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Breeding and seed production

Сортовивчення
та сортознавство
ССортовивченняортовивчення
та сортознавствота сортознавство

Âñòóï
Òðèòèêàëå (æèòî-ïøåíè÷í³/ïøåíè÷íî-æèò-

í³ ã³áðèäè) íàáóëî çíà÷åííÿ äëÿ ñ³ëüñüêîãî 
ãîñïîäàðñòâà âñüîãî ñâ³òó ³, çîêðåìà, Óêðà¿-
íè. Âîíî ìàº çíà÷åííÿ ÿê õàð÷îâà, êîðìîâà 
òà åíåðãåòè÷íà êóëüòóðà, âèð³çíÿþ÷èñü âè-
ñîêèìè àäàïòèâíèìè âëàñòèâîñòÿìè äî óìîâ 
âèðîùóâàííÿ òà ãåíåòè÷íèì ïîòåíö³àëîì 
óðîæàéíîñò³ é ÿêîñò³ çåðíà, çà ÿêèìè ïåðå-
âàæàº òðàäèö³éí³ çåðíîâ³. Äî Äåðæàâíîãî 
ðåºñòðó ñîðò³â ðîñëèí Óêðà¿íè íà 2019 ð³ê 
ñòàíîì íà 13 òðàâíÿ çàíåñåíî 39 ñîðò³â îçè-
ìîãî ³ 20 ñîðò³â ÿðîãî òðèòèêàëå [1].

ÓÄÊ 633.11: 001.4 (477)  https://doi.org/10.21498/2518-1017.15.4.2019.188416

Äî ïèòàííÿ âïîðÿäêóâàííÿ óêðà¿íñüêèõ íàçâ ðîñëèí.
Ïîâ³äîìëåííÿ  11. Òðèòèêàëå 
(×Triticosecale Wittmack ex A.Camus)
Â. Ì. Ìåæåíñüêèé1,2

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, ì. Êè¿â, 03041, 
Óêðà¿íà, e-mail: mezh1956@ukr.net
2Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà

Ìåòà. Àíàë³ç ïðàêòèêè íàéìåíóâàíü ã³áðèä³â ì³æ ïøåíèöåþ òà æèòîì. Ðåçóëüòàòè. Êîæíèé áîò àí³÷íèé òàêñîí 
ó ïåâíèõ ìåæàõ ìîæå ìàòè ëèøå îäíó ïðàâèëüíó íàçâó, ÿêà º íàéðàí³øîþ ³ â³äïîâ³äàº ïðàâèëàì Ì³æíàðîäíî ãî êî-
äåêñó áîòàí³÷íî¿ íîìåíêëàòóðè äëÿ âîäîðîñòåé, ãðèá³â òà ðîñëèí. Äëÿ ã³áðèä³â Secale × Triticum òàêîþ íàçâîþ º 
×Triticosecale. Ëþäâ³´ Â³òòìàê åôåêòèâíî îïðèëþäíèâ öþ íàçâó 1899 ðîêó, îïóáë³êóâàâøè â ìàòåð³àëàõ íàóêîâîãî 
òîâàðèñòâà. Ïóáë³êàö³ÿ íå ì³ñòèëà âêàç³âîê íà ëàòèíñüê³ íàçâè áàòüê³âñüêèõ ðîä³â, òîìó íàçâà ñòàëà ä³éñíî îïðèëþä-
íåíîþ ëèøå â 1927 ðîö³, êîëè öåé íåäîë³ê áóëî âèïðàâëåíî Åì³ Êàìþ. ²íø³ íàçâè (×Triticale, ×Tritisecale, ×Secalotricum, 
×Secalotriticum) ïîñòóïàþòüñÿ ïð³îðèòåòîì ×Triticosecale, áî îïðèëþäíåí³ ï³çí³øå ³ òîìó º íàäëèøêîâèìè. Ïðîòå íàçâà 
Triticale çíà÷íî ïîøèðèëàñü ³ ñòàëà çàãàëüíîþ íàçâîþ äëÿ íîâî¿ êóëüòóðè – òðèòèêàëå. Â óêðà¿íñüê³é òà ðîñ³éñüê³é 
ôàõîâ³é ë³òåðàòóð³ òåðì³í òðèòèêàëå âèêîðèñòîâóºòüñÿ êîíòðîâåðñ³éíî, ÿê ñëîâî ÷îëîâ³÷îãî, æ³íî÷îãî àáî ñåðåä-
íüîãî ðîäó, òîìó íàçâè ñîðò³â óçãîäæóþòüñÿ ç ð³çíèìè ãðàìàòè÷íèìè ðîäàìè. Ñåëåêö³îíåðè óñï³øíî ïðîâåëè ïðÿì³ 
³ çâîðîòí³ ñõðåùóâàííÿ äåê³ëüêîõ âèä³â ïøåíèö³ ³ æèòà, íàäàâøè ã³áðèäàì òðèòèêàëå ÷èñëåííèõ ëàòèíñüêèõ íàçâ. 
Áàãàòî ç öèõ íàçâ ôîðìàëüíî ïîä³áí³ äî âèäîâèõ, àëå, ÿê ïðàâèëî, íå â³äïîâ³äàþòü âèìîãàì íîìåíêëàòóðíîãî êîäåêñó 
³ º íåçàêîííèìè. Ëèøå äåê³ëüêà ³ç çàïðîïîíîâàíèõ íàçâ º ä³éñíî îïðèëþäíåíèìè, àëå âîíè íå íàáóëè ïîøèðåííÿ â 
àãðîíîì³÷í³é ïðàêòèö³. Òèì ÷àñîì ïðàêòèêà íàäàâàííÿ ñòâîðåíèì ã³áðèäàì òðèòèêàëå íîâèõ íåçàêîííèõ íàçâ, ÿê³ íå 
â³äïîâ³äàþòü íîìåíêëàòóðíèì âèìîãàì, òðèâàº, ùî çá³ëüøóº ïëóòàíèíó. Âèñíîâêè. Çã³äíî ç ïðàâèëàìè óêðà¿íñüêî¿ 
ìîâè ñëîâî òðèòèêàëå ãðàìàòè÷íî íàëåæèòü äî ñåðåäíüîãî ðîäó. Âîíî ïîçíà÷àº íîâó ïîëüîâó êóëüòóðó, ÿêà ìàº íîòî-
ðîäîâó íàçâó ×Triticosecale. Ïåðåâàæíà á³ëüø³ñòü çàïðîïîíîâàíèõ ñåëåêö³îíåðàìè íàçâ âèäîâîãî ³ ï³äâèäîâîãî ð³âíÿ 
äëÿ òðèòèêàëå íå â³äïîâ³äàþòü âèìîãàì Ì³æíàðîäíîãî êîäåêñó áîòàí³÷íî¿ íîìåíêëàòóðè äëÿ âîäîðîñòåé, ãðèá³â òà 
ðîñëèí. Äëÿ óïîðÿäêóâàííÿ ñîðòîâîãî ðîçìà¿òòÿ òðèòèêàëå âàðòî çàñòîñîâóâàòè ðåêîìåíäàö³¿ Ì³æíàðîäíîãî êîäåêñó 
íîìåíêëàòóðè êóëüòóðíèõ ðîñëèí, ÿêèé ðåãóëþº íàçâè ñîðò³â òà ¿õí³õ ñóêóïíîñòåé.

Êëþ÷îâ³ ñëîâà: íîìåíêëàòóðà; ×Triticosecale; òðèòèêàëå; æèòî-ïøåíè÷í³ ã³áðèäè; ïøåíè÷íî-æèòí³ ã³áðèäè.
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Ï³ä ÷àñ ðîáîòè ç òðèòèêàëå òà ðåºñòðàö³¿ 
ñîðò³â âàæëèâèì ³ ïîòð³áíèì º ïðàâèëüíå íàé-
ìåíóâàííÿ òàêñîí³â íîâî¿ êóëüòóðè. Ñèñòåìà-
òèçóâàííÿ ³ êëàñèô³êóâàííÿ º ñêëàäíèìè 
ïðîöåñàìè, íåð³äêî ìàþòü ì³ñöå êîíòðîâåð-
ñ³éí³ ïîãëÿäè, ùî óñêëàäíþº íàéìåíóâàííÿ 
òðèòèêàëå. Ïîÿâà íîâèõ ã³áðèä³â âåäå äî ñòâî-
ðåííÿ íîâèõ íàçâ, ÿê³ íàé÷àñò³øå º íåïðà-
âèëüíèìè ³ íåçàêîííèìè, àëå âèêîðèñòîâó-
þòüñÿ àãðîíîìàìè, çá³ëüøóþ÷è ïëóòàíèíó.

Ðåçóëüòàòè
Ïîõîäæåííÿ òðèòèêàëå
Ïåðøå ïîâ³äîìëåííÿ ïðî îòðèìàííÿ ã³áðè-

ä³â ì³æ ïøåíèöåþ ³ æèòîì áóëî çðîáëåíî â 
1875 ð. íà çàñ³äàíí³ áîòàí³÷íîãî òîâàðèñòâà 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

â Åäèíáóðç³ (Øîòëàíä³ÿ) [2]. Íà æàëü, ã³áðè-
äè áóëè ñòåðèëüíèìè ÷åðåç íåæèòòºçäàòíèé 
ïèëîê. Ó ÑØÀ âíàñë³äîê ñõðåùóâàííÿ 1883 ð. 
áóëî îòðèìàíî ðîñëèíè, äåÿê³ ç ÿêèõ áóëè 
÷àñòêîâî ïëîäîâèò³ [3]. Îäíàê, ñòàá³ëüíîãî 
ïøåíè÷íî-æèòíüîãî ã³áðèäà ñòâîðèòè íå âäà-
ëîñÿ [4]. Óïåðøå ôåðòèëüíèé ã³áðèä áóëî îòðè-
ìàíî âíàñë³äîê ñõðåùóâàíü, çä³éñíåíèõ 1888 
ð. â Í³ìå÷÷èí³ [5]. Ã³áðèä ãåêñàïëî¿äíî¿ ïøå-
íèö³ ³ äèïëî¿äíîãî æèòà, ñòâîðåíèé Ð³ìïàó 
áóâ îêòîïëî¿äíèé, ìàþ÷è 56 õðîìîñîì [6–8].

Óïðîäîâæ íàñòóïíîãî ñòîð³÷÷ÿ â áàãàòüîõ 
êðà¿íàõ ñâ³òó ïðîâîäèëèñÿ ðîáîòè ç³ ñòâî-
ðåííÿ ð³çíîìàí³òíèõ ã³áðèä³â ì³æ ïøåíè-
öåþ ³ æèòîì òà ïðåäñòàâíèêàìè ³íøèõ ðîä³â. 
Áóëî ç’ÿñîâàíî, ùî íàéîïòèìàëüí³øèì ð³â-
íåì ïëî¿äíîñò³ äëÿ òðèòèêàëå º ãåêñàïëî¿ä-
íèé òà ñòâîðåíî êîìåðö³éí³ ñîðòè [9, 10]. 
Õî÷à òðèòèêàëå ââàæàºòüñÿ øòó÷íî ñòâîðå-
íîþ êóëüòóðîþ, âèÿâëåíî ñïîíòàíí³ òåòðà-
ïëî¿äí³ ã³áðèäè, ÿê³ ìîæóòü ìàòè áàãàòîòè-
ñÿ÷îë³òíþ ³ñòîð³þ [11]. 

Triticale vis Triticosecale
Ëàòèíñüê³ íàçâè òàêñîí³â ðåãóëþþòüñÿ 

Ì³æíàðîäíèì êîäåêñîì íîìåíêëàòóðè âîäî-
ðîñòåé, ãðèá³â òà ðîñëèí (ðàí³øå Ì³æíàðîä-
íèé êîäåêñ íîìåíêëàòóðè ðîñëèí) [12]. Êîæ-
íèé òàêñîí ó ïåâíèõ ìåæàõ ìàº ëèøå îäíó 
ïðàâèëüíó íàçâó, ÿêà º íàéñòàð³øîþ ³ â³äïî-
â³äàº ïðàâèëàì, òîáòî º åôåêòèâíî ³ ä³éñíî 
îïðèëþäíåíîþ. Çàêîííîþ º ò³ëüêè ä³éñíî 
îïðèëþäíåíà íàçâà, ùî â³äïîâ³äàº óñ³ì íî-
ìåíêëàòóðíèì ïðàâèëàì. 

120 ðîê³â òîìó, 21 áåðåçíÿ 1899 ð. íà çà-
ñ³äàíí³ Áåðë³íñüêîãî òîâàðèñòâà äîñë³äíè-
ê³â ïðèðîäè Ëþäâ³´ Â³òòìàê [13] ñïîâ³ñòèâ, 
ùî Â³ëü´åëüìó Ð³ìïàó âäàëîñÿ ñõðåñòèòè 
ïøåíèöþ ³ç æèòîì. Â³í çàïðîïîíóâàâ äëÿ 
ã³áðèä³â íàçâó, óòâîðèâøè ¿¿ ñïîëó÷åííÿì 
ëàòèíñüêèõ íàçâ áàòüê³âñüêèõ ðîä³â 
×Triticosecale (â³ä Triticum – ïøåíèöÿ ³ 
Secale – æèòî). Öÿ íàçâà º åôåêòèâíî îïðè-
ëþäíåíîþ, áî ¿¿ íàäðóêîâàíî ó «Çâ³òàõ çàñ³-
äàíü Áåðë³íñüêîãî òîâàðèñòâà äîñë³äíèê³â 
ïðèðîäè», àëå àâòîð íå íàâ³â ëàòèíñüêèõ íàçâ 
âèõ³äíèõ ðîä³â,   âêàçàâøè ò³ëüêè ¿õí³ òðèâ³-
àëüí³ íàçâè í³ìåöüêîþ. Ä³éñíî îïðèëþäíå-
íîþ íàçâà ñòàëà ò³ëüêè ï³ñëÿ ïóáë³êàö³¿ Åì³ 
Êàìþ 1927 ð. [14]. Òîìó íàçâó öèòóþòü ÿê 
×Triticosecale Wittmack ex A.Camus, ùî ïðè-
ïóñêàº ñêîðî÷åííÿ äî ×Triticosecale A.Camus. 
Ïð³çâèùå Wittmack ó öèòóâàíí³ íàçâ òàêñî-
í³â ïðèéíÿòî ñêîðî÷óâàòè äî Wittm. 

Ó 1930-õ ðð. äëÿ ïîä³áíèõ ã³áðèä³â áóëî îï-
ðèëþäåíî ùå òðè íîòîðîäîâ³ íàçâè: ×Triti-
secale Lebedeff, ×Secalotricum Kostoff ³ ×Triti-
cale Tscherm.-Seys.  ex Müntzing. ¯õ íàâåäåíî 

ç ïîðóøåííÿì íîìåíêëàòóðíèõ ïðàâèë ³ 
âîíè º çàéâèìè, çà ïðèíöèïîì ïð³îðèòåòó 
ïîñòóïàþòüñÿ ×Triticosecale [15]. 

À âò³ì íàçâà triticale (òðèòèêàëå) çàïðîïî-
íîâàíà â³äîìèì ãåíåòèêîì Åð³õîì ×åðìàêîì, 
ïåðåâ³äêðèâà÷åì çàêîí³â Ìåíäåëÿ, ç 1936 ð. 
íàáóëà ïîøèðåííÿ ñåðåä â÷åíèõ òà âèðîá-
íè÷íèê³â äëÿ ïîçíà÷åííÿ íîâî¿ êóëüòóðè, 
ñïî÷àòêó â Í³ìå÷÷èí³ ³ Øâåö³¿, à ïîò³ì â 
³íøèõ êðà¿íàõ, ³ ñòàëà çàãàëüíîþ [10, 16, 17]. 
Äëÿ óñóíåííÿ ðîçá³æíîñòåé ì³æ óçâè÷àºíîþ 
íàçâîþ ³ íàóêîâîþ íàçâîþ ðîäó, ùî ñòâîðþ-
âàëî íåïîðîçóì³ííÿ ³ ïåâí³ íåçðó÷íîñò³, ñïðî-
áóâàëè çàì³íèòè ïðàâèëüíó íàóêîâó íàç âó íà 
¿¿ ñèíîí³ì ×Triticale. Íîìåíêëàòóðíèé êî-
äåêñ äîçâîëÿº â ïåâíèõ âèïàäêàõ â³äõèëÿòè-
ñÿ â³ä ïðèíöèïó ïð³îðèòåòó øëÿõîì êîíñåð-
âóâàííÿ íàçâ. Òîìó áóëî çàïðîïîíîâàíî çà-
êîíñåðâóâàòè íàçâó Triticale, ÿêà º ïîøèðå-
íîþ ³ ïîïóëÿðíîþ, ùî ñïðèÿëî áè òî÷íîñò³, 
îäíîð³äíîñò³ ³ ñòàá³ëüíîñò³ â ñï³ëêóâàíí³ 
ñåëåêö³îíåð³â, öèòîãåíåòèê³â, ïðîäàâö³â òà 
ïîêóïö³â [18]. Àëå íîìåíêëàòóðíèé êîì³òåò 
â³äõèëèâ öþ ïðîïîçèö³þ [19]. Áóëî òàêîæ âè-
ñëîâëåíî ïðîïîçèö³þ â³äíîñèòè äî íîòîðîäó 
×Triticosecale ò³ëüêè íîâîñòâîðåíèé ã³áðèä-
íèé ìàòåð³àë, à äëÿ ñîðò³â òðèòèêàëå ñòâîðè-
òè ìîíîòèïîâèé ð³ä ç íîâîþ íàçâîþ [20]. 

Íèí³ íàçâà òðèòèêàëå âèêîðèñòîâóºòüñÿ 
ÿê çàãàëüíà íàçâà íîâî¿ êóëüòóðè, êîòðà ïî-
øèðþºòüñÿ íà øèðîêå êîëî ã³áðèä³â, ùî ìà-
þòü ãåíîìè åã³ëîïñà, ïøåíèö³ òà æèòà [20], 
à òàêîæ òèõ, ÿê³ ì³ñòÿòü õðîìîñîìè ðîñëèí 
³íøèõ ðîä³â, çîêðåìà Psathyrostachys [21]. 
Äåÿê³ áàçè äàíèõ âêëþ÷àþòü äî ñêëàäó 
×Triticosecale ã³áðèäè Aegilops × Triticum [22]. 
Äî òðèòèêàëå â³äíîñÿòü òàêîæ ã³áðèäè 
Aegilops × Secale, äå åã³ëîïñ òðàêòóþòü ÿê 
ïøåíèöþ [23]. Ïåðåâ³ðêà ñõðåùóâàíîñò³ 
ïðàêòè÷íî âñ³õ âèä³â Triticum, Secale, 
Aegilops ³ Haynaldia ïîêàçàëà, ùî â áàãàòüîõ 
êîìá³íàö³ÿõ ìîæíà îòðèìàòè ì³æðîäîâ³ ã³á-
ðèäè [24].

Òðèòèêàëå â óêðà¿íñüê³é ìîâ³
Ëàòèíñüêà íàçâà Triticale â³äîáðàæàºòüñÿ 

óêðà¿íñüêîþ ÿê òðèòèêàëå. Òðàíñë³òåðàö³ÿ 
òð³ò³êàëå º ïîìèëêîâîþ, òîìó ùî ³íîçåìíå 
«³» â çàãàëüíèõ íàçâàõ ï³ñëÿ ïðèãîëîñíèõ 
«ð» ³ «ò» çã³äíî ç ïðàâèëîì «äåâ’ÿòêè» ïåðå-
äàºòüñÿ ÿê «è» [25]. Íàïîëÿãàííÿ Àäîëüôà 
Ñòåëüìàõà [26] íà íàïèñàíí³ «òð³ò³êàëå», çà-
ì³ñòü «òðèòèêàëå» ÷åðåç òå, ùî â îñòàíí³é 
íàçâ³ íà÷åáòî º ïîñèëàííÿ íà öèôðó «òðè» – 
«òðè-òèêàëå» òóò í³ äî ÷îãî, áî íàçâà íå 
ïîâ’ÿçàíà ç öèôðîþ 3. 

Äóìêè ùîäî ãðàìàòè÷íîãî ðîäó íàçâè 
òðèòèêàëå ð³çíÿòüñÿ. Çà óìîâ äåðæàâíîñò³ 
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ðîñ³éñüêî¿ ìîâè â ÑÐÑÐ, óêðà¿íñüê³ ñåëåêö³î-
íåðè ïèñàëè íàóêîâ³ ñòàòò³ ðîñ³éñüêîþ. Ïðè 
öüîìó, àâòîð òðèâèäîâèõ ã³áðèä³â Àíäð³é 
Øóëèíä³í [9] ââàæàâ, ùî òðèòèêàëå (ó ðî-
ñ³éñüê³é ìîâ³) ìàº ÷îëîâ³÷èé ð³ä. Ñó÷àñíèé 
Äåðæàâíèé ðåºñòð ñåëåêö³éíèõ äîñÿãíåíü 
Ðîñ³éñüêî¿ Ôåäåðàö³¿ ïîçíà÷àº òðèòèêàëå, ÿê 
ñëîâî æ³íî÷îãî ðîäó [27], à Äåðæàâíèé ðå-
ºñòð ñîðò³â ðîñëèí, ïðèäàòíèõ äî ïîøèðåííÿ 
â Óêðà¿í³ [1] – ÿê ñëîâî ñåðåäíüîãî ðîäó. Öå 
âïëèâàº íà òå, ÿê³ íàçâè  ñåëåêö³îíåðè äàþòü 
ñîðòàì, óçãîäæóþ÷è ¿õ ç íàçâîþ êóëüòóðè. 

²âàí Îã³ºíêî [28] çàçíà÷àâ, ùî âñ³ ³íøî-
ìîâí³ ñëîâà íà -å çà çàãàëüíèì â óêðà¿íñüê³é 
ìîâ³ ïðàâèëîì äëÿ ñâî¿õ ñë³â íàëåæàòü äî 
ñåðåäíüîãî («í³ÿêîãî») ðîäó. «Óñ³ ñëîâà íåâ³ä-
ì³íí³ òàêîæ í³ÿêîãî ðîäó». Çã³äíî ç ïðàâè-
ëàìè ñó÷àñíî¿ óêðà¿íñüêî¿ ìîâè ð³ä ³íøîìîâ-
íèõ íåçì³íþâàíèõ ³ìåííèê³â âèçíà÷àºòüñÿ 
ÿê ïåðåâàæíî ÷îëîâ³÷èé (íàçâè ³ñòîò ³ òâà-
ðèí) àáî ïåðåâàæíî ñåðåäí³é (íàçâè íå³ñòîò) 
[29, 30]. 

Òàê ÿê äî óêðà¿íñüêî¿ ìîâè ïîòðàïèëà çíà÷-
íà ê³ëüê³ñòü íåâ³äì³íþâàíèõ ³ìåííèê³â ³í-
øîìîâíîãî ïîõîäæåííÿ, ÿê³ âñòóïàþòü ó 
ëåêñèêî-ñåìàíòè÷í³, ñëîâîòâ³ðí³ òà ãðàìà-
òè÷í³ çâ’ÿçêè ç ïèòîìèìè ñëîâàìè ÷è ôîðìà-
ìè, ç’ÿâèëèñÿ íîâ³ òåíäåíö³¿ â ¿õí³é âçàºìî-
ä³¿ òà ïîäàëüøîìó ñï³ëüíîìó ôóíêö³îíóâàí-
í³. Òîìó, ó ñó÷àñí³é óêðà¿íñüê³é ë³òåðàòóð-
í³é ìîâ³ ðîçâèâàþòüñÿ ñïåöèô³÷í³ êðèòåð³¿ 
ìîòèâàö³¿ ãðàìàòè÷íîãî ðîäó ³íøîìîâíèõ 
íåâ³äì³íþâàíèõ ³ìåííèê³â – íàçâ íå³ñòîò. 
¯õíÿ ñóòü ïîëÿãàº â òîìó, ùî ãðàìàòè÷íèé 
ð³ä íåâ³äì³íþâàíèõ ³ìåííèê³â ³íøîìîâíîãî 
ïîõîäæåííÿ çäåá³ëüøîãî âèçíà÷àþòü çà ãðà-
ìàòè÷íèì ðîäîì òîãî çàãàëüíîãî â³äì³íþâà-
íîãî ³ìåííèêà, ÿêèé ñòàíîâèòü ùîäî íåâ³ä-
ì³íþâàíîãî ðîäîâå ïîíÿòòÿ [31]. Óíàñë³äîê 
êîëî íåâ³äì³íþâàíèõ ³ìåííèê³â, ðîäîâó íà-
ëåæí³ñòü ÿêèõ âèçíà÷åíî çà ðîäîâîþ îçíà-
êîþ ¿õíüîãî çàãàëüíîãî ñëîâà-ïîíÿòòÿ, ïî-
ì³òíî ðîçøèðèëîñÿ. Âîäíî÷àñ, ðîäîâå çíà÷åí-
íÿ áàãàòüîõ íåâ³äì³íþâàíèõ ñóáñòàíòèâ³â-
íåîëîã³çì³â ó íîâèõ ëåêñèêîãðàô³÷íèõ âè-
äàííÿõ ùå íå êîäèô³êîâàíå [32].

Öåé ÷èííèê çóìîâèâ çì³íó ãðàìàòè÷íîãî 
 çíà÷åííÿ ñåðåäíüîãî ðîäó íà ãðàìàòè÷íå 
çíà÷åííÿ ÷îëîâ³÷îãî àáî æ³íî÷îãî ðîäó â ö³-
ë³é íèçö³ ³íøîìîâíèõ íåâ³äì³íþâàíèõ ñóáñ-
òàíòèâ³â. Òàê, íå³ñòîòè áåðå, êîëüðàá³ â³äíî-
ñÿòü äî æ³íî÷îãî ðîäó, áî  âîíè ïîâ’ÿçàí³, â³ä-
ïîâ³äíî, ç íàçâàìè æ³íî÷îãî ðîäó ãðóøà òà 
êàïóñòà. Ïðè öüîìó äåÿê³ íåâ³äì³íþâàí³ 
³ìåííèêè – íàçâè íå³ñòîò ìàþòü ïîäâ³éíó 
ðîäîâó õàðàêòåðèñòèêó. Òàê, íå³ñòîòè àë³ãî-
òå, êàáåðíå, ñàïåðàâ³ íàëåæàòü äî ñåðåäíüî-
ãî ðîäó, êîëè ïîâ’ÿçàí³ ç ðîäîâèì ïîíÿòòÿì 

âèíî òà äî ÷îëîâ³÷îãî ðîäó ÷åðåç çâ’ÿçîê ç 
ïîíÿòòÿì âèíîãðàä [29, 33, 34].

Àíàë³ç ñîðòîâèõ íàçâ òðèòè êàëå â Äåðæàâ-
íîìó ðåºñòð³ ñîðò³â ðîñëèí Óêðà¿íè ñâ³ä÷èòü, 
ùî ñåëåêö³îíåðè íàçâàëè ñîðòè òðèòèêàëå 
‘Áîãîäàðñüêå’, ‘Ãàðíå’, ‘Äåñÿòèííå’, ‘Êè¿âñüêå 
ðàííº’, ‘Ïîëîâåöüêå’, ‘Ïîëÿíñüêå’, ‘Ðàòíå’, 
‘Ñëàâåòíå’, äîáðå ðîçóì³þ÷è ¿õíþ íàëåæí³ñòü 
äî ñåðåäíüîãî ðîäó. Ïðîòå çàðåºñòðîâàíî òà-
êîæ ñîðòè òðèòèêàëå ‘Ïàïñóºâñüêà’ òà ‘Ïàâ-
ëîäàðñüêèé’ ³ ‘Ïîë³ñüêèé 7’, îôîðìëåí³, â³ä-
ïîâ³äíî, æ³íî÷èì ³ ÷îëîâ³÷èì ðîäîì. Òàêó 
çàì³íó ãðàìàòè÷íî¿ ïðèíàëåæíîñò³ òðèòèêà-
ëå íà æ³íî÷èé ð³ä ìîæíà ïîÿñíèòè, ñêîð³ø 
çà âñå, âïëèâîì ðîñ³éñüêèõ ñ³ëüñüêîãîñïî-
äàðñüêèõ äæåðåë, à ÷îëîâ³÷èé ð³ä äåÿêèõ 
ñîðòîâèõ íàçâ, â³ðîã³äíî, º íàñë³äóâàííÿì 
ïðàöü Øóëèíä³íà. Íà íàøó äóìêó, çì³íþâà-
òè ñåðåäí³é ð³ä íà ³íøèé ó âèïàäêó ç òðè-
òèêàëå íå âàðòî, áî íåçì³íí³ ³ìåííèêè ³í-
øîìîâíîãî ïîõîäæåííÿ, ÿê³ º íàçâàìè íå³ñ-
òîò, çà íåçíà÷íèì âèíÿòêîì, íàëåæàòü äî 
ñåðåäíüîãî ðîäó. Âàãîìèõ ï³äñòàâ äëÿ çá³ëü-
øåííÿ ÷èñëà âèíÿòê³â âêëþ÷åííÿì äî íèõ 
òðèòèêàëå íåìàº.

Â óêðà¿íñüê³é ìîâ³ çã³äíî ç ãðàìàòèêîþ 
æèòî íàëåæèòü äî ñåðåäíüîãî ðîäó, ïøåíè-
öÿ – äî æ³íî÷îãî ðîäó, íàòîì³ñòü ó ðîñ³é-
ñüê³é ìîâ³ îáèäâà êîìïîíåíòè ã³áðèäîãåííî-
ãî òðèòèêàëå º ñëîâàìè æ³íî÷îãî ðîäó – ïøå-
íèöà ³ ðîæü. Ìîæëèâî ñàìå ÷åðåç öå ¿õíüîãî 
íàùàäêà â³äíåñåíî òàêîæ äî æ³ íî÷îãî ðîäó, 
õî÷à öå ñóïåðå÷èòü ïðàâèëàì ðîñ³éñüêî¿ 
ìîâè, ÿê³ â ïèòàíí³ âèçíà÷åííÿ ãðàìàòè÷íî-
ãî ðîäó ³íîçåìíèõ ³ìåííèê³â íå ìàþòü ðîç-
á³æíîñòåé ç óêðà¿íñüêèìè. Ïîïðè öå, ó ðî-
ñ³éñüêîìó ðåºñòð³ ñåëåêö³éíèõ äîñÿãíåíü 
[27] êóëüòóðó ïîçíà÷åíî ÿê «òðèòèêàëå îçè-
ìàÿ» ³ «òðèòèêàëå ÿðîâàÿ»; â³äïîâ³äíî íàçâè 
ñîðò³â óçãîäæåíî ³ç æ³íî÷èì ðîäîì: ‘Àëòàé-
ñêàÿ 4’, ‘Áàøêèðñêàÿ 3’, ‘Òþìåíñêàÿ Çåðíî-
êîðìîâàÿ’ òîùî. Çàðåºñòðîâàíî òàêîæ ñîðòè, 
ùî ìàþòü íàçâè ÷îëîâ³÷îãî ðîäó: ‘Íåì÷èíîâ-
ñêèé 56’, ‘Ñòàâðîïîëüñêèé 5’. Â³ðîã³äíî, àâ-
òîðè íàçâ óòâîðþâàëè ¿õ çã³äíî ³ç øóëèíä³í-
ñüêîþ ïðàêòèêîþ. 

Íîòîðîäîâ³ íàçâè Triticosecale ³ Triticale 
óòâîðåíî øëÿõîì ñïîëó÷åííÿ ÷àñòèíè âèõ³ä-
íî¿ ðîäîâî¿ íàçâè Triticum (ïøåíèöÿ) ç ðîäî-
âîþ íàçâîþ Secale (æèòî), òîìó ¿õ íåð³äêî 
íàçèâàþòü ïøåíè÷íî-æèòí³ìè ã³áðèäàìè, 
áî ìàòåðèíñüêèì êîìïîíåíòîì ñõðåùóâàíü 
áóëà ïøåíèöÿ [39]. Òàê ñàìî íàçâó æèòíüî-
ïøåíè÷í³ ã³áðèäè – Secalotricum ³ 
Secalotriticum äàíî ã³áðèäàì, äå ìàòåðèí-
ñüêèì êîìïîíåíòîì ñõðåùóâàíü âèñòóïàëî 
æèòî [35, 36]. Ùîäî ëàòèíñüêèõ íàçâ íîòî-
ðîä³â, òî âèìîãó ñòàâèòè íàçâó ìàòåðèíñüêî-



328 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №4
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ãî êîìïîíåíòà ñõðåùóâàííÿ íà ïåðøå ì³ñöå 
â íîìåíêëàòóðíîìó êîäåêñ³ íå ïðîïèñàíî. 
Àâòîð óòâîðþº íàçâó, ñïîëó÷àþ÷è íàçâè 
áàòüê³âñüêèõ ðîä³â â îäíå ñëîâî, ùî ñêëàäà-
ºòüñÿ ç ïåðøî¿ ÷àñòèíè àáî ïîâíî¿ íàçâè îä-
íîãî ðîäó òà îñòàííüî¿ ÷àñòèíè àáî ïîâíî¿ 
íàçâè äðóãîãî ðîäó [12]. Ò³ëüêè îäíà íîòîðî-
äîâà íàçâà ìîæå áóòè ïðàâèëüíîþ, ó íàøîìó 
âèïàäêó ×Triticosecale, ÿêà â³äïîâ³äàº âñ³ì 
âèìîãàì íîìåíêëàòóðíîãî êîäåêñó. Âîíà ñòî-
ñóºòüñÿ âñ³õ ã³áðèä ³â ì³æ ïøåíèöåþ ³ æèòîì 
íåçàëåæíî â³ä íàïðÿìêó ñõðåùóâàíü. 

Çà ñóðÿäíèì ñïîñîáîì çâ’ÿçêó îñíîâè, ç 
ÿêèõ óòâîðåí³ ñêëàäí³ ïðèêìåòíèêè ïøå-
íè÷íî-æèòí³ òà æèòíüî-ïøåíè÷í³ ã³áðèäè, 
ñïîëó÷åíî ÿê ð³âíîïðàâí³. ßêùî ïðèïóñòèòè, 
ùî ö³ ïðèêìåòíèêè îçíà÷àþòü  ÿê³ñòü ç äî-
äàòêîâèì â³äò³íêîì, òî âèçíà÷àëüíèì áóäå 
äðóãèé êîìïîíåíò. Òîä³ ¿õ òî÷í³øå íàçèâàòè 
æèòíüî-ïøåíè÷íèìè ã³áðèäàìè, òàê âîíè ïî-
ä³áí³ø³ äî ïøåíèö³. Íàòîì³ñòü, áàãàòî ñåëåê-
ö³îíåð³â íàäàþòü âàãè ïîðÿäêó ñë³â ó ñêëàä-
íèõ ïðèêìåòíèêàõ, ââàæàþ÷è, ùî â³í ³íôîð-
ìóº ùîäî ïîõîäæåííÿ ã³áðèä³â, òîìó ÷àñò³øå 
çàñòîñîâóþòü íàçâó ïøåíè÷íî-æèòí³ ã³áðèäè.

Íîìåíêëàòóðíèé ì³êñ
Ñåëåêö³îíåð, ñòâîðèâøè íîâèé â³ääàëåíèé 

ã³áðèä, ÿê ïðàâèëî, íà ìàãàºòüñÿ äàòè éîìó 
ëàòèíñüêó íàçâó. Êë³â Ñòåéñ [15] ïðîàíàë³çó-
âàâ â³äîì³ íàçâè âèäîâîãî òà ï³äâèäîâîãî ð³â-
íÿ, ùî ñòîñóþòüñÿ òðèòèêàëå:
×Triticosecale rimpaui Wittmack (1899)
×Triticosecale schlanstedtense Wittmack 

(1899)
×Triticosecale blaringhemii A.Camus (1927)
×Triticosecale blaringhemii var. brevia ris ta-

tum A.Camus (1927)
×Triticosecale blaringhemii var. longia rista-

tum A.Camus (1927)
×Triticosecale neoblaringhemii A.Camus (1927)
Triticum secalotricum saratoviense Meister 

(1930)
×Triticale rimpau Lindschau & Oehler (1935)
×Triticale meister Lindschau & Oehler (1935)
×Triticale taylor Müüntzing (1936)
×Secalotricum saratoviense Kostoff (1936) 
×Triticale aestivum Sanchez-Monge (1959)
×Triticale dicoccoides Sanchez-Monge (1959)
×Triticale dicoccum Sanchez-Monge (1959)
×Triticale durum Sanchez-Monge (1959)
Triticum dicoccum-cereale Kiss (1966)
Triticum durocereale Kiss (1966)
Triticum triticale Kiss (1966) 
Triticum turgidocereale Kiss (1966)
×Triticale turgidocereale Kiss (1966)
×Triticale korai Kiss (1966)
Triticum aestivosecale Mac Key (1968)

Triticum turgidosecale Mac Key (1968)
×Triticale hexaploide E.Larter (1970)
×Tritica le carthlico-vavilovi Baum (1971)
×Triticale dicoccocereale Baum (1971)
×Triticale dicoccoidecereale Baum (1971)
×Triticale durocereale (Kiss) Baum (1971)
Triticum durocereale Baum (1971)
×Triticale duro-montanum Baum (1971)
×Triticale rimpaui (Wittmack) Baum (1971)
×Triticale timopheevi-cereale Baum (1971)
×Triticale octoploide Zillinsky (1974)
Triticum secalum Zillinsky (1974)
Triticum secalum f. octoploide Zillinsky (1974)
Triticum secalum f. hexaploide Zillinsky (1974)
Triticum secalum f. tetraploide Zillinsky (1974)
Â³í ç’ÿñóâàâ, ùî ïåðåâàæíà á³ëüø³ñòü öèõ 

íàçâ í   å â³äïîâ³äàþòü âèìîãàì íîìåíêëàòóð-
íîãî Êîäåêñà, áî íåä³éñí³ àáî º «ãîëèìè íà-
çâàìè» áåç ä³àãíîç³â ÷è ôîðìóëàìè, à íå åï³-
òåòàìè, àáî çàäóìóâàëèñü íå ÿê åï³òåòè. Ç 
íèõ ò³ëüêè äâ³ íàçâè, çàïðîïîíîâàí³ äëÿ ã³á-
ðèä³â Secale cereale × Triticum spelta ³ Secale 
cereal e × Triticum turgidum, º ïðàâèëüíèìè: 
×Triticosecale blaringhemii ³ ×Triticosecale 
neoblaringhemii. Âîíè ñòîñóþòüñÿ âñ³õ ã³áðè-
ä³â, ùî óòâîðåí³ â öèõ êîìá³íóâàííÿõ ñõðå-
ùóâàíü, ïðÿìèõ ÷è çâîðîòíèõ, ³ íå ïðèäàòí³ 
äëÿ òèõ, ó ïîõîäæåíí³ ÿêèõ âçÿëè ó÷àñòü 
³íø³ âèäè. Ö³ âèäîâ³ åï³òåòè óòâîðåíî â³ä 
ïð³çâèùà ôðàíöóçüêîãî àãðîíîìà òà áîòàí³-
êà Ëó¿ Áëàðåí´åìà. Óêðà¿íñüê³ íàóêîâ³ íàç-
âè öèõ âèä³â: òðèòèêàëå Áëàðåí ǻìà é òðè-
òèê àëå íîâî-Áëàðåí ǻìà. Ð³çíîâèäè Tri-
ticosecale blaringhemii var. breviaristatum ³ Tri-
ticosecale blaringhemii var. longiaristatum ìà-
þòü òðèíîì³íàëüí³ óêðà¿íñüê³ íàçâè: òðè-
òèêàëå Áëàðåí ǻìà êîðîòêîîñòþêîâå ³ òðè-
òèêàëå Áëàðåí ǻìà äîâãîîñòþêîâå.

Âàðòî äîäàòè óòî÷íåííÿ ùîäî àâòîðcòâà 
íàçâè Triticum triticale, ÿêå íàëåæèòü íå Àð-
ïàäó Ê³øó, çã³äíî ç ðîçâ³äêàìè Ñòåéñà, à Â³ê-
òîðó Ïèñàðºâó [37]:

Triticum triticale Pisarev, Trudy NII Zemled. 
Tsentr. Raion. Nechernozem. Polosy 17: 38. 
1959; nom. nud.

Çã³äíî ç³ Ñòåéñîì, íàçâà ×Tritico seca le rim-
paui Wittm. º íåâàë³äíîþ, áî íà òîé ÷àñ íàç-
âà ×Triticosecale íå áóëà ä³éñíî îïðèëþäåíîþ. 
Ñïðàâó âèïðàâèâ àíãë³éñüêèé ñèñòåìàòèê 
Àðòóð Ã³ëë, çðîáèâøè ¿¿ çàêîííîþ: 

×Triticosecale rimpaui (M.Graebn.) Wittm. 
ex A.W.Hill, Index Kew., Suppl. 8: 242 (1933).

Îêð³ì âèùåâêàçàíèõ íàçâ, ðîçãëÿíóòèõ 
Ñòåéñîì, îïðèëþäíåíî ùå íèçêó ëàòèíñüêèõ 
íàçâ äëÿ ã³áðèä³â ì³æ ïøåíèöåþ ³ æèòîì, ÿê 
ïðàâèëî áåç îïèñ³â [2 3, 38–50]. Öå íàñàìïå-
ðåä íàçâè, ùî áóëè åôåêòèâíî îïðèëþäåí³ 
óêðà¿íñüêèì ñåëåêö³îíåðîì Àíäð³ºì Øóëèí-
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ä³íèì. Àëå âîíè º íåçàêîííèìè, áî ïîâ’ÿçàí³ 
ç íåïðàâèëüíîþ íîòîðîäîâîþ íàçâîþ ³ nomina 
nudà – «ãîëèìè íàçâàìè», áî íå ñóïðîâîäæó-
âàëèñÿ ä³àãíîçàìè:
×Triticale trispecies Shulyndin, Genetika 6 

(6): 32. 1970; 
×Triticale aestiforme Shulyndin, Vestnik 

Selskokhoz. Nauki 11: 61.1971; 
×Triticale durumforme Shulyndin, Vestnik 

Selsko khoz. Nauki 11: 61.1971; 
×Triticale turgidumforme Shulyndin, Vest-

nik Selskokhoz. Nauki 11: 61.1971; 
×Triticale dicoforme Shulyndin, Vestnik Selsko-

khoz. Nauki 11: 61.1971;
×Triticale dicocoidesforme Shulyndin, Vest-

nik Selskokhoz. Nauki 11: 61. 1971; 
×Triticale palaeocolchicumforme Shulyndin, 

Triticale Izuch. Selekts. 56. 1975.
Äæåéìñ Ìàêê³, ùî ïðàöþâàâ ó Øâåö³¿, 

óòâîðèâ íîâó êîìá³íàö³þ äëÿ òåòðàïëî¿äíî-
ãî òðèòèêàëå ³ äàâ ãîëó íàçâó îêòîïëî¿äíîìó 
òðèòèêàëå, ðîçì³ñòèâøè ¿õ ó ðîä³ Triticum:

Triticum rimpaui (Wittmack) Mac Key, 
Kulturpanze 29: 202. 1981; 

Triticum krolowii Mac Key, Proc. II Int. 
Triticale Symp. 38. 1991.

Òåòðàïëî¿äíèé òàêñîí êèòàéñüê³ àâòîðè 
Öçÿíü òà Êóí ïåðåíåñëè äî ×Triticale. Îñòàí-
íÿ íàçâà º çàéâîþ, íàäëèøêîâîþ, áî ïðà-
âèëüíîþ íàçâîþ íîòîðîäó º ×Triticosecale. 
Íîâà êîìá³íàö³ÿ òàêîæ º nomen nudum, ÿê é 
âèùåçàçíà÷åí³:
×Triticale krolowii H.Jiang & X.Kong, J. Sic-

huan Agr. Univ. 3: 334. 1991.
²íø³ êèòàéñüê³ ñåëåêö³îíåðè, àâòîðè «Á³î-

ñèñòåìàòèêè Triticeae», ââàæàëè Triticosecale 
ðîäîâèì, à íå íîòîðîäîâèì òàêñîíîì: 

Triticosecale neoblaringhemii C.Yen & J.L.Yang, 
Xiao mai 2: 52, f. 2–3. 2004; 

Triticosecale rimpaui C.Yen & J.L.Yang, Xiao 
mai 2: 52, f. 2–2. 2004.

Ìàêê³ ðîçðîáèâ äåê³ëüêà êëàñèô³êàö³é 
ðîäó Triticum, äî ÿêîãî âêëþ÷àâ âèäè òðèòè-
êàëå, ÿê³ âèîêðåìèâ ó ñåêö³þ Triticosecale. Ó 
ð³çí³ ÷àñè â³í îïðèëþäíèâ äåê³ëüêà ãîëèõ 
íàçâ äëÿ òðèòèêàëå. Â îñòàíí³é ñâî¿é êëàñè-
ô³êàö³¿ [44] â³í îïðèëþäíèâ âèäîâó íàçâó 
Triticum semisecale òà óòâîðèâ íîâ³ êîìá³íó-
âàííÿ Triticum rimpaui ³ Triticum neoblaring-
hemii. Ó ëàòèíñüêîìó ä³àãíîç³ îñòàí íüîãî âèäó 
ïîìèëêîâî áóëî íàâåäåíî ùå îäíó íàçâó 
Triticum blaringhemii:

Triticum blaringhemii (A.Camus) Mac Key, 
Durum Wheat Breeding 1: 47. 2005; 

Triticum neoblaringhemii (A.Camus) Mac 
Key, Durum Wheat Breeding 1: 46. 2005;

Triticum rimpaui (Wittmack) Mac Key, Du-
rum Wheat Breeding 1: 47 (-48). 2005;

Triticum semisecale Mac Key, Durum Wheat 
Breeding 1: 45 (-46). 2005. 

ßêùî ïðèéìàòè ñèñòåìó ðîäó Triticum çà 
Ìàêê³, òî óêðà¿íñüê³ íàçâè åôåêòèâíî îïðè-
ëþäíåíèõ íîâèõ íàçâ âèä³â ïøåíèö³ º: 
Triticum semisecale – ïøåíèöÿ íàï³âæèòíÿ, 
Triticum neoblaringhemii – ïøåíèöÿ íîâî-
Áëàðåí ǻìà ³ Triticum rimpaui – ïøåíèöÿ 
Ð³ìïàó. Âîíè ñòîñóþòüñÿ ì³æâèäîâèõ ã³áðè-
ä³â çà ó÷àñòþ âèä³â ïøåíèö³ òà æèòà, ùî 
ìàþòü ð³âåíü ïëî¿äíîñò³, â³äïîâ³äíî 4õ, 6õ 
òà 8õ. 

 Íîâ³ íîòîâèäîâ³ íàçâè, çàïðîïîíîâàí³ ðî-
ñ³éñüêèìè â÷åíèìè Óëëóá³ºì Êóðê³ºâèì òà 
Àííîþ Ô³ëàòåíêî íå áóëè ä³éñíî îïðèëþäíå-
íèìè ÷åðåç â³äñóòí³ñòü ä³àãíîç³â. Íàçâà ×T. der-
zhavinii º çàéâîþ, áî ñòîñóºòüñÿ ã³áðèä³â, ùî 
íàëåæàòü äî ×T. neoblaringhemii:
×Triticosecale derzhavinii Kurkiev & A.Fila-

tenko, II Vavilov Int. Conf. Genet. Res. Cult. 
Plants St. Petersburg Abstr. 29 (-30). 2007;
×Triticosecale lebedevii Kurkiev, II Vavilov 

Int. Conf. Genet. Res. Cult. Plants St. Peters-
burg Abstr. 29. 2007.

Á³ëîðóñüê³ ñåëåêö³îíåðè ²âàí  Ãîðäåé òà 
Îëåã Ëþñèêîâ ó ñèñòåìó ×Triticosecale ââåëè 
ï³äâèäîâ³ êàòåãîð³¿ ×T. derzhavinii. ßê ïåð-
øèé ï³äâèäîâèé åï³òåò âîíè âèêîðèñòàëè 
secalotriticum, ÿêèé ïðèïèñàëè Ðîçåíøò³ëþ 
òà Ì³òòåëüøòåéøàéäó (1943). Íàñïðàâä³ âè-
ùåâêàçàí³ í³ìåöüê³ â÷åí³ ó ñâî¿é ïðàö³ çà-
ñòîñîâóâàëè äëÿ æèòî-ïøåíè÷íèõ ã³áðèä³â 
ðîäîâó íàçâó Secalotricum, çàïðîïîíîâàíó 
Êîñòîâèì (1936). Â³äîáðàæåííÿ ¿¿ ó ôîðì³ 
×Secalotricum, ùî ìàëî ì³ñöå â ïðàö³ ¥óïòè 
òà Áîìà (1986), ââàæàºòüñÿ òèïîãðàôñüêîþ 
ïîìèëêîþ [15]. Ãîðäåé òà Ëþñèêîâ âèêîðèñ-
òîâóâàëè äâà âàð³àíòè íàïèñàííÿ åï³òåòà 
secalotricum ³ secalotriticum, ââàæàþ÷è ¿õ ñè-
íîí³ì³÷íèìè. Îêð³ì òîãî âîíè çàñòîñîâóâàëè 
íàçâè (çíîâó ÿê ñèíîí³ì³÷í³) ×Secalotrit³cum 
³ ×Secalotricum ÿê íîòîðîäîâ³ äëÿ ïîçíà÷åí-
íÿ æèòî-ïøåíè÷íèõ ã³áðèä³â íà ïðîòèâàãó 
ïøåíè÷íî-æèòí³ì ã³áðèäàì ×Triticale. Âîä-
íî÷àñ âîíè âèçíàþòü íîòîð³ä ×Triticosecale. 
Äîâîë³ âàæêî ðîç³áðàòèñÿ â öüîìó íàãðîìà-
äæåíí³ íàçâ, ùî º íàäëèøêîâèìè, íå ä³éñíî 
îïðèëþäíåíèìè, ãîëèìè òà íåçàêîííèìè. 
Äðóãèé ï³äâèäîâèé åï³òåò triticale âîíè ïðè-
ïèñóþòü ×åðìàêó, ÿêèé, çã³äíî ç Ìþíòöèí-
´îì çàïðîïîíóâàâ öå ñëîâî äëÿ ïîçíà÷åííÿ 
ïøåíè÷íî-æèòí³õ ã³áðèä³â, àëå âîíî ïðèê ëà-
äàëîñÿ îñòàíí³ìè àâòîðàìè äëÿ ïîçíà÷åííÿ 
òàêñîíó ³íøîãî ðàíãó:
×Triticosecale derzhavinii subsp. secalotricum 

I.Gordei & Lyusikov, Mol. Prikl. Gen. 9: 74. 
2009, et Trudy Prikl. Bot. Genet. Selects. 166: 
60. 2009; 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

×Triticosecale derzhavinii sub sp. secalotriti-
cum I.Gordei & Lyusikov, Mol. Prikl. Gen. 9: 
69. 2009, et Trudy Prikl. Bot. Genet. Selects. 
166: 57. 2009; 
×Triticosecale derzhavinii subsp. tritica le 

I. Gordei & Lyusikov, Mol. Prikl. Gen. 9: 73. 
2009, et Trudy Prikl. Bot. Genet. Selects. 166: 
57. 2009, 60. 2009.

Êàðë Ãàììåð òà Àííà Ô³ëàòåíêî ñïðîáóâà-
ëè óïîðÿäêóâàòè íîìåíêëàòóðó òðèòèêàëå 
çã³äíî ç êëàñè÷íîþ ñèñòåìîþ ðîäó Triticum, 
ÿêà ðîçï³çíàº çíà÷íî á³ëüøó ê³ëüê³ñòü âèä³â 
ïøåíèö³, í³æ ó ãåíîìí³é ñèñòåì³ Ìàêê³ òà 
âèçíàº íîòîð³ä Triticosecale [48]. Íèìè áóëî 
çàïðîïîíîâàíî íîâó êîìá³íàö³þ äëÿ ã³áðèä³â 
òåòðàïëî¿äíîãî ð³âíÿ, ùî ðîçøèðèëà ïåðå-
ë³ê ä³éñíèõ íîòîâèäîâèõ íàçâ òðèòèêàëå: 
×Triticosecale semisecale (MacKey) K.Ham-

mer & A.Filatenko, Genet. Resources Crop 
Evol. 58(1): 8. 2010.

Çà ö³ºþ îáðîáêîþ òðèòèêàëå ñêëàäàºòüñÿ 
ç òðüîõ âèä³â: ×Triticosecale semisecale – òðè-
òèêàëå íàï³âæèòíå, ×Triticosecale neoblarin-
ghemii – òðèòèêàëå íîâî-Áëàðåí ǻìà òà 
×Triticosecale rimpaui – òðèòèêàëå Ð³ìïàó. 
Òåòðàïëî¿äíå òðèòèêàëå íàï³âæèòíå ñïî÷àò-
êó âèíèêëî âíàñë³äîê ñõðåùóâàííÿ Triticum 
monococcum × Seca le cereale, àëå ìîæëèâ³ é 
³íø³ øëÿõè éîãî óòâîðåííÿ. Ãåêñàïëî¿äíå 
òðèòèêàëå íîâî-Áëàðåí ǻìà ïîõîäèòü â³ä 
ñõðåùóâàííÿ Secale cereale × Triticum 
turgidum. Îêòîïëî¿äíå òðèòèêàëå Ð³ì ïàó ïî-
õîäèòü â³ä ñõðåùóâàííÿ Secale cereale × 
Triticum aestivum.

Äîòðèìàííÿ òðàäèö³éíî¿ àáî ãåíåòè÷íî¿ 
ñèñòåìè ðîäó Triticum ÷åðåç ð³çíå ðîçìåæó-
âàííÿ âèä³â âïëèâà º íà ê³ëüê³ñòü ì³æâèäî-
âèõ ã³áðèä³â, ùî âèçíàþòüñÿ. Êàìþ îïðè-
ëþäíèëà íàçâó ×Triticosecale neoblaringhemii, 
ùî º ã³áðèäîì Secale cereale × Triticum 
turgidum. Ìàêê³ ïåðåí³ñ éîãî äî ðîäó ïøåíè-
öÿ, ÿê Triticum neoblaringhemii. Â³í äî âè-
ùåâêàçàíî¿ êîìá³íàö³¿ ñõðåùóâàííÿ äîäàâ 
³íø³, âíàñë³äîê ÿêèõ âèíèê öåé øòó÷íèé 
ã³áðèä, ó ò. ÷. çà äîäàòêîâî¿ ó÷àñò³ Triticum 
aestivum, òîáòî îäíà íàçâà çàïðîïîíîâàíà 
äëÿ ð³çíèõ êîìá³íóâàíü ñõðåùóâàííÿ, äâî- 
òà òðèâèäîâèõ. Öå ñóïåðå÷èòü ñò. Í4 íîìåí-
êëàòóðíîãî êîäåêñà, áî äî Triticum × neobla-
ringhemii íàëåæàòü ò³ëüêè ã³áðèäè Secale 
cereale × Triticum turgidum ð³çíèõ ïîêîë³íü, 
âêëþ÷íî ç îñîáèíàìè, ùî âèíèêëè âíàñë³äîê 
çâîðîòí³õ ñõðåùóâàíü òà ¿õí³õ êîìá³íóâàíü. 
Ã³áðèäè çà ó÷àñò³ Triticum aesti vum âèõîäÿòü 
çà ìåæ³ öüîãî íîòîòàêñîíà.
×Triticosecale rumpaui Wittmack sensu 

K.Ham mer & Filatenko º ã³áðèäîì Secale 
cereale × Triticum aestivum ³ç ñèíîí³ìîì 

Triticum rumpaui (Wittmack) Mac Key. Ìàêê³ 
[44] ó ñèíîí³ìàõ äî Triticum rumpaui íàâî-
äèòü ×Triticosecale blaringnemii (= Secale 
cereale × Triticum spelta), ùî íå ñóïåðå÷èòü 
éîãî ãåíîìí³é ñèñòåì³ ðîäó Triticum, äå 
Triticum aestivum âêëþ÷àº ï³äâèä spelta. Àëå 
â ðàìêàõ òðàäèö³éíî¿ ñèñòåìè ðîäó Triticum, 
ïðèá³÷íèêàìè ÿêî¿ º àâòîðè [48], Triticum 
aestivum ³ Triticum spelta ââàæàþòüñÿ îêðå-
ìèìè âèäàìè ³ íàçâà íîòîòàêñîíó äëÿ ã³áðè-
ä³â Secale cereale × Triticum aestivum íå ìîæå 
ïîøèðþâàòèñÿ íà ã³áðèäè Secale cereale × 
Triticum spelta.

Ó ñèíîí³ì³ö³ äî Triticum neoblaringhemii 
Ìàêê³ [44] íàâîäèòü íàçâè òðèòèêàëå, çàïðî-
ïîíîâàí³ Åíð³êå Ñàí÷åñ-Ìîíõå òà Áåðíàðîì 
Áîìîì äëÿ ã³áðèä³â æèòà ç âèäàìè ïøåíèö³: 
Triticum carthlicum, Triticum diccocoides, 
Triticum diccocum, Triticum durum, Triticum 
timopheevii. Çà ãåíîìíîþ êëàñèô³êàö³ºþ ïåð-
ø³ ï’ÿòü âèä³â ââàæàþòüñÿ ëèøå ï³äâèäàìè 
Triticum turgidum, òîä³ ÿê îñòàíí³é òàêñîí 
âèçíàºòüñÿ âèäîì, îêðåìèì â³ä Triticum 
turgidum. Ïðèõèëüíèêàì òðàäèö³éíî¿ êëà-
ñèô³êàö³¿ ïøåíèöü ïîòð³áíî óòâîðèòè íàçâè 
äëÿ íîòîâèäîâèõ òàêñîí³â, ùî ñòâîðåí³ â ã³á-
ðèäíèõ êîìá³íàö³ÿõ âèùåíàçâàíèõ âèä³â 
ïøåíèö³ ³ç æèòîì, áî íàçâà ×Triticosecale 
neoblaringhemii ñòîñóºòüñÿ ëèøå ã³áðèä³â 
Secale cereale × Triticum turgidum.

Íå ìàþòü çàêîííèõ íàçâ ïîøèðåí³ â Óêðà-
¿í³ òðèâèäîâ³ – Secale cereale × Triticum 
aestivum × Triticum turgidum òà ÷îòèðèâèäîâ³ 
ã³áðèäè – Secale cereale × Triticum aestivum × 
Triticum spelta × Triticum turgidum. Îñòàíí³é 
÷îòèðèâèäîâèé ã³áðèä çà òðàäèö³éíîþ êëà-
ñèô³êàö³ºþ ñòàº òðèâèäîâèì çà ãåíîìíîþ 
êëàñèô³êàö³ºþ. Êîìá³íóâàííÿ ñõðåùóâàíü 
òðèòèêàëå, âèêîíàí³ â ßïîí³¿, áóëè íàñò³ëü-
êè ÷èñëåíí³, ùî àâòîðè äëÿ çðó÷íîñò³ çà-
ì³ñòü ã³áðèäíèõ ôîðìóë çàñòîñóâàëè ñèñòåìó 
ñêîðî÷åíü, ùî ñêëàäàëèñÿ ëèøå ç ïåðøèõ 
ë³òåð ëàòèíñü êèõ íàçâ êîìïîíåíò³â ñõðåùó-
âàíü [24].

Êë³â Ñòåéñ – ïðîôåñ³éíèé ñèñòåìàòèê, 
àíàë³çóþ÷è ñòàí íîìåíêëàòóðè òðèòèêàëå 
çà ïîíàä ñòî ðîê³â, áóâ âðàæåíèé ïðàêòè÷íî 
ïîâíèì íåäîòðèìàííÿì âèìîã íîìåíêëàòóð-
íèõ êîäåêñ³â â àãðîíîì³÷í³é ë³òåðàòóð³ [15]. 
Òàêà ñèò óàö³ÿ çáåð³ãàëàñü ³ â íàñòóïí³ òðèä-
öÿòü ðîê³â. Íåîá³çíàí³ñòü àãðîíîì³â ç îñíîâ-
íèìè ïîëîæåííÿìè íîìåíêëàòóðíèõ êîäåê-
ñ³â çá³ëüøóº ïëóòàíèíó é óñêëàäíþº ðîáîòó 
ç êóëüòóðîþ. Òàê, ñåëåêö³îíåðè ïðîäîâæó-
þòü äàâàòè ëàòèíñüê³ íàçâè íîâèì ã³áðèäàì 
òðèòèêàëå. Çîêðåìà, ðîñ³éñüêèé ñåëåêö³îíåð 
Îëåêñàíäð Áîðîâèê îïðèëþäíèâ íàçâè äëÿ 
ã³áðèä³â òðèòèêàëå ç Triticum spherococcum. 



331ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Vol. 15, No 4

Variety studying and variety science

Íàçâó Triticale sphaerococcum forme Áîðîâèê 
ïðèïèñóº Øóëèíä³íó, àëå â ïðàöÿõ îñòàííüî-
ãî  òàêî¿ âèäîâî¿ íàçâè ìè íå çíàéøëè, òîìó 
öèòóºìî Áîðîâèêà ÿê àâòîðà. Óñ³ ö³ íàçâè 
ïîâ’ÿçàí³ ç íåïðàâèëüíîþ ðîäîâîþ íàçâîþ ³ íå 
ñóïðîâ îäæóþòüñÿ ä³àãíîçàìè:

Triticale spherococcum Borovik, Selects. 
Vozvrashch. Kult. Ischez. Redk. Vidov Psheni-
tsy Dissert. 1. 2016, et Selects. Vozvrashch. 
Kult. Ischez. Redk . Vidov Pshenitsy Autoepit. 
Dissert. 1. 2016; 

Triticale spherococcum var. rotundatum Bo-
rovik, Selects. V ozvrashch. Kult. Ischez. Redk. 
Vidov Pshenitsy Dissert. 182. 2016, et Selects. 
Vozvrashch. Kult. Ischez. Redk. Vidov Psheni-
tsy Autoepit. Dissert. 24. 2016; 

Triticale sphaerococcumforme Borovik, Voz-
vrashch. Kult. Ischez. Redk. Vidov Pshenitsy 
Autoepit. Dissert. 5.  2016.

Â óêðà¿íñüê³é Â³ê³ïåä³¿ ó ñòàòò³ ïðî òðèòè-
êàëå êëàñèô³êàö³þ Triticale âèêëàäåíî íà-
ñòóïíèì ÷èíîì (ðèñ. 1) [51]:

Ìàëî òîãî, ùî àâòîð ñòàòò³ ó Â³ê³ïåä³¿ ââà-
æàº â³äíåñåííÿ òðèòèêàëå äî ðîäó Triticale 
«ñó÷àñíîþ êëàñèô³êàö³ºþ», ó ëàòèíñüê³é íàç-
â³ òðèâèäîâîãî ãåêñàïëî¿äíîãî òðèòèêàëå 
óêîðî÷åíó ÷àñòèíó âèäîâîãî åï³òåòó ç ã³áðèä-
íî¿ ôîðìóëè â³äîáðàæåíî ÿê ðîäîâó íàçâó – 
Estivum (?!). Íà æàëü, àãðîíîìè íå ïîì³÷à-
þòü öüîãî áåçïåðå÷íîãî  ëÿïñóñó  ³ ìíîæàòü 
éîãî â íàóêîâ èõ ïðà öÿõ, äèñåðòàö³ÿõ òà ïî-
ñ³áíèêàõ [52–55]. 

²íøîþ òðàäèö³ºþ à ãðîíîì³â º çàñòàð³ëà 
çâè÷êà çàì³ñòü ïðàâèëüíîãî ïåðåêëàäó ëà-
òèíñüêèõ íàçâ òðàíñë³òåðóâàòè ¿õ, íàïðèêëàä 
ïåðåäàþ÷è Triticum turgidum, Triticum durum 
â³äïîâ³äíî íå ÿê ïøåíèöÿ òó÷íà ³ ïøåíèöÿ 
òâåðäà, à ÿê òðèòèêóì òóðã³äóì ³ òðèòèêóì 
äóðóì. Òàêà æ íåäîðå÷íà ïðàêòèêà ñòîñóºòü-
ñÿ ³ çàïðîïîíîâàíèõ âèäîâèõ íàçâ òðèòèêàëå 
ó âèãëÿä³ òðèòèêàëå àåñòèâóìôîðìå, òðèòè-
êàëå äóðóìôîðìå, òðèòèêàëå òóðã³äóì, òðè-
òèêàëå äèêîêêî³äåñ òîùî [9, 39].

ÌÊÍ òà ÌÊÍÊÐ
Îòæå, íàÿâí³ çàêîíí³ íàçâè òàêñîí³â òðè-

òèêàëå íîòîâèäîâîãî ð³âíÿ íå îõîïëþþòü 
óñüîãî ³ñíóþ÷îãî ð³çíîìàí³òòÿ ã³áðèä³â ì³æ 
âèäàìè ïøåíèö³ òà æèòà. Â³ðîã³äíî, ó ðîáî-
ò³ ç òðèòèêàëå, âàðòî êîðèñòóâàòèñÿ íå êëà-
ñèô³êàö³ºþ íà îñíîâ³ îïèñàíèõ íîòîâèä³â, 
íîòîï³äâèä³â òà íîòîð³çíîâèä³â, íàçâè ÿêèõ 
â³äïîâ³äàþòü âèìîãàì Ì³æíàðîäíîãî êîäåê-
ñó íîìåíêëàòóðè äëÿ âîäîðîñòåé, ãðèá³â òà 
ðîñëèí (ÌÍÊ), à çàñòîñîâóâàòè ïîëîæåííÿ 
Ì³æíàðîäíîãî êîäåêñó íîìåíêëàòóðè êóëü-
òóðíèõ ðîñëèí (ÌÊÍÊÐ) [56]. 

Ðèñ. 1. Ñêð³íøîò ñòîð³íêè Â³ê³ïåä³¿, ïðèñâÿ÷åíî¿ ñèñòåìàòèö³ òðèòèêàëå 

Ó â³äïîâ³äíîñò³ äî ÌÊÍ êóëüòóðí³ ðîñëè-
íè ìîæóòü îòðèìàòè íàçâè ïðèíàéìí³ äî 
ð³âíÿ ðîäó, âèäó àáî íèæ÷îãî ðàíãó. ÌÊÍÊÐ 
ðåãóëþº íàçâè ñîðò³â (êóëüòèâàð³â), Ãðóï 
ñîðò³â àá î ãðåêñ³â. Åï³òåòè öèõ òàêñîíîì³÷-
íèõ îäèíèöü äîäàþòüñÿ äî íàçâè áîòàí³÷íî-
ãî òàêñîíà. 

Òàê, íàçâà ñîðòó ñêëàäàºòüñÿ ç ëàòèíñüêî¿ 
àáî òðèâ³àëüíî¿ (íàö³îíàëüíî¿) íàçâè ðîñëè-
íè ³ç ñîðòîâèì åï³òåòîì, ùî çàêëþ÷åíèé â 
îäèíàðí³ ëàïêè. Ëàòèíñüêà/òðèâ³àëüíà íàç-
âà ðîñëèíè ìîæå ïîçíà÷àòè ð³ä/íîòîð³ä àáî 
âèä/íîòîâèä. Òîáòî, ìîæíà çàñòîñóâàòè òàê³ 
íàçâè ÿê ×Triticosecale ‘Sunray’, ×Triticosecale 
‘Ñàíðåé’, òðèòèêàëå ‘Ñàíðåé’, àáî ×Triticosecale 
‘Í³êàíîð’, Triticosecale ‘Nikanor’, òðèòèêàëå 
‘Í³êàíîð’. Íàçâè ³íîçåìíèõ ñîðò³â çáåð³ãàþòü 
â îðèã³íàëüíîìó íàïèñàíí³ àáî ïåðåäàþòü 
óêðà¿íñüêîþ çàñîáàìè ïðàêòè÷íî¿ òðàíñ-
êðèïö³¿. Óêðà¿íñüê³ ñîðòè çà ïîòðåáè íàïè-
ñàííÿ ëàòèíèöåþ òðàíñë³òåðóþòü çã³äíî ³ç 
ñèñòåìîþ òðàíñë³òåðóâàííÿ, ùî çàòâåðäæåíî 
Ïîñòàíîâîþ Êàá³íåòó Ì³í³ñòð³â Óêðà¿íè â³ä 
27.10.2010 ¹ 55. Òàêå ñêîðî÷åíå íàïèñàííÿ 
çðó÷í³øå çà ïîâíå, ÿê, íàïðèêëàä, 
×Triticosecale rimpaui ‘Leontino’, ïðè÷îìó â 
àãðîíîì³÷í³é ïðàêòèö³ ïîâí³ íàçâè ïðàêòè÷-
íî íå âèêîðèñòîâóþòü. 

Ñóêóïí³ñòü ñîðò³â, ùî âèð³çíÿºòüñÿ â³ä ³í-
øèõ ñîðò³â, ìîæå áóòè íàçâàíà Ãðóïîþ 
(Group). Íàçâîþ Ãðóïè º ñïîëó÷åííÿ íàçâè 
ðîäó, àáî íèæ÷îãî òàêñîíà ç åï³òåòîì Ãðóïè. 
Êîæíå ñëîâî åï³òåòó ãðóïè ïîâèííî ïî÷èíà-
òèñÿ ç âåëèêî¿ ë³òåðè, ñëîâî Ãðóïà (Gr oup) 
òàêîæ ïèøåòüñÿ ç âåëèêî¿ ë³òåðè. ²ñíóþòü 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

ð³çí³ êëàñèô³êàö³¿ òðèòèêàëå, ÿê³ ìîæíà âè-
êîðèñòàòè äëÿ íàéìåíóâàííÿ Ãðóï. 

Íàé÷àñò³øå òðèòèêàëå ãðóïóþòü çà òèïîì 
ðîçâèòêó (ÿðèé, îçèìèé) àáî ð³âíåì ïëî¿ä-
íîñò³ (4õ, 6õ, 8õ, 10x). Ó Äåðæàâíîìó ðåºñòð³ 
ñîðò³â ðîñëèí Óêðà¿íè ñîðòè òðèòèêàëå ïî-
ä³ëåíî çà òèïîì ðîçâèòêó, òîìó ìîæíà çà-
ïðîïîíóâàòè ïîä³ë íà äâ³ ãðóïè ñîðò³â – ßðó 
Ãðóïó (Spring Group) òà Îçèìó Ãðóïó (Winter 
Group). Ïðèêëàäàìè òàêèõ íàçâ º ×Triti co-
secale ßðà Ãðóïà ‘Ñîëîâåé Õàðê³âñüêèé’, 
×Triticosecale Spring Group ‘Vsevolod’, ×Triti co-
secale Îçèìà Ãðóïà ‘Ñëàâåòíå’, ×Triticosecale 
Winter Group ‘TriCal Flex 719’ òîùî.

ßêùî ñîðòè òðèòèêàëå ïîä³ëÿòè çà ð³âíåì 
ïëî¿äíîñò³, òî íàçâàìè ãðóï ìîæóòü áóòè: 
Diploid Group, Tetraploid Group, Hexaploid 
Group, Octoploid Group, Decaploid Group, àáî 
óêðà¿íñüêîþ, â³äïîâ³äíî, Äèïëî¿äíà Ãðóïà, 
Òåòðàïëî¿äíà Ãðóïà, Ãåêñàïëî¿äíà Ãðóïà, 
Îêòîïëî¿äíà Ãðóïà, Äåêàïëî¿äíà Ãðóïà. 
Îäèí ³ òîé æå ñîðò ìîæå áóòè ðîçì³ùåíèé ó 
ð³çíèõ ãðóïàõ, íàïðèêëàä, ‘Ñîëîâåé Õàðê³â-
ñüêèé’ â ßð³é Ãðóï³ òà Ãåêñàïëî¿äí³é. Â 
îñòàííüîìó âèïàäêó íàçâó ìîæ íà â³äîáðà-
æàòè äåê³ëüêîìà ð³âíîïðàâíèìè ñïîñîáàìè: 
×Triticosecale Ãåêñàïëî¿äíà Ãðóïà ‘Ñîëîâåé 
Õàðê³âñüêèé’, àáî ×Triticosecale Hexaploid 
Group ‘Solovei Kharkivskyi’.

Âèñíîâêè
Ã³áðèäè ì³æ ïøåíèöåþ ³ æèòîì íàëåæàòü 

äî íîòîðîäó ×Triticosecale, óêðà¿íñüêèì â³ä-
ïîâ³äíèêîì íàçâè ÿêîãî º òðèòèêàëå, ùî 
ãðàìàòè÷íî íàëåæèòü äî ñåðåäíüîãî ðîäó.

Äëÿ ïîçíà÷åííÿ ÷èñëåííèõ ã³áðèä³â ì³æ 
ð³çíèìè âèäàìè ïøåíèö³ ³ æèòà îïðèëþä-
íåíî áàãàòî ëàòèíñüêèõ íàçâ, àëå ïåðåâàæ-
íà á³ëüø³ñòü ç íèõ çã³äíî ç Ì³æíàðîäíèì 
êîäåêñîì íîìåíêëàòóðè äëÿ âîäîðîñòåé, 
ãðèá³â òà ðîñëèí, ÿêèé ðåãóëþº íàçâè áî-
òàí³÷íèõ òàêñîí³â, º «ãîëèìè» ³ íåçàêîí-
íèìè. Âèäîâ³ íàçâè òðèòèêàëå, ùî â³äïî-
â³äàþòü óñ³ì âèìîãàì íîìåíêëàòóðíîãî 
êîäåêñó, íå íàáóëè ïîøèðåííÿ â àãðîíî-
ì³÷í³é ïðàêòèö³.

Äëÿ óïîðÿäêóâàííÿ ñîðòîâîãî ðîçìà¿òòÿ 
òðèòèêàëå âàðòî çàñòîñîâóâàòè ðåêîìåíäàö³¿ 
Ì³æíàðîäíîãî êîäåêñó íîìåíêëàòóðè êóëü-
òóðíèõ ðîñëèí, ùî ðåãóëþþòü íàçâè ñîðò³â 
òà ¿õí³õ ñóêóïíîñòåé.
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Öåëü. Àíàëèç ïðàêòèêè íàèìåíîâàíèÿ ãèáðèäîâ ìåæ-
äó ïøåíèöåé è ðîæüþ. Ðåçóëüòàòû. Êàæäûé áîòàíè÷åñ-
êèé òàêñîí â îïðåäåëåííûõ ãðàíèöàõ ìîæåò èìåòü òîëüêî 
îäíî ïðàâèëüíîå íàçâàíèå, êîòîðîå ÿâëÿåòñÿ ñàìûì ðàí-
íèì è ñîîòâåòñòâóåò íîðìàì Ìåæäóíàðîäíîãî êîäåêñà 
áîòàíè÷åñêîé íîìåíêëàòóðû äëÿ âîäîðîñëåé, ãðèáîâ è 
ðàñòåíèé. Äëÿ ãèáðèäîâ Secale × Triticum òàêèì íàçâàíè-
åì ÿâëÿåòñÿ ×Triticosecale. Ëþäâèã Âèòòìàê ýôôåêòèâíî 
îáíàðîäîâàë ýòî íàçâàíèå â 1899 ãîäó, îïóáëèêîâàâ â 
ìàòåðèàëàõ íàó÷íîãî îáùåñòâà. Â ïóáëèêàöèè íå áûëî 
óêàçàíèé íà ëàòèíñêèå íàçâàíèÿ ðîäèòåëüñêèõ ðîäîâ, 
ïîýòîìó íàçâàíèå ñòàëî äåéñòâèòåëüíî îáíàðîäîâàííûì 
òîëüêî â 1927 ãîäó, êîãäà ýòîò íåäîñòàòîê áûë èñïðàâ-
ëåí Ýìè Êàìþ. Ïðî÷èå íàçâàíèÿ (×Triticale, ×Tritisecale, 
×Secalotricum, ×Secalotriticum) óñòóïàþò ïî ïðèîðèòåòó 
Triticosecale, òàê êàê îáíàðîäîâàíû ïîçæå è ÿâëÿþòñÿ èç-
ëèøíèìè. Îäíàêî, íàçâàíèå Triticale ñòàëî øèðîêî ðàñ-
ïðîñòðàíåííûì è ÿâëÿåòñÿ îáùèì íàçâàíèåì äëÿ íîâîé 
êóëüòóðû – òðèòèêàëå. Â óêðàèíñêîé è ðóññêîé ñïåöèàëè-
çèðîâàííîé ëèòåðàòóðå òåðìèí òðèòèêàëå èñïîëüçóåò-
ñÿ êîíòðîâåðñèîííî êàê ñëîâî ìóæñêîãî, æåíñêîãî èëè 
ñðåäíåãî ðîäà, ïîýòîìó íàçâàíèÿ ñîðòîâ ñîãëàñóþòñÿ ñ 
ðàçëè÷íûìè ãðàììàòè÷åñêèìè ðîäàìè. Ñåëåêöèîíåðû 
óñïåøíî ïðîâåëè ïðÿìûå è îáðàòíûå ñêðåùèâàíèÿ íå-
ñêîëüêèõ âèäîâ ïøåíèöû è ðæè, äàâ ãèáðèäàì òðèòèêà-

ëå ìíîãî÷èñëåííûå ëàòèíñêèå íàçâàíèÿ. Ìíîãèå èç ýòèõ 
íàçâàíèé ôîðìàëüíî ïîõîæè íà âèäîâûå íàçâàíèÿ, íî, 
êàê ïðàâèëî, íå îòâå÷àþò òðåáîâàíèÿì íîìåíêëàòóðíî-
ãî êîäåêñà è ÿâëÿþòñÿ íåçàêîííûìè. Ëèøü íåêîòîðûå 
èç ïðåäëîæåííûõ íàçâàíèé äåéñòâèòåëüíî îáíàðîäî-
âàíû, íî îíè íå ïîëó÷èëè øèðîêîãî ðàñïðîñòðàíåíèÿ â 
àãðîíîìè÷åñêîé ïðàêòèêå. Â òî æå âðåìÿ ïî-ïðåæíåìó 
ïðàêòèêóåòñÿ ïðèñâîåíèå ñîçäàííûì ãèáðèäàì òðèòè-
êàëå íîâûõ íåçàêîííûõ íàçâàíèé, êîòîðûå íå îòâå÷àþò 
íîìåíêëàòóðíûì òðåáîâàíèÿì, ÷òî óâåëè÷èâàåò ïóòàíè-
öó. Âûâîäû. Ñîãëàñíî ïðàâèëàì óêðàèíñêîãî ÿçûêà ñëî-
âî òðèòèêàëå ãðàììàòè÷åñêè îòíîñèòñÿ ê ñðåäíåìó ðîäó. 
Îíî îáîçíà÷àåò íîâóþ ïîëåâóþ êóëüòóðó, èìåþùóþ íîòî-
ðîäîâîå íàçâàíèå ×Triticosecale. Áîëüøèíñòâî ïðåäëî-
æåííûõ ñåëåêöèîíåðàìè íàçâàíèé âèäîâîãî è ïîäâè-
äîâîãî óðîâíÿ äëÿ òðèòèêàëå íå îòâå÷àþò òðåáîâàíèÿì 
Ìåæäóíàðîäíîãî êîäåêñà áîòàíè÷åñêîé íîìåíêëàòóðû 
äëÿ âîäîðîñëåé, ãðèáîâ è ðàñòåíèé. Äëÿ óïîðÿäî÷èâà-
íèÿ ñîðòîâîãî ðàçíîîáðàçèÿ òðèòèêàëå ñòîèò ïðèìåíÿòü 
ðåêîìåíäàöèè Ìåæäóíàðîäíîãî êîäåêñà íîìåíêëàòóðû 
êóëüòóðíûõ ðàñòåíèé, êîòîðûå ðåãóëèðóþò íàçâàíèÿ ñîð-
òîâ è èõ ñîâîêóïíîñòåé.

Êëþ÷åâûå ñëîâà: íîìåíêëàòóðà; ×Triticosecale; òðè-
òèêàëå; ðæàíî-ïøåíè÷íûå ãèáðèäû; ïøåíè÷íî-ðæàíûå 
ãèáðèäû.
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Purpose. The analysis of wheat and rye hybrids naming. 
Results. Each botanical taxon, within certain limits, has to 
be of one correct name, which is initial and in the line with 
the requirements of the International Code of Botanical 
Nomenclature for algae, mushrooms and plants. For Secale × 
Triticum hybrids, this name is ×Triticosecale. In 1899 Ludwig 
Wittmack introduced the name Triticosecale publishing 
it in the materials of the scientific society in Berlin. The 
publication did not contain references to the Latin names 
of parental genera, so this name became valid only after 
publication in 1927, when this disadvantage was corrected by 
Amy Camus. Other names (×Triticale, ×Tritisecale, ×Secalotricum, 
×Secalotriticum) are of secondary priority to ×Triticosecale, 
as they were published later and therefore are superfluous. 
Nevertheless, the name Triticale has become widespread and 
is a common name for a new crop – triticale. In the Ukrainian 
and Russian specialized literature, the term triticale is used 
controversially as words of masculine, feminine or neuter 
genders, so the variety names are of different grammatical 
genders. The breeders successfully implemented direct 
and reciprocal crossing of several species of wheat and rye, 
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giving many Latin names for triticale hybrids. Many of these 
names are formally similar to species names, but usually do 
not meet the requirements of the nomenclature code and are 
illegal. Only some of the proposed names are published, but 
they are not widely used in agronomic practice. At the same 
time, assigning illegal names to the new triticale hybrids 
that do not meet nomenclature requirements and increases 
confusion is still practiced. Conclusions. According to the 
Rules of the Ukrainian language, the word triticale relates to 
the neuter grammar gender. It represents a new field crop 
and is the Ukrainian conformity to the nothogeneric name 
×Triticosecale. Most species and sub-species names proposed 
by breeders for triticale do not meet the requirements of 
the International Code of Botanical Nomenclature for algae, 
mushrooms and plants. For ordering the varietal diversity of 
triticale names, it is worthwhile to apply the recommenda-
tions of the International Code of Nomenclature for Culti-
vated Plants, which standardizes the names of varieties and 
their groups.

Keywords: nomenclature; ×Triticosecale; triticale; rye-
wheat hybrids; wheat-rye hybrids.
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Âñòóï
Ð³ä Chaenomeles Lindl. – ÿïîíñüêà àéâà, 

àáî õåíîìåë(åñ) ñêëàäàºòüñÿ ç 3–4 ïðèðîäíèõ 
âèä³â, ùî òðàïëÿþòüñÿ â Ñõ³äí³é Àç³¿ òà 4 
ã³áðèäíèõ ãðóï ì³æâèäîâîãî ïîõîäæåííÿ, 
ùî âèíèêëè â ªâðîï³ òà Ï³âí³÷í³é Àìåðèö³ 
[1–3]. Âîíè ìàþòü çíà÷åííÿ ÿê äåêîðàòèâí³, 
ïëîäîâ³, ë³êàðñüê³ ðîñëèíè. Â³äîìî ïîíàä 
550 ñîðò³â ö³º¿ êóëüòóðè, íàñàìïåðåä äåêîðà-
òèâíîãî ñïðÿìóâàííÿ [4]. ßïîíñüêà àéâà íà-
ëåæèòü äî çåðíÿòêîâèõ êóëüòóð, ñîðòè ÿêî¿ 
çàíåñåíî äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñ-
ëèí, ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³. 
Äî ³íôîðìàòèâíî¿ áàçè äàíèõ Ì³æíàðîäíîãî 
ñîþçó ç îõîðîíè íîâèõ ñîðò³â ðîñëèí (äàë³ – 
PLUTO) çàíåñåíî ñîðòè ªâðîïåéñüêîãî Ñîþçó, 
Êèòàþ, Ëàòâ³¿, Í³äåðëàíä³â, Ïîëüù³, Ðîñ³¿, 
Óêðà¿íè òà ßïîí³¿ äåêîðàòèâíîãî òà ïëîäî-
âîãî íàïðÿìêó âèêîðèñòàííÿ.

ÓÄÊ 6 34.141:635.054  https://doi.org/10.21498/2518-1017.15.4.2019.188507

Ðîçðîáëåííÿ íîâî¿ ìåòîäèêè ïðîâåäåííÿ åêñïåðòèçè 
ñîðò³â ÿïîíñüêî¿ àéâè (Chaenomeles Lindl.)
íà â³äì³íí³ñòü , îäíîð³äí³ñòü ³ ñòàá³ëüí³ñòü
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Ìåòà. Ðîçðîáèòè ìåòîäèêó ïðîâåäåííÿ åêñïåðòèçè ñîðò³â Chaenomeles Lindl. íà â³äì³íí³ñòü, îäíîð³äí³ñòü ³ 
ñòàá³ëüí³ñòü. Ðåçóëüòàòè. Âèäè ðîäó Chaenomeles ìàþòü çíà÷åííÿ ÿê äåêîðàòèâí³, ïëîäîâ³ òà ë³êàðñüê³ ðîñëèíè. Äî áàçè 
äàíèõ PLUTO çàíåñåíî ñîðòè äåêîðàòèâíîãî òà ïëîäîâîãî íàïðÿìêó âèêîðèñòàííÿ, ùî çàðåºñòðîâàí³ â ªâðîïåéñüêîìó 
Ñîþç³, Êèòà¿, Ëàòâ³¿, Í³äåðëàíäàõ, Ïîëüù³, Ðîñ³¿, Óêðà¿í³ òà ßïîí³¿. Ïðîòîêîë³â CPVO ÷è ìåòîäèê UPOV äëÿ Chaenomeles íå 
ðîçðîáëåíî, íàòîì³ñòü â 2003–2016 ðð. â ªâðîïåéñüêîìó Ñîþç³, Êèòà¿, Ðîñ³¿ òà Óêðà¿í³ îïóáë³êîâàíî ÷îòèðè íàö³îíàëüí³ 
ìåòîäèêè åêñïåðòèçè ñîðò³â ÿïîíñüêî¿ àéâè íà ÂÎÑ (â³äì³íí³ñòü, îäíîð³äí³ñòü ³ ñòàá³ëüí³ñòü). Êîæíà ç íèõ âðàõîâóº 46, 
31, 51 òà 31 îçíàêó â³äïîâ³äíî. Çãàäàí³ ìåòîäèêè ð³çíÿòüñÿ ì³æ ñîáîþ òàêîæ ó âèáîð³ îçíàê, îáîâ’ÿçêîâèõ äëÿ ñïîñòåðå-
æåííÿ òà çà ñïîñîáàìè ãðóïóâàííÿ ñîðò³â. Îçíàêè, ùî ïðèòàìàíí³ äëÿ  êâ³òîê ³ ïëîä³â º îñíîâíèìè äëÿ ðîçð³çíþâàííÿ 
ñîðò³â ÿïîíñüêî¿ àéâè, ÷îìó ñïðèÿº íàäçâè÷àéíà âàð³àáåëüí³ñòü  çàáàðâëåííÿ ïåëþñòîê ³ ïëîä³â, ôîðìè ³ ìàñè ïëîä³â 
òîùî. ²ñíóþ÷³ ìåòîäèêè ìàþòü ñóòòºâ³ ðîçá³æíîñò³ â îïèñ³ öèõ òà ³íøèõ îçíàê. Íà îñíîâ³ âèâ÷åííÿ ñòâîðåíî¿ ñîðòîâî¿ 
³ âèäîâî¿ êîëåêö³¿ Chaenomeles òà âëàñíîãî ñåëåêö³éíîãî äîñâ³äó çàïðîïîíîâàíî äåùî ³íø³ ï³äõîäè äî íàïîâíåííÿ òà 
ïîë³ïøåííÿ ìåòîäèêè íà ÂÎÑ. Âè ñíîâêè. Íîâà ìåòîäèêà ì³ñòèòü 42 îçíàêè, ùî õàðàêòåðèçóþòü ìîðôîëîã³þ ðîñëèí, 
ïàãîí³â, êîëþ÷îê, ëèñòê³â, êâ³òîê, ïëîä³â, íàñ³íèí òà ôåíîëîã³þ ³ ìîæå áóòè âèêîðèñòàíà äëÿ åêñïåðòèçè âñ³õ ñîðò³â 
Chaenomeles íà ÂÎÑ.

Êëþ÷îâ³ ñëîâà: ÿïîíñüêà àéâà; Chaenomeles; îçíàêè; êâ³òêè; ïëîäè; åêñïåðòèçà ñîðò³â íà ÂÎÑ; ìåòîäèêà UPOV; 
ïðîòîêîë CPVO.
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Äëÿ çàáåçïå÷åííÿ çàõèñòó ïðàâ ñåëåêö³îíå-
ð³â íîâèé ñîðò ïîâèíåí ïðîéòè êâàë³ô³êàö³é-
íó åêñïåðòèçó íà â³äì³íí³ñòü, îäíîð³äí³ñòü ³ 
ñòàá³ëüí³ñòü (ÂÎÑ-òåñò). ¯¿ çä³éñíþþòü çã³äíî 
ç ïðîòîêîëàìè Áþðî Ñï³ëüíîòè ç ïðàâ íà ð³ç-
íîâèäè ðîñëèí (äàë³ – CPVO), ÿê³ äëÿ çåðíÿò-
êîâèõ êóëüòóð ðîçðîáëåíî ëèøå äëÿ Malus 
domestica Borkh. (ÿáëóíÿ) ³ ï³äùåï ÿáëóí³ òà 
Pyrus c ommunis L. (ãðóøà). ª òàêîæ ìåòîäèêè 
Ì³æíàðîäíîãî ñîþçó ç îõîðîíè íîâèõ ñîðò³â 
ðîñëèí (äàë³ – UPOV) äëÿ ï³äùåï ãðóø³, 
Cydonia oblonga Mill. (àéâà), Crataegus L. 
(ãë³ä), Eriobotrya japonica (Thunb.) Lindl. 
(ÿïîíñüêà ìóøìóëà), Pyrus pyrifolia (Burm. f.) 
Nakai (ñõ³äíà ãðóøà). Åêñïåðòèçó ³íøèõ çåð-
íÿòêîâèõ êóëüòóð çä³éñíþþòü çà íàö³îíàëü-
íèìè ìåòîäèêàìè, çîêðåìà â Óêðà¿í³ ðîçðîá-
ëåíî ìåòîäèêè äëÿ Aronia melanocarpa 
(Michx.) Elliot. (àðîí³ÿ ÷îðíîïë³äíà) òà Chae-
nomeles japonica (Thunb.) Lindl. (õåíîìåëåñ 
ÿïîíñüêèé) [5]. Îñòàííÿ ìåòîäèêà ñòîñóºòüñÿ 
ëèøå îäíîãî âèäó Chaenomeles ³ íå îõîï ëþº 
âñüîãî âíóòð³øíüîðîäîâîãî ð³çíîìàí³òòÿ. Ó 
çâ’ÿçêó ç òèì, ùî äî Óêðà¿íñüêîãî ³íñòèòóòó 
åêñïåðòèçè ñîðò³â ðîñëèí áóëî ïîäàíî çàÿâêè 
íà ñîðòè ÿïîíñüêî¿ àéâè ³íøî¿ òàêñîíîì³÷íî¿ 
íàëåæíîñò³, ùî íå îõîïëþþòüñÿ ³ñíóþ÷îþ 
ìåòîäèêîþ, âèíèêëà ïîòðåáà ðîçðîáèòè íîâó 
äîñêîíàë³øó ì åòîäèêó.
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Ìåòà – ðîçðîáèòè ìåòîäèêó ïðîâåäåííÿ 
åêñïåðòèçè âñ³õ ñîðò³â Chaenomeles Lindl. íà 
 â³äì³íí³ñòü, îäíîð³äí³ñòü ³ ñòàá³ëüí³ñòü.

Ðåçóëüòàòè
Çàðåºñòðîâàí³ â Óêðà¿í³ ñîðòè ÿïîíñüêî¿ 

àéâè íàëåæàòü äî äåê³ëüêîõ ð³çíèõ âèä³â ³ 
ã³áðèäíèõ ãðóï Chaenomeles [6, 7]. Íàéïåð-
ñïåêòèâí³øèìè ïðè ïîë³ïøåíí³ ïîìîëîã³÷-
íîãî ñîðòèìåíòó ÿïîíñüêî¿ àéâè â óìîâàõ 
Óêðà¿íè º ã³áðèäí³ ãðóïè Ch. ×superba ³ Ch. ×ca-
lifornica [8]. Îäíèì ç àâòîð³â ñòàòò³ ç³áðàíî 
êîëåêö³þ Chaenomeles, ùî îõîïëþº âèäîâå ³ 
ñîðòîâå ðîçìà¿òòÿ êóëüòóðè òà ñòâîðåíî çíà÷-
íèé ã³áðèäíèé ôîíä [9, 10], ùî äàëî ìîæëè-
â³ñòü äîñë³äèòè ìîðôîëîã³÷í³ îçíàêè òà ôåíî-
ëîã³÷í³ îñîáëèâîñò³ êóù³â ÿïîíñüêî¿ àéâè.  
Áóëî çàïðîïîíîâàíî 9-áàëîâ³ øêàëè äëÿ îö³-
íþâàííÿ îçíàê ³ âëàñòèâîñòåé ÿïîíñüêî¿ 
àéâè [11], ùî óâ³éøëè äî ñòàíäàðòíî¿ ìåòî-
äèêè ñîðòîâèâ÷åííÿ ïëîäîâèõ êóëüòóð [12].

²íîçåìí³ äîñë³äíèêè, ùî çàéìàþòüñÿ ö³ºþ 
êóëüòóðîþ, ðîçðîáèëè âëàñí³ ìåòîäèêè åêñ-
ïåðòèçè íà ÂÎÑ, ÿê³ îïóáë³êîâàíî. Òàê, óíàñ-
ë³äîê âèêîíàííÿ ïðîºêòó FAIR-CT97-3894, 
ïðîô³íàíñîâàíîãî ªâðîïåéñüêèì Ñîþçîì, 
áóëî ðîçðîáëåíî äîêëàäíó ìåòîäèêó åêñïåð-
òèçè äëÿ ïëîäîâèõ ³ äåêîðàòèâíèõ ñîðò³â 
ÿïîíñüêî¿ àéâè [13]. Âîíà îõîïëþº 46 îçíàê, 
ç ÿêèõ âèçíà÷åííÿ 29 º îáîâ’ÿçêîâèì äëÿ â³ä-
ì³÷àííÿ êîæíîãî âåãåòàö³éíîãî ïåð³îäó ï³ä 
÷àñ åêñïåðòèçè. Ñòóïåí³ ïðîÿâó 8 îçíàê ïðî-
³ëþñòðîâàíî. Â óêðà¿íñüê³é ìåòîäèö³ [5], ðîç-
ðîáëåí³é ó 2008 ð., åêñïåðòèçó ñîðò³â ïðîïî-
íóþòü ïðîâîäèòè çà 31 îçíàêîþ, ç ÿêèõ 11 º 
îáîâ’ÿçêîâèìè ³ ïîâèíí³ âêëþ÷àòèñÿ äî ñîð-
òîâèõ îïèñ³â â óñ³õ êðà¿íàõ UPOV. ²ëþñòðî-
âàí³ ïîÿñíåííÿ íàâåäåíî ëèøå äëÿ îäí³º¿ 
îçíàêè. ×îòèðè ñîðòè óêðà¿íñüêî¿ ñåëåêö³¿ 
áóëî çàëó÷åíî ÿê ñîðòè-åòàëîíè. Êèòàéñüê³ 
â÷åí³ ðîçðîáèëè ìåòîäèêó ç âèêîðèñòàííÿì 
12 ñîðò³â, ùî îõîïëþº 31 îçíàêó, ó ò. ÷. 24 
îáîâ’ÿçêîâèõ. Äî ðîäó Chaenomeles âîíè â³ä-
íåñëè òàêîæ âèä ³íøîãî ðîäó – Pseudocydonia 
sinensis C.K.Schneid., ïîçíà÷àþ÷è éîãî ÿê 
Chaenomeles sinensis (Thouin) Koehne [14]. Ó  
ðîñ³éñüê³é ìåòîäèö³ îïèñàíî 51 îçíàêó, 40 ç 
ÿêèõ ñë³ä â³äì³÷àòè êîæíîãî âåãåòàö³éíîãî 
ïåð³îäó [15]. Ó í³é ïðîïîíóºòüñÿ ãðóïóâàòè 
ñîðòè ï³ä ÷àñ åêñïåðòèçè çà ø³ñòüìà îçíàêà-
ìè – ðîñëèíà: ôîðìà êðîíè; êâ³òêà – ä³à-
ìåòð; ïåëþñòêà: îñíîâíå çàáàðâëåííÿ; ïë³ä – 
ôîðìà; ïë³ä – çàáàðâëåííÿ; ÷àñ ïî÷àòêó êâ³-
òóâàííÿ. Â óêðà¿íñüê³é ìåòîäèö³ ðåêîìåíäó-
ºòüñÿ âèêîðèñòîâóâàòè ÷îòèðè îçíàêè: ðîñ-
ëèíà: âèñîòà; ïàã³í: êîëþ÷êè; êâ³òêà: çàáàðâ-
ëåííÿ ïåëþñòîê; ïë³ä: ðåáðèñò³ñòü. ªâðîïåé-
ñüêà ìåòîäèêà ðåêîìåíäóº âèêîðèñòîâóâàòè 

òðè îçíàêè – ðîñëèíà: ãàá³òóñ; êâ³òêà – çà-
áàðâëåííÿ; ïë³ä – ñåðåäíÿ ìàñà.

Ó ðîçðîáëåí³é ìåòîäèö³ çàïðîïîíîâàíî 
ãðóïóâàòè ñîðòè çà òðüîìà îçíàêàìè – ðîñ-
ëèíà: çà âèñîòîþ; êâ³òêà: îñíîâíå çàáàðâëåí-
íÿ âíóòð³øíüîãî áîêó ïåëþñòîê; ïë³ä: ÷àñ 
äîñòèãàííÿ. Ó ðîçðîáëåí³é ìåòîäèö³ âèêî-
ðèñòàíî 42 îçíàêè, ùî õàðàêòåðèçóþòü ñîð-
òè çà ìîðôîëîã³ºþ ðîñëèí (2), ïàãîí³â (3), êî-
ëþ÷îê (1), ëèñòê³â (5), êâ³òîê (10), ïëîä³â (16), 
íàñ³íèí (3) òà ôåíîëîã³ºþ (2). Ç íèõ 24 îçíà-
êè çàâæäè çàëó÷àþòü äî Ìåòîäèê ç åêñïåð-
òèçè íà ÂÎÑ óñ³ìà êðà¿íàìè-÷ëåíàìè UPOV. 
21 îçíàêó ïðî³ëþñòðîâàíî äëÿ òî÷í³øîãî 
àíàë³çó ñòóïåíÿ ¿¿ âèðàçíîñò³. Ñîðòàìè-åòàëî-
íàìè ñëóãóþòü ïåðåâàæíî ñîðòè óêðà¿íñüêî¿ 
ñåëåêö³¿, ÿê³ çàíåñåíî äî Ðåºñòðó ñîðò³â ðîñ-
ëèí Óêðà¿íè, òà ò³, ùî íàðàç³ ïðîõîäÿòü êâà-
ë³ô³êàö³éíó åêñïåðòèçó.

Ðîñëèíè Chaenomeles âèð³çíÿþòüñÿ ñåðåä ³í-
øèõ Malinae íàäçâè÷àéíî øèðîêîþ ïàë³ò-
ðîþ çàáàðâëåííÿ ïåëþñòîê, ùî íàäàº ¿ì íàä-
çâè÷àéíî¿ äåêîðàòèâíîñò³ ³ âîäíî÷àñ ñïðèÿº 
ðîçìåæóâàííþ íå ò³ëüêè äåêîðàòèâíèõ, àëå 
é ïëîäîâèõ ñîðò³â. Ìîíîãðàô ðîäó Chaenomeles 
Êëàâä³ÿ Â³áåð [4] âñòàíîâèëà ï’ÿòü êëàñ³â çà 
çàáàðâëåííÿì ïåëþñòîê: ². Á³ëå (÷èñòî á³ëå, 
êðåìîâî-á³ëå àáî æîâòóâàòå); ²². Á³ëî-Ðîæåâå 
(á³ëî-ðîæåâå áåç æîâòèçíè, á³ëî-ðîæåâå ç ëè-
ìîííèì â³äò³íêîì); ²²². Ðîæåâå («pink to           
rose», ëîñîñåâî-ðîæåâå äî êîðàëîâî-ðîæåâî-
ãî); ²V. Ïî ìà ðàí÷åâå (íàñè÷åíî ïîìàðàí÷åâå, 
ïîìàðàí÷åâå); V. ×åðâîíå (êàðì³íîâå/ÿñêðàâî-
÷åðâîíå, ìàëèíîâî-÷åðâîíå/òåìíî-÷åðâîíå). 

Ó ïîïåðåäí³é â³ò÷èçíÿí³é ìåòîäèö³ çàáàðâ-
ëåííÿ ïåëþñòîê òàêîæ îïèñóºòüñÿ ï’ÿòüìà 
êîäàìè: á³ëå, ðîæåâå, ïîìàðàí÷åâî-÷åðâîíå, 
ÿñêðàâî-÷åðâîíå, ÷åðâîíå. Ó êèòàéñüê³é ìå-
òîäèö³ òàêîæ âñòàíîâëåíî 5 êëàñ³â ç äåùî 
³íøèìè íàçâàìè: á³ëå, áåæåâå, ðîæåâå, ïî-
ìàðàí÷åâî-÷åðâîíå, ÷åðâîíå. Öÿ ïñåâäîÿê³ñ-
íà îçíàêà ñòîñóºòüñÿ ò³ëüêè ìîíîõðîìíèõ 
êâ³òîê, òàê ÿê ó ìåòîäèö³ êâ³òêè ïîä³ëåíî 
ùå çà âàð³þâàííÿì çàáàðâëåííÿ íà îäíîêî-
ë³ðí³, äâîêîë³ðí³ òà òðèêîë³ðí³. 

Ó ºâðîïåéñüê³é ìåòîäèö³ çàáàðâëåííÿ ïå-
ëþñòîê çàêîäîâàíî ð³âíÿìè âèðàçíîñò³ çà 9-áà-
ëîâîþ øêàëîþ: 1 – á³ëå, 3 – ðîæåâå, 5 – ïî-
ìàðàí÷åâå, 7 – ÷åðâîíå, 9 – òåìíî-÷åðâîíå. Àâ-
òîðè ö³º¿ ìåòîäèêè âêàçóþòü òàêîæ ³íøèé 
ñïîñ³á ïîçíà÷åííÿ çàáàðâëåííÿ çà äîïîìîãîþ 
øêàë êîëüîð³â, íàïðèêëàä çà øêàëîþ RHS. 
Ëþäè íå îäíîçíà÷íî ñïðèéìàþòü êîëüîðè, 
îñîáëèâî ¿õí³ â³äò³íêè, ³ ïî ð³çíîìó íàçèâàþòü 
¿õ, òîìó çàñòîñóâàííÿ øêàëè RHS óí³ô³êóâà-
ëî áè ïîçíà÷åííÿ, àëå çàéâà òî÷í³ñòü ó äàíîìó 
âèïàäêó ìàëîäîö³ëüíà ÷åðåç òå, ùî çàáàðâëåí-
íÿ êâ³òîê ìîæå çì³íþâàòè ñâîþ ³íòåíñèâí³ñòü 
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æîâòî-çåëåíèìè, ïîìàðàí÷åâî-æîâòèìè, áðó-
íàòíèìè àáî ³íøèìè (óêàçàòè ÿêèìè) òà ìî-
æóòü ìàòè ïëÿìè íà ïîâåðõí³.

Òàê ÿê ïëîäè âèä³â ³ ã³áðèäíèõ ãðóï ÿïîí-
ñüêî¿ àéâè äóæå ð³çíîìàí³òí³, ìè çàñòîñóâàëè 
ïî äåâ’ÿòü ãðàäàö³é äëÿ ïîçíà÷åííÿ âàð³þâàí-
íÿ îçíàê «ôîðìà ïëîäà» ³ «ìàñà ïëîäà». Ò³ ïëî-
äè, ùî íå âõîäÿòü ó â³ñ³ì óñòàíîâëåíèõ êëàñ³â 
â³äíåñåíî äî çá³ðíîãî êëàñó – ³íø³, äå òðåáà 
âêàçóâàòè, ÿêó ñàìå ôîðìó âîíè ìàþòü. Ó íà-
ø³é êîëåêö³¿ ìàñà ïëîä³â âàð³þº â ìåæàõ 
9–356 ã. ßêùî äëÿ ö³º¿ îçíàêè âñòàíîâèòè 
äåâ’ÿòü êëàñ³â, òî ð³âíîì³ðíèé êðîê çà êëàñàìè 
áóäå íåâèïðàâäàíî çàâåëèêèì. Òîìó ìè çàñòî-
ñóâàëè øêàëó, ó ÿê³é çá³ëüøóâàëè êðîê ó 
êîæíîìó êëàñ³ ïî ì³ð³ çá³ëüøåííÿ ìàñè ïëîä³â. 
Îêð³ì òîãî äëÿ ïîâí³øîãî õàðàêòåðèçóâàííÿ 
ïëîä³â ìè ââåëè íîâ³ îçíàêè, ÿêèõ íåìàº â ïî-
ïåðåäí³õ ìåòîäèêàõ – áóäîâà âåðõ³âêè ïëîäà, 
âåðõ³âêîâå çàãëèáëåííÿ, ³íäåêñ êóëüòóðíîñò³, 
àáî äîìåñòèêàö³¿, ÿêèé âèçíà÷àºòüñÿ ÿê â³ä-
íîøåííÿ ñåðåäíüîãî ä³àìåòðà ïëîäà äî ñåðåä-
íüîãî ä³àìåòðà ñåðäå÷êà, óì³ñò ì’ÿêîò³ òîùî.

Ñïî÷àòêó äî ìåòîäèêè áóëî âêëþ÷åíî ùå 
äåê³ëüêà îçíàê ð³çíèõ îðãàí³â, çîêðåìà, 
îçíàêè áóäîâè ïóïêà, ï³äøê³ðêîâèõ öÿòîê 
òîùî, àëå äëÿ ñïðîùåííÿ ç îñòàòî÷íîãî âàð³-
àíòà ¿õ âèêëþ÷èëè.

Ñòóï³íü ïðîÿâó îçíàê ìàêñèìàëüíî ïðî-
³ëþñòðîâàíî êîëüîðîâèìè çîáðàæåííÿìè, 
ùî ñïðîùóº ¿õíº âèçíà÷åííÿ.

Êîäè ôàç ðîñòó é ðîçâèòêó ðîñëèí, 
â ÿê³ ðåêîìåíäîâàíî ðîáèòè îáñòåæåííÿ
Êîäè Íàçâè ôàç ðîñòó é ðîçâèòêó

1 çèìîâèé ñïîê³é
2 ïîâíå öâ³ò³ííÿ
3 ïîâí³ñòþ ðîçâèíåí³ ëèñòêè
4 çáèðàëüíà ñòèãë³ñòü ïëîä³â

(*) – îçíàêè, ïîçíà÷åí³ ç³ðî÷êîþ, çàâæäè çà-
ëó÷àþòü äî Ìåòîäèê ç åêñïåðòèçè íà ÂÎÑ óñ³ 
êðà¿íè-÷ëåíè UPOV, çà âèíÿòêîì âèïàäê³â, 
êîëè âèÿâëåííÿ ïîïåðåäíüî¿ îçíàêè àáî ðåã³î-
íàëüí³ óìîâè äîâê³ëëÿ öå óíåìîæëèâëþþòü;

(+) – âêàçóº íà òå, ùî äî ö³º¿ îçíàêè íàäàíî 
ïîÿñíåííÿ àáî ³ëþñòðàö³¿ ï³ñëÿ Òàáëèö³ îçíàê;

QL, QN, PQ – òèïè âèÿâëåííÿ îçíàê, â³ä-
ïîâ³äíî ÿê³ñí³, ê³ëüê³ñí³ òà ïñåâäîÿê³ñí³;

MG, MS, VG, VS – ìåòîäè ñïîñòåðåæåííÿ 
çà îçíàêàìè, â³äïîâ³äíî: ðàçîâå âèì³ðþâàí-
íÿ ãðóïè ðîñëèí àáî ÷àñòèí ðîñëèí; âèì³ðþ-
âàííÿ îêðåìèõ, ïîïåðåäíüî âèçíà÷åíèõ ðîñ-
ëèí àáî ÷àñòèí ðîñëèí, íà ÿêèõ ïðîòÿãîì 
âåãåòàö³¿ çä³éñíþþòü óñ³ âèì³ðþâàííÿ ê³ëü-
ê³ñíèõ îçíàê; â³çóàëüíà ðàçîâà îö³íêà ãðóïè 
ðîñëèí; â³çóàëüíà îö³íêà îêðåìèõ, ïîïåðå-
äíüî âèçíà÷åíèõ ðîñëèí àáî ÷àñòèí ðîñëèí.

ð³ê â³ä ðîêó [4]. Ïåëþñòêè ìîæóòü ð³çíèòèñÿ 
ì³æ ñîáîþ â ìåæàõ êâ³òêè òà çàáàðâëåííÿ ñà-
ìî¿ ïåëþñòêè íà ïðîòèëåæíèõ áîêàõ ìîæå 
êîëèâàòèñÿ çà ³íòåíñèâí³ñòþ. Ïðàêòè÷íèì º 
çàñòîñóâàííÿ ëèøå äåê³ëüêîõ êîë³ðíèõ êëàñ³â.

Ó ðîñ³éñüê³é ìåòîäèö³ ê³ëüê³ñòü êëàñ³â 
çá³ëüøåíî äî äåâ’ÿòè. Öå ñòîñóºòüñÿ îñíîâíî-
ãî çàáàðâëåííÿ ïåëþñòîê: á³ëå, êðåìîâå, 
æîâòî-çåëåíå, ïîìàðàí÷åâå, ïîìàðàí÷åâî-
÷åðâîíå, ðîæåâå, ÷åðâîíå, òåìíî-÷åðâîíå, 
³íøå (âêàçàòè ÿêå). Âèêîðèñòàíî äîäàòêîâ³ 
îçíàêè: íàÿâí³ñòü äîäàòêîâîãî çàáàðâëåííÿ 
òà òèï äîäàòêîâîãî çàáàðâëåííÿ: ñìóæêè, 
öÿòêè, îáëÿì³âêà, ³íøå (âêàçàòè ÿêå). Îêð³ì 
òîãî ïðîïîíóºòüñÿ îö³íþâàòè çàáàðâëåííÿ 
áóòîí³â çà 9 êëàñàìè, ÿê³ äåùî ð³çíÿòüñÿ â³ä 
êîë³ðíèõ êëàñ³â çàáàðâëåííÿ ïåëþñòîê: á³ëå, 
êðåìîâå, ïîìàðàí÷åâå, êàðì³íîâå/ÿñêðàâî-
÷åðâîíå (= «àëèé» êîë³ð), ðîæåâå, ÷åðâîíå, 
òåìíî-÷å ðâîíå, ³íøå (âêàçàòè ÿêå).

Ìè ïðîïîíóºìî îö³íþâàòè çàáàðâëåííÿ ïå-
ëþñòîê çà 9 êîë³ðíèìè êëàñàìè äëÿ îáîõ áî-
ê³â – âíóòð³øíüîãî ³ çîâí³øíüîãî, áî âîíè 
ìîæóòü ð³çíèòèñÿ ì³æ ñîáîþ.

Äëÿ ïëîäîâèõ ñîðò³â âàæëèâèìè º îçíàêè 
ñàìå ïëîä³â, ÿê³ ñèëüíî âàð³þþòü. Êèòàéñüêà 
ìåòîäèêà ðîçðàõîâàíà íàñàìïåðåä íà äåêîðà-
òèâí³ ñîðòè, òîìó ïëîäàì ó í³é ïðèä³ëåíî â³ä-
íîñíî íåçíà÷íó óâàãó, òîä³ ÿê ºâðîïåéñüêà, ïî-
ïåðåäíÿ óêðà¿íñüêà òà ðîñ³éñüêà ìåòîäèêè 
ðîçðîáëÿëèñÿ äëÿ ïëîäîâèõ ñîðò³â. Íàéá³ëü-
øó ãðàäàö³þ â öèõ ÷îòèðüîõ ìåòîäèêàõ ìàº 
îïèñ ôîðìè ïëîä³â: ï’ÿòü, ï’ÿòü, ø³ñòü ³ äåâ’ÿòü 
êîä³â â³äïîâ³äíî. Ó êèòàéñüê³é ìåòîäèö³ çà-
áàðâëåííÿ ïëîä³â íå âðàõîâóºòüñÿ. Ïîïåðåäíÿ 
óêðà¿íñüêà ìåòîäèêà âðàõîâóº ÷îòèðè ãðàäàö³¿ 
çàáàðâëåííÿ ïëîä³â (çåëåíî-æîâòå, æîâòî-çåëå-
íå, æîâòå ³ ïîìàðàí÷åâå), òðè çàáàðâëåííÿ 
ì’ÿêîò³ (çåëåíóâàòî-á³ëå, æîâòå, ïîìàðàí÷åâå), 
òðè ìàñè ïëîä³â (ìàëà, ñåðåäíÿ, âåëèêà). ªâðî-
ïåéñüêà ìåòîäèêà ðîçï³çíàº òðè òèïè îñíîâíî-
ãî çàáàðâëåííÿ ñòèãëèõ ïëîä³â (çåëåíå, æîâòó-
âàòî-çåëåíå ³ æîâòå), ÷îòèðè ñòóïåíÿ ïîêðèâ-
íîãî çàáàðâëåííÿ (â³äñóòíº, ñëàáêå, ñåðåäíº ³ 
âèñîêå) òà ø³ñòü âèä³â ïîêðèâíîãî çàáàðâëåííÿ 
(â³äñóòíº, ïîìàðàí÷åâå, ðîæåâå, ÷åðâîíå, çåëå-
íóâàòî-÷åðâîíå ³ çåëåíå). Ôîðìà ïëîä³â áóâàº 
øåñòè êëàñ³â, ùî âèçíà÷àþòüñÿ íà âåðòèêàëü-
íîìó ðîçð³ç³ (êðóãëà, ïëåñêàòà, äîâãàñòà, ÿéöå-
ïîä³áíà, ãðóøîïîä³áíà, íåïðàâèëüíà). Ìàñó 
ïëîä³â çàêîäîâàíî çà 9-áàëîâîþ øêàëîþ ³ç êðî-
êîì ì³æ êîäàìè â 10 ã, â³ä äóæå ìàëî¿ (0–9 ã) 
äî äóæå âåëèêî¿ (> 80 ã). Çà ðîñ³éñüêîþ ìåòî-
äèêîþ ôîðìà ïëîä³â áóâàº ïðèïëþñíóòî-
îêðóãëîþ, îêðóãëîþ, öèë³íäðè÷íîþ, îâàëüíîþ, 
ÿéöåïîä³áíîþ, êîíóñîïîä³áíîþ, âèäîâæåíî-
ãðóøîïîä³áíîþ àáî øèðîêî-ãðóøîïîä³áíîþ. 
Çà çàáàðâëåííÿì ïëîäè áóâàþòü æîâòèìè, 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Òàáëèöÿ îçíàê ñîðò³â ðîäó ÿïîíñüêî¿ àéâè
Íàçâà îçíàêè Ñòóï³íü âèÿâëåííÿ îçíàêè Êîä Ñîðò-åòàëîí

1.
(*)
(+)
ÐQ

Ðîñëèíà: ãàá³òóñ 
VG, 1

ïðÿìèé 1 Â³òàì³ííèé, ¥îëä Êàë³ô, Êàë³ô
íàï³âïðÿìèé 3 Òàìàðà, Öèòðèíîâèé
ðîçëîãèé 5 Í³êîëàé, Í³íà 
ñëàíêèé 7

2.
(*)
(+)
QN

Ðîñëèíà: çà âè ñîòîþ 
MS, 1

äóæå íèçüêà 1
íèçüêà 3 Â³òàì³ííèé, Í³êîëàé, Í³íà
ñåðåäíÿ 5 Ìàêñèì, Ïîìàðàí÷åâèé
âèñîêà 7 ¥îëä Êàë³ô, Òàìàðà, Êàðàâàºâñüêèé
äóæå âèñîêà 9

3.
(*)
ÐQ

Ïàã³í: åï³äåðì³ñ íà 
îäíîð³÷íîìó ïàãîí³ 
VG, 3

ãîëèé 1 ¥îëä Êàë³ô, Òàìàðà
îïóøåíèé 2
øîðñòêî ïîâñòèñòèé 3 Í³êîëàé, Í³íà,

4.
ÐQ

Ïàã³í: åï³äåðì³ñ íà 
äâîð³÷íîìó ïàãîí³ 
VG, 3

ãîëèé 1 ¥îëä Êàë³ô, Òàìàðà

áîðîäàâ÷àñòèé 2
Í³êîëàé, Í³íà

5.
(*)
(+)
QN

Ïàã³í: ê³ëüê³ñòü êîëþ÷îê 
íà îäíîð³÷íîìó ïàãîí³ 
VG, 1

â³äñóòí³ 1 Í³êîëàé, Í³íà, Òàìàðà
ìàëà 3 Â³òàì³ííèé, Ïîìàðàí÷åâèé
ñåðåäíÿ 5
âåëèêà 7 Êàðàâàºâñüêèé

6.
(+)
QL

Êîëþ÷êè: ñïóðîâ³ 
VG, 1

â³äñóòí³ 1 Ìàêñèì
íàÿâí³ 9

¥îëä Êàë³ô, Êàë³ô
7.

(*)
(+)
ÐQ

Ëèñòîê: çà ôîðìîþ 
VG, 3

âóçüêîåë³ïòè÷íèé 1
åë³ïòè÷íèé 2 ¥îëä Êàë³ô, Êàë³ô, Ïîìàðàí÷åâèé
øèðîêîåë³ïòè÷íèé 3
îáåðíåíîÿéöåïîä³áíèé 4 Í³êîëàé, Í³íà, Ïîìàðàí÷åâèé

8.
(*)
(+)
QN

Ëèñòîê: çà äîâæèíîþ 
MS, 3

êîðîòêèé 3 Àìôîðà, Êàðàâàºâñüêèé, Í³íà
ñåðåäí³é 5

Ïîìàðàí÷åâèé, Òàìàðà
äîâãèé 7 Â³òàì³ííèé, ¥îëä Êàë³ô, Öèòðèíîâèé

9.
(*)
(+)
QN

Ëèñòîê: çà øèðèíîþ 
MS, 3

âóçüêèé 3

ñåðåäí³é 5 ¥îëä Êàë³ô, Ìàêñèì, Òàìàðà
øèðîêèé 7 Â³òàì³ííèé, Ïîìàðàí÷åâèé, Öèòðèíîâèé

10.
(+)
QN

Ëèñòîê:  ôîðìà âåðõ³âêè 
MS, 3

çàãîñòðåíà 1 Ïîìàðàí÷åâèé
ãîñòðà 2 Àìôîðà, ¥îëä Êàë³ô, Òàìàðà
òóïà 3 Êàðàâàºâñüêèé, Í³êîëàé, Í³íà

11.
(+)
ÐQ

Ëèñòîê: êðàé ëèñòêîâî¿ 
ïëàñòèíêè 
MS, 3

ãîðîä÷àñòèé 1 Àìôîðà, Êàðàâàºâñüêèé, Í³êîëàé
ãîðîä÷àñòî-ïèëü÷àñòèé 2 Òàìàðà, Öèòðèíîâèé
ïèëü÷àñòèé 3 Âèòàì³ííèé, Ïîìàðàí÷åâèé, Òàìàðà
ïîäâ³éíî ïèëü÷àñòèé 4 Ìàêñ èì
â³é÷àñòèé 5  
ìàéæå ö³ëîêðà¿é 6

12.
(*)
(+)
QN

Êâ³òêà: çà òèïîì (ê³ëüê³ñòü 
ïåëþñòîê) 
MS, 2

ïðîñòà 3 Â³òàì³ííèé, Êàðàâàºâñüêèé, Òàìàðà
íàï³âïîâíà 5 Ïîìàðàí÷åâèé
ïîâíà 7 Rubra Plena

13
(+)
QN

Êâ³òêà: ä³àìåòð
MS, 2

ìàëèé 3
ñåðåäí³é 5 Â³òàì³ííèé, Êàðàâàºâñüêèé
âåëèêèé 7

14.
(+)
QN

Êâ³òêà: ïåëþñòêè çà øèðèíîþ 
MS, 2

âóçüê³ 3
ñåðåäí³ 5
øèðîê³ 7 ¥îëä Êàë³ô, Ìàêñèì, Òàìàðà

15. 
(+)
ÐQ

Êâ³òêà: ôîðìà ïåëþñòîê 
VS, 2

ÿéöåïîä³áíà 1 Í³êîëàé, Í³íà
îêðóãëà 2 Òàìàðà
øèðîêîëîïàòåâà 3
³íøà 4

16.
(*)
(+)
ÐQ

Êâ³òêà:  ðîçòàøóâàííÿ 
ïåëþñòîê â³íî÷êà â ïðîñòîð³ 
VS, 2

â³ëüíî 1

òîðêàþòüñÿ 2 Ìàêñèì, Í³êîëàé, Í³íà
ïåðåêðèâàþòüñÿ 3 ¥îëä Êàë³ô, Êàë³ô, Òàìàðà
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17.
(*)
(+)
ÐQ 

Êâ³òêà: îñíîâíå çàáàðâëåííÿ 
âíóòð³øíüîãî áîêó ïåëþñòîê 
VG, 2

á³ëå 1 ¥îëä Êàë³ô, Êàë³ô
êðåìóâàòå 2
ñâ³òëî-ðîæåâå 3 Ïîìàðàí÷åâèé, Öèòðèíîâèé
òåìíî-ðîæåâå 4 Â³òàì³ííèé
ïîìàðàí÷åâî-÷åðâîíå 5 Êàðàâàºâñüêèé, Í³êîëàé, Í³íà 
÷åðâîíå 6 Òàìàðà
òåìíî-÷åðâîíå 7 Rubra Plena
ð³çíîáàðâíå 8
³íøå (âêàçàòè ÿêå) 9

18.
(+)
QL

 Êâ³òêà: çàáàðâëåííÿ 
çîâí³øíüîãî áîêó ïåëþñòîê 
VG, 2 

á³ëå 1 Nivalis , Ñâÿòêîâèé
êðåìóâàòå 2
ñâ³òëî-ðîæåâå 3 Ïîìàðàí÷åâèé, Öèòðèíîâèé
òåìíî-ðîæåâå 4 Â³òàì³ííèé
ïîìàðàí÷åâî-÷åðâîíå 5 Êàðàâàºâñüêèé, Í³êîëàé, Í³íà 
÷åðâîíå 6 Òàìàðà
òåìíî-÷åðâîíå 7 Rubra Plena
ð³çíîáàðâíå 8 ¥îëä Êàë³ô, Êàë³ô, Ìàêñèì
³íøå (âêàçàòè ÿêå) 9

19.
(+)
QL

Êâ³òêà: õâèëÿñò³ñòü êðàþ 
ïåëþñòîê 
ÌS, 2

â³äñóòíÿ 1 ¥îëä Êàë³ô, Ìàêñèì, Òàìàðà

íàÿâíà 9
20.
(*)
(+)
QL

Êâ³òêà: íàÿâí³ñòü 
íåäîñêîíàëèõ êâ³òîê 
ÌS, 2

â³äñóòí³ 1 ¥îëä Êàë³ô, Ìàêñèì, Òàìàðà
íàÿâí³ ôóíêö³îíàëüíî 
÷îëîâ³÷³ êâ³òêè 2

íàÿâí³ ôóíêö³îíàëüíî 
æ³íî÷³ êâ³òêè 3

21.
(*)
(+)
QN

Êâ³òêà: ê³ëüê³ñòü íåäîñêîíàëèõ 
êâ³òîê
MS, 2

ìàëà 3
ñåðåäíÿ 5
âåëèêà 7
äóæå âåëèêà 9

22.
(*)
(+)
ÐQ

Ïë³ä: ôîðìà 
VS, 4

ïëåñêàòî-êóëÿñòà 1 Â³òàì³ííèé
êóëÿñòà 2 Í³íà, Í³êîëàé
åë³ïñîïîä³áíà 3 ¥îëä Êàë³ô, Öèòðèíîâèé
äîâãàñòà 4 Êàðàâàºâñüêèé
ÿéöåïîä³áíà 5 Ïîìàðàí÷åâèé
îáåðíåíîÿéöåïîä³áíà 6
ãðóøîïîä³áíà 7
îáåðíåíîãðóøîïîä³áíà 8
íåïðàâèëüíà 9

23.
(*)
(+)
QN

Ïë³ä: ìàñà 
ÌS, 4

äóæå ìàëà 1
â³ä äóæå ìàëî¿ äî ìàëî¿ 2
ìàëà 3
â³ä ìàëî¿ äî ñåðåäíüî¿ 4
ñåðåäíÿ 5 Êàðàâàºâñüêèé, Í³íà, Ïîìàðàí÷åâèé
â³ä ñåðåäíüî¿ äî âåëèêî¿ 6 Â³òàì³ííèé, ¥îëä Êàë³ô, Òàìàðà
âåëèêà 7
â³ä âåëèêî¿ äî äóæå 
âåëèêî¿ 8

äóæå âåëèêà 9
24.
(*)
(+)
QL

Ïë³ä: áóäîâà âåðõ³âêè 
VS, 4

÷àøå÷êà âèñèõàº íå 
ñôîðìóâàâøè îá³äêà 1

÷àøå÷êà ðîçðîñëàñÿ 
â ïîì³òíèé îá³äîê 2

íàÿâíèé ïóïîê 3
25.
QN

Ïë³ä: âåðõ³âêà ïóïêà 
MS, 4

ãîñòðà 1 Ïîìàðàí÷åâèé
òóïà 2 Â³òàì³ííèé

26.
(+)
QN

Ïë³ä: âåðõ³âêîâå çàãëèáëåííÿ 
çà øèðèíîþ 
MS, 4

ìàëå 3 Òàìàðà
ñåðåäíº 5 Â³òàì³ííèé
âåëèêå 7 Êàðàâàºâñüêèé

Ïðîäîâæåííÿ Òàáëèö³ îçíàê ñîðò³â ðîäó ÿïîíñüêî¿ àéâè
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27.
(+)
ÐQ

Ïë³ä: õàðàêòåð ïîâåðõí³
VS, 4 

ãëàäåíüêèé 1 ¥îëä Êàë³ô, Òàìàðà
ñëàáêî áóãðèñòèé 2 Í³íà
ñèëüíî áóãðèñòèé 3

28.
(*)
(+)
ÐQ

Ïë³ä: îñíîâíå çàáàðâëåííÿ
VS, 4 

çåëåíå 1 Êàðàâàºâñüêèé
æîâòå 2 Â³òàì³ííèé, Í³íà, Òàìàðà
ïîìàðàí÷åâå 3 Ïîìàðàí÷åâèé

29.
(*)
QL

 Ïë³ä: íàÿâí³ñòü ïîêðèâíîãî 
çàáàðâëåííÿ 
VS, 4

â³äñóòíº 1 Â³òàì³ííèé, ¥îëä Êàë³ô, Òàìàðà

íàÿâíå 9
30.
(*)
ÐQ

Ïë³ä: ïîêðèâíå çàáàðâëåííÿ
VS, 4

÷åðâîíå 1
áðóíàòíå 2
³íøå (âêàçàòè ÿêå) 3

31.
(+)
QN

Ïë³ä: ³íòåíñèâí³ñòü 
ïîêðèâíîãî çàáàðâëåííÿ 
VS, 4

ñëàáêà 3
ñåðåäíÿ 5
ñèëüíà 7

32.
(+)
ÐQ

Ïë³ä: ëèïê³ñòü øê³ðî÷êè 
VS, 4

â³äñóòíÿ 1 Â³òàì³ííèé
ñëàáêà 2 Êàðàâàºâñüêèé, Í³íà 
ñèëüíà 3 ¥îëä Êàë³ô, Òàìàðà

33.
(*)
(+)
QN

Ïë³ä: ëåãê³ñòü â³äðèâó â³ä 
ã³ëî÷êè
VS, 4

äóæå ëåãêå 1 Ìàêñèì
ëåãêå 3 ¥îëä Êàë³ô, Òàìàðà
ñåðåäíº 5 Í³êîëàé, Í³íà
âàæêå 7
äóæå âàæêå 9

34.
(*)
(+)
QN

Ïë³ä: òîâùèíà ì’ÿêóøà
MS, 4

äóæå òîíêà 1
òîíêà 3
ñåðåäíÿ 5 Í³íà, Í³êîëàé
òîâñòà 7 ¥îëä Êàë³ô, Òàìàðà
äóæå òîâñòà 9

35.
(+)
QN

Ïë³ä: ³íäåêñ êóëüòóðíîñò³
MS, 4

äóæå ìàëèé 1
ìàëèé 3
ñåðåäí³é 5 ¥îëä Êàë³ô, Í³íà, Í³êîëàé
âèñîêèé 7 Òàìàðà
äóæå âèñîêèé 9

36.
(+)
QN

Ïë³ä: óì³ñò ì’ÿêóøà
MS, 4

äóæå ìàëèé 1
ìàëèé 3
ñåðåäí³é 5 Â³òàì³ííèé, ¥îëä Êàë³ô, Í³íà
âèñîêèé 7 Í³êîëàé, Òàìàðà
äóæå âèñîêèé 9

37.
(*)
(+)
ÐQ

Ïë³ä: çàáàðâëåííÿ ì’ÿêóøà
VS, 4

çåëåíóâàòå 1 Êàðàâàºâñüêèé
á³ëóâàòå 2 Öèòðèíîâèé
æîâòóâàòå 3 Òàìàðà
ïîìàðàí÷åâå 4 Ïîìàðàí÷åâèé
÷åðâîíóâàòå 5

38.
(*)
(+)
QN

Íàñ³íèíè: ê³ëüê³ñòü 
ÌS, 4

äóæå ìàëà 1
ìàëà 3
ñåðåäíÿ 5 Â³òàì³ííèé, Ïîìàðàí÷åâèé, Òàìàðà
âåëèêà 7 ¥îëä Êàë³ô, Ìàêñèì
äóæå âåëèêà 9

39.
(+)
ÐQ

 Íàñ³íèíà: ôîðìà
VG, 4

ÿéöåïîä³áíà 1 Â³òàì³ííèé, Í³íà, Òàìàðà
êåãëåïîä³áíà 2
êëèíîïîä³áíà 3

40.
(*)
(+)
QN

Íàñ³ííÿ: ìàñà 1000 øò.
ÌS, 3

äóæå ìàëà
ìàëà 3
ñåðåäíÿ 5 Í³êîëàé, Í³íà
âåëèêà 7 ¥îëä Êàë³ô, Êàë³ô  
äóæå âåëèêà 9

41.
(*)
QN

Ðîñëèíà: ÷àñ ïî÷àòêó 
êâ³òóâàííÿ
ÌG, 2

ðàíí³é 3 Í³êîëàé, Í³íà
ñåðåäí³é 5 Ìàêñèì
ï³çí³é 7 Êàë³ô

Ïðîäîâæåííÿ Òàáëèö³ îçíàê ñîðò³â ðîäó ÿïîíñüêî¿ àéâè
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42.
(*)
QN

Ðîñëèíà: ÷àñ äîñòèãàííÿ 
ïëîä³â 
ÌG, 4

äóæå ðàíí³é 1
ðàíí³é 3 Í³íà, Òàìàðà
ñåðåäí³é 5 ¥îëä Êàë³ô
ï³çí³é 7 Êàë³ô
äóæå ï³çí³é 9 Êàðàâàºâñüêèé

Âèì³ðþâàííÿ çä³éñíþþòü íà 10 ðîñëèíàõ 
àáî ÷àñòèíàõ 10 ðîñëèí. Ñòóïåí³ âèÿâëåííÿ 
îçíàê çàêîäîâàíî çà 9-áàëîâîþ øêàëîþ. Ñó-

êóïí³ñòü öèõ êîä³â ñêëàäàº êîäîâó ôîðìóëó 
ñîðòó ³ âèêîðèñòîâóºòüñÿ äëÿ îö³íêè â³äì³í-
íîñò³ ³ ôîðìóâàííÿ ãðóïè ïîä³áíèõ ñîðò³â.

Ïîÿñíåííÿ äî Òàáëèö³ îçíàê ñîðò³â ðîäó ÿïîíñüêî¿ àéâè

Äî 1. Ðîñëèíà: ãàá³òóñ.

1 – ïðÿìèé 2 – íàï³âïðÿìèé 3 – ðîçëîãèé 4 – ñëàíêèé

Äî 2. Ðîñëèíà: çà âèñîòîþ, ì.
Äóæå íèçüêà – < 0,5; íèçüêà – 0,5–1,0; ñå-

ðåäíÿ – 1,1–1,5; âèñîêà – 1,6–2,0, äóæå âèñî-
êà – ≥ 2,1.

Äî 5. Ïàã³í: ê³ëüê³ñòü êîëþ÷îê íà îäíîð³÷-
íîìó ïàãîí³, øò.

Îáðàõîâóþòü ó ñòàí³ çèìîâîãî ñïîêîþ ðîñ-
ëèíè íà âåðõí³é ÷àñòèí³ ïàãîíà çàâäîâæêè 
10 ñì, âèêëþ÷àþ÷è âåðõ³âêîâó ÷àñòèíó çà-
âäîâæêè 5 ñì. 

Â³äñóòí³; ìàëà ê³ëüê³ñòü – 1; ñåðåäíÿ – 
2–3; âåëèêà – ≥ 4. 3 – ìàëà 7 – âåëèêà

Äî 6. Êîëþ÷êè: ñïóðîâ³.

9 – íàÿâí³

Äî 7. Ëèñòîê: çà ôîðìîþ.
Âèçíà÷àþòü íà ÷åðãîâèõ ëèñòêàõ ó ñå-

ðåäí³é ÷àñòèí³ äîâãèõ îäíîð³÷íèõ ïàãîí³â 
(íà êîðîòêèõ ïàãîíàõ ëèñòêè ç³áðàí³ â 
ïó÷êè).

Ïðîäîâæåííÿ Òàáëèö³ îçíàê ñîðò³â ðîäó ÿïîíñüêî¿ àéâè
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1 – âóçüêîåë³ïòè÷íèé 2 – åë³ïòè÷íèé 3 – øèðîêîåë³ïòè÷íèé 4 – îáåðíåíîÿéöåïîä³áíèé

Äî 8. Ëèñòîê: çà äîâæèíîþ, ñì.
Âèì³ðþþòü ó ñåðåäí³é ÷àñòèí³ îäíîð³÷íîãî 

äîâãîãî ïàãîíà. Äîâæèíó âèì³ðþþòü â³ä âåð-
õ³âêè äî îñíîâè ëèñòêà ðàçîì ³ç ÷å ðåøêîì.

Êîðîòêèé – < 5, ñåðåäí³é – 5–8, äîâãèé –              
> 8.

Äî 9. Ëèñòîê: çà øèðèíîþ, ñì.
Âèì³ðþþòü ó ñåðåäí³é ÷àñòèí³ îäíîð³÷íîãî 

äîâãîãî ïàãîíà. Øèðèíó âèì³ðþþòü ó íàé-
øèðø³é ÷àñòèí³ ëèñòêà.

Âóçüêèé – < 1,5; ñåðåäí³é – 1,5–2,5; øèðî-
êèé – > 2,5.

Äî 10. Ëèñòîê: ôîðìà âåðõ³âêè.

1 – çàãîñòðåíà 2 – ãîñòðà 3 – òóïà

Äî 11. Ëèñòîê: êðàé ëèñòêîâî¿ ïëàñòèíêè.

1 – ãîðîä÷àñòèé 2 – ãîðîä÷àñòî-
ïèëü÷àñòèé

3 – ïèëü÷àñòèé 4 – ïîäâ³éíî 
ïèëü÷àñòèé

5 – â³é÷àñòèé

Äî 12. Êâ³òêà: çà òèïîì (ê³ëüê³ñòü ïåëþñ-
òîê), øò.

Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîçêðè-
ëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó ïðîñòîð³ 

íàáëèæåíèì äî ãîðèçîíòàëüíîãî, à ÷àñòèíà ïè-
ëÿê³â âçàãàë³ ùå íå ðîçòð³ñêàëàñÿ. Ó ìàõðîâèõ 
êâ³òêàõ íåäîðîçâèíåí³ ïåëþñòêè íå ðàõóþòü.

Ïðîñòà – 5, íàï³âïîâíà – 6–10, ïîâíà – > 10.
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1 – ïðîñòà 2 – íàï³âïîâíà 3 – ïîâíà

Äî 13. Êâ³òêà: ä³àìåòð, ñì.
Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-

êðèëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó ïðîñ-
òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, à ÷àñ-
òèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêàëàñÿ.

Ìàëà – < 3,5, ñåðåäíÿ – 3,5–4,5, âåëèêà – 
> 4,5.

Äî 14. Êâ³òêà: ïåëþñòêè çà øèðèíîþ, ñì.
Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-

êðèëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó ïðîñ-
òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, à 
÷àñòèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêà-
ëàñÿ.

Âóçüê³ – < 1; ñåðåäí³ – 1–2; øèðîê³ – > 5.

                                         3 – âóçüê³                           5 – ñåðåäí³                                    7 – øèðîê³

Äî 15. Êâ³òêà: ôîðìà ïåëþñòîê.
Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-

êðèëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó ïðîñ-

òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, à 
÷àñòèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêà-
ëàñÿ.

1 – ÿéöåïîä³áíà 2 – îêðóãëà 3 – øèðîêîëîïàòåâà
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Äî 16. Êâ³òêà: ðîçòàøóâàííÿ ïåëþñòîê 
â³íî÷êà â ïðîñòîð³.

Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-
êðèëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó ïðîñ-

òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, à 
÷àñòèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêà-
ëàñÿ.

1 – â³ëüíî 2 – òîðêàþòüñÿ 3 – ïåðåêðèâàþòüñÿ

Äî 17. Êâ³òêà: îñíîâíå çàáàðâëåííÿ âíóò-
ð³øíüîãî áîêó ïåëþñòîê.

Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-
êðè ëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó 

ïðîñ òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, 
à ÷àñòèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêà-
ëàñÿ.
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1 – á³ëå 2 – êðåìóâàòå 3 – ñâ³òëî-ðîæåâå 4 – òåìíî-ðîæåâå

5 – ïîìàðàí÷åâî-÷åðâîíå 6 – ÷åðâîíå  7 – òåìíî-÷åðâîíå 8 – ð³çíîáàðâíå

Äî 18. Êâ³òêà: çàáàðâëåííÿ çîâí³øíüîãî 
áîêó ïåëþñòîê.

Âèì³ðþºòüñÿ, êîëè êâ³òêà ïîâí³ñòþ ðîç-
êðèëàñÿ, ç ðîçòàøóâàííÿì ïåëþñòîê ó 

ïðîñ òîð³ íàáëèæåíèì äî ãîðèçîíòàëüíîãî, 
à ÷àñòèíà ïèëÿê³â âçàãàë³ ùå íå ðîçòð³ñêà-
ëàñÿ.

1 – á³ëå 5 – ïîìàðàí÷åâî-÷åðâîíå 6 – ÷åðâîíå  8 – ð³çíîáàðâíå
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Äî 19. Êâ³òêà: õâèëÿñò³ñòü êðàþ ïåëþñòîê.

1 – â³äñóòíÿ

9 – íàÿâíà

Äî 20. Êâ³òêà: íàÿâí³ñòü êâ³òîê ïåâíîãî 
ôóíêö³îíàëüíîãî ïðèçíà÷åííÿ.

Ôóíêö³îíàëüíî ÷îëîâ³÷³ êâ³òêè (ç íåäî-
ðîçâèíåíèìè ìàòî÷êàìè òà íàñ³ííèìè êà-

ìåðàìè) ìîæíà âèð³çíèòè, ÿê ïðàâèëî, çà 
÷àøîïîä³áíîþ ôîðìîþ ÷àøå÷êè, òîä³ ÿê 
äâîñòàòåâ³ êâ³òêè ìàþòü âèäîâæåíó ÷à-
øå÷êó.

1 – ò³ëüêè ãåðìàôðîäèòí³ 
êâ³òêè 

2 – íàÿâí³ òàêîæ 
ôóíêö³îíàëüíî ÷îëîâ³÷³ êâ³òêè

3 – íàÿâí³ òàêîæ 
ôóíêö³îíàëüíî æ³íî÷³ êâ³òêè

Äî 21. Êâ³òêà: ê³ëüê³ñòü íåäîñêîíàëèõ êâ³-
òîê, %.

Îáðàõîâóþòü íå ìåíøå 10 êâ³òîê ç êîæíî¿ 
ðîñëèíè. 

Ìàëà – ≤ 25%, ñåðåäíÿ – 26–50%; âåëèêà – 
51–75%; äóæå âåëèêà – >75%.

Äî 22. Ïë³ä: ôîðìà.
Îïèñóþòü, ðîçì³ñòèâøè ïë³ä ïëîäîí³æ-

êîþ äîãîðè.
1 – ïëåñêàòî-êóëÿñòà (â³äíîøåííÿ 
âèñîòè äî ä³àìåòðà 1 : 1,2–1,5)

2 – êóëÿñòà (ìàº ôîðìó çà îáðèñàìè 
íàáëèæåíó äî êóë³; â³äíîøåííÿ 
âèñîòè äî ä³àìåòðà 1 : 1, 1 : 0,9 àáî 
0,9 : 1)
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3 – åë³ïñîïîä³áíà (ìàº ôîðìó çà 
îáðèñàìè íàáëèæåíó äî åë³ïñî¿äà; 
â³äíîøåííÿ âèñîòè äî ä³àìåòðà 
1,2–1,5 : 1)

4 – äîâãàñòà (â³äíîøåííÿ âèñîòè äî 
ä³àìåòðà 1,6–2,5 : 1)

5 – ÿéöåïîä³áíà (ìàº ôîðìó 
íàáëèæåíó äî êóðÿ÷îãî ÿéöÿ, äå 
íèæíÿ ÷àñòèíà øèðøà çà âåðõíþ; 
ì³ñöå ïëîäîí³æêè íà âåðõ³âö³ ïëîäà)

6 – îáåðíåíîÿéöåïîä³áíà (ìàº ôîðìó 
íàáëèæåíó äî êóðÿ÷îãî ÿéöÿ, äå 
âåðõíÿ ÷àñòèíà øèðøà çà íèæíþ; 
ì³ñöå ïëîäîí³æêè íà âåðõ³âö³ ïëîäà)

7 – ãðóøîïîä³áíà 

8 – îáåðíåíîãðóøîïîä³áíà

9 – ³íøà (âêàçàòè ÿêà, íàïðèêëàä – 
êîí³÷íà, äçè´îïîä³áíà, êðóêíåêîâà 
òîùî)

Äî 23. Ïë³ä: ìàñà, ã.
Äóæå ìàëà – < 16; â³ä äóæå ìàëî¿ äî ìàëî¿ – 

16–25; ìàëà – 26–40; â³ä ìàëî¿ äî ñåðåäíüî¿ – 
41–60; ñåðåäíÿ – 61–90; â³ä ñåðåäíüî¿ äî âåëè-

êî¿ – 91–130; âåëèêà – 131–190; â³ä âåëèêî¿ äî 
äóæå âåëèêî¿ – 191–270; äóæå âåëèêà – 
> 270.

Äî 24. Ïë³ä: áóäîâà âåðõ³âêè.

1 – ÷àøå÷êà âèñèõàº íå ñôîðìóâàâøè 
îá³äêà

2 – ÷àøå÷êà ðîçðîñëàñÿ 
â ïîì³òíèé îá³äîê

3 – íàÿâíèé ïóïîê
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Äî 26. Ïë³ä: âåðõ³âêîâå çàãëèáëåííÿ çà øè-
ðèíîþ, ìì.

Ìàëå – < 6; ñåðåäíº – 6–10; âåëèêå – > 10.

Äî 27. Ïë³ä: õàðàêòåð ïîâåðõí³.

1 – ãëàäåíüêà 2 – ñëàáêî áóãðèñòà 3 – ñèëüíî áóãðèñòà

Äî 28. Ïë³ä: îñíîâíå çàáàðâëåííÿ.

1 – çåëåíå 2 – æîâòå 3 – ïîìàðàí÷åâå

Äî 31. Ïë³ä: ³íòåíñèâí³ñòü ïîêðèâíîãî çà-
áàðâëåííÿ.

3 – ñëàáêà 5 – ñåðåäíÿ    7 – ñèëüíà

Äî 32. Ïë³ä: ëèïê³ñòü øê³ðî÷êè.
Çà â³äñóòíîñò³ êóòèêóëè (âîñêîâîãî øàðó) 

øê³ðî÷êà ñòèãëîãî ïëîäó ñóõà; ñòóï³íü 
ðîçâèòêó êóòèêóëè âïëèâàº íà ëèïê³ñòü 
øê³ðî÷êè, ùî êîëèâàºòüñÿ â³ä ñëàáêî¿ äî 
ñèëüíî¿. 

Äî 33. Ïë³ä: ëåãê³ñòü â³äðèâó â³ä ã³ëî÷êè.
Äóæå ëåãêå – íàñò³ëüêè, ùî ñòèãë³ ïëîäè 

ñàì³ îáïàäàþòü; ëåãêå – ëåãêî îáðèâàþòüñÿ; 
ñåðåäíº – îáðèâàþòüñÿ ç ñåðåäí³ì çóñèëëÿì; 
âàæêå – âàæêî îáðèâàþòüñÿ; äóæå âàæêå – 
ïðàêòè÷íî íå ìîæíà â³ä³ðâàòè íå  ïîøêîäèâ-
øè ã³ëêó.

Äî 34. Ïë³ä: òîâùèíà ì’ÿêóøà, ìì.
Òîâùèíó ì’ÿêóøà âèì³ðþþòü íà ïîïåðå÷-

íèõ ïåðåð³çàõ 50 ïëîä³â (ïî 5 òèïîâèõ ç êîæ-

íî¿ ðîñëèíè), ÿê çìåíøåíó âäâ³÷³ ð³çíèöþ 
ì³æ ä³àìåòðîì ïëîäà ³ ä³àìåòðîì ñåðäå÷êà 
(íàñ³ííèõ êàìåð) çà ðåçóëüòàòàìè äâîõ âè-
ì³ðþâàíü ó âçàºìîïåðïåíäèêóëÿðíèõ íà-
ïðÿìêàõ êîæíîãî ïëîäó.

Äóæå òîíêà – < 8; òîíêà – 8–10; ñå ðåäíÿ – 
11–13; òîâñòà  – 14 –16; äóæå òîâñòà – > 16.

Äî 35. Ïë³ä: ³íäåêñ êóëüòóðíîñò³
Âèçíà÷àþòü ÿê â³äíîøåííÿ ñåðåäíüîãî ä³à-

ìåòðà ïëîäà äî ñåðåäíüîãî ä³àìåòðà ñåðäå÷êà 
(íàñ³ííèõ êàìåð) çà ðåçóëüòàòàìè äâîõ âè-
ì³ðþâàíü ó âçàºìîïåðïåíäèêóëÿðíèõ íà-
ïðÿìêàõ 50 ïëîä³â (ïî 5 òèïîâèõ ç êîæíî¿ 
ðîñëèíè).

Äóæå ìàëèé – < 1,6; ìàëèé – 1,6–1,8; ñå-
ðåäí³é – 1,9–2,1; âåëèêèé – 2,2–2,4; äóæå 
âåëèêèé – > 2,4.
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Äî 40. Íàñ³ííÿ: ìàñà 1000 øò., ã.
Çâàæóþòü ïîâ³òðÿíî-ñóõå íàñ³ííÿ.
Äóæå ìàëà – < 20, ìàëà – 21–30, ñåðåäíÿ – 

31–40, âåëèêà – 41–50, äóæå âåëèêà – > 50.

Âèñíîâêè
Ìåòîäèêó ðîçðîáëåíî íà îñíîâ³ äîñë³äæåíü 

âíóòð³øíüîðîäîâîãî ð³çíîìàí³òòÿ Chaenome-
les, äîñòàòíüî ïîâíî ïðåäñòàâëåíîãî â ðîáî-
÷³é êîëåêö³¿ ñåëåêö³îíåðà ö³º¿ êóëüòóðè. 
Âîíà ì³ñòèòü 42 îçíàêè, ùî õàðàêòåðèçóþòü 
ñîðòè çà ìîðôîëîã³ºþ ðîñëèí, ïàãîí³â, êîëþ-
÷îê, ëèñòê³â, êâ³òîê, ïëîä³â, íàñ³íèí òà ôå-
íîëîã³ºþ ³ ìîæå áóòè âèêîðèñòàíà ï³ä ÷àñ 
åêñïåðòèçè íà ÂÎÑ.

Âèêîðèñòàíà ë³òåðàòóðà
1. Weber C. The genus Chaenomeles (Rosaceae). J. Arnold. Arbor. 

1964. Vol. 45, No. 2. P. 161–205.

1 – äóæå ìàëèé 3 – ìàëèé 5 – ñåðåäí³é 7 – âåëèêèé 9 – äóæå âåëèêèé

Äî 36. Ïë³ä: óì³ñò ì’ÿêóøà, %.

Äî 37. Ïë³ä: çàáàðâëåííÿ ì’ÿêóøà.

1 – çåëåíóâàòå 2 – á³ëóâàòå 3 – æîâòóâàòå 4 – ïîìàðàí÷åâå 5 – ÷åðâîíóâàòå

Äî 38. Íàñ³íèíè: ê³ëüê³ñòü, øò.
Äóæå ìàëà – < 21; ìàëà – 21–50; ñåðåäíÿ – 

51–80; âåëèêà – 81–110; äóæå âåëèêà – > 110.

Äî 39. Íàñ³íèíà: ôîðìà.

1 – ÿéöåïîä³áíà 2 – êåãëåïîä³áíà 3 – êëèíîïîä³áíà

2. Weber C. The genus Chaenomeles (Rosaceae). J. Arnold. Arbor. 
1964. No. 3. P. 302–345.

3. Ìåæåíñüêèé Â. Ì. Äî ïèòàííÿ âïîðÿäêóâàííÿ óêðà¿íñüêèõ 
íàçâ ðîñëèí äåÿêèõ òàêñîí³â ï³äòðèáè Malinae Reveal. 
(ïîâ³äîìëåííÿ 6). Plant Var. Stud. Prot. 2016. ¹ 1. Ñ. 5–11. 
doi: 10.21498/2518-1017.1(30).2016.61699

4. Weber C. Cultivars in the genus Chaenomeles. Arnoldia. 1963. 
Vol. 23, No. 3. P. 17–75.

5. Àíäðþùåíêî À. Â., Êðèâèöüêèé Ê. Ì., Êëèìåíêî Ñ. Â. Ìåòîäè-
êà ïðî âåäåííÿ åêñïåðòèçè ñîðò³â õåíîìåëåñó ÿïîíñüêî¿ 
(Chae no meles japonica (Thunb.) Lindl.) íà â³äì³íí³ñòü, îäíî-
ð³äí³ñòü ³ ñòàá³ëüí³ñòü. Ìåòîäèêà ïðîâåäåííÿ åêñïåðòèçè 
ñîðò³â ðîñëèí íà â³äì³íí³ñòü, îäíîð³äí³ñòü òà ñòàá³ëüí³ñòü 
(ÂÎÑ-òåñò). Äåêîðàòèâí³ / çà ðåä. Ñ. Î. Òêà÷èê. Â³ííèöÿ : 
Í³ëàí-ËÒÄ, 2016. Ñ. 995–1005.

6. Êëèìåíêî Ñ. Â., Ìåæåíñüêèé Â. Ì. Ïîõîäæåííÿ ñîðò³â õåíî-
ìåëåñà (Chaenomeles Lindl.) óêðà¿íñüêî¿ ñåëåêö³¿. ²íòðîäóê-
ö³ÿ ðîñëèí. 2013. ¹ 4. Ñ. 25–30.

7. Ìåæåíñüêèé Â. Ì. Äî ïèòàííÿ âïîðÿäêóâàííÿ óêðà¿íñüêèõ 
íàçâ ðîñëèí. Ïîâ³äîìëåííÿ 5. Íàçâè çåðíÿòêîâèõ êóëüòóð. 
Plant Var. Stud. Prot. 2015. ¹ 3–4. Ñ. 4–11. doi: 10.21498/2518-
1017.3-4(28-29).2015.58405

Äóæå ìàëèé – < 83; ìàëèé – 83–87; ñå-
ðåäí³é – 88–92; âèñîêèé – 93–97; äóæå âè-
ñîêèé – > 97.
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8. Ìåæåíñüêèé Â. Ì. Åâîëþö³éí³ çì³íè ïðè ñåëåêö³éíîìó ïî-
êðàùåíí³ õåíîìåëåñó ÿê ïëîäîâî¿ êóëüòóðè. Àâòîõòîíí³ òà 
³íòðîäóêîâàí³ ðîñëèíè. 2009. Âèï. 5. Ñ. 126–132. 

9. Mezhenskij, V. N. (1996). Variability of fruit quality charac-
ters in collections and selection of genotypes for breed-
ingChaenomeles as a fruit crop. In Problems of fruit plant breed-
ing (pp. 473–480). Jelgava: N.p.

10. Ìåæåíñüêèé Â. Ì. Ñêëàä ³ âèêîðèñòàííÿ êîëåêö³¿ íåòðàäè-
ö³éíèõ ïëîäîâèõ êóëüòóð. 1. Õåíîìåëåñ (Ñhaenomeles Lindl.). 
Ãåíåòè÷í³ ðåñóðñè ðîñëèí. 2004. ¹ 1. Ñ. 123–127.

11. Ìåæåíñêèé Â. Í. Øêàëû äëÿ îöåíêè êà÷åñòâà ïëîäîâ õåíîìå-
ëåñà. Ñîñòîÿíèå è ïåðñïåêòèâû ðàçâèòèÿ ðåäêèõ ñàäîâûõ 
êóëüòóð â ÑÑÑÐ. Ìè÷óðèíñê, 1989. Âûï. 53. Ñ. 117–119.

12. Äîëìàòîâ Å. À. Õåíîìåëåñ. Ïðîãðàììà è ìåòîäèêà ñîðòî-
èçó÷åíèÿ ïëîäîâûõ, ÿãîäíûõ è îðåõîïëîäíûõ êóëüòóð / ïîä 
ðåä. Å. Í Ñåäîâà, Ò. Ï. Îãîëüöîâîé. Îðåë : ÂÍÈÈÑÏÊ, 1999. 
Ñ. 473–480.

13. Rumpunen K., Kviklys D., Kauppinen S. et al. Breeding strate-
gies for the fruit crop Japanese Quince (Chaenomeles japoni-
ca). Japanese Quince: Potential Fruit Crop for Northern Europe 
/ K. Rumpunnen (Ed.). Alnarp : Swedish Univ. Agr. Sci., 2003. 
P. 59–80.

14. Zang D., Ma Y., Du S., Sun J. Development of guideline for the 
conduct of test for distinctness, uniformity and stability of 
Chaenomeles new varieties. Sci. Silvae Sin. 2011. Vol. 47, No. 6. 
P. 64–69. doi: 10.11707/j.1001-7488.20110610

15. Ñîðîêîïóäîâ Â. Í., Êóêëèíà À. Ã. Õåíîìåëåñ (Chaenomeles 
Lindl.): ìåòîäèêà ïðîâåäåíèÿ èñï ûòàíèé íà îòëè÷èìîñòü, 
îäíîðîäíîñòü è ñòàáèëüíîñòü. Ñåëåêöèÿ, ñåìåíîâîäñòâî è 
ãåíåòèêà. 2015. ¹ 4. Ñ. 33–37. doi: 10.21685/2307-9150-
2016-2-1
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Öåëü. Ðàçðàáîòàòü ìåòîäèêó ïðîâåäåíèÿ èñïûòàíèé 

ñîðòîâ Chaenomeles Lindl. íà îòëè÷èìîñòü, îäíîðîäíîñòü 
è ñòàáèëüíîñòü. Ðåçóëüòàòû. Âèäû ðîäà Chaenomeles öå-
íÿòñÿ êàê äåêîðàòèâíûå, ïëîäîâûå è ëåêàðñòâåííûå ðàñ-
òåíèÿ. Áàçà äàííûõ PLUTO âêëþ÷àåò äåêîðàòèâíûå è ïëî-
äîâûå ñîðòà õåíîìåëåñà, çàðåãèñòðèðîâàííûå â Åâðîïåé-
ñêîì Ñîþçå, Êèòàå, Ëàòâèè, Íèäåðëàíäàõ, Ïîëüøå, Ðîññèè, 
Óêðàèíå è ßïîíèè . Ïðîòîêîëû CPVO èëè ìåòîäèêè UPOV 
äëÿ Chaenomeles íå ðàçðàáîòàíû, íî â 2003–2016 ãã. â Åâ-
ðîïåéñêîì Ñîþçå, Êèòàå, Ðîññèè è Óêðàèíå îïóáëèêîâàëè 

÷åòûðå íàöèîíàëüíûõ ìåòîäèêè ïðîâåäåíèÿ èñïûòàíèé 
ñîðòîâ õåíîìåëåñà íà ÎÎÑ (îòëè÷èìîñòü, îäíîðîäíîñòü è 
ñòàáèëüíîñòü). Êàæäàÿ èç íèõ ó÷èòûâàåò, ñîîòâåòñòâåííî, 
46, 31, 51 è 31 ïðèçíàêîâ. Óïîìÿíóòûå ìåòîäèêè ðàçëè÷à-
þòñÿ â âûáîðå ïðèçíàêîâ îáÿçàòåëüíûõ äëÿ íàáëþäåíèÿ 
è â ãðóïïèðîâàíèè ñîðòîâ. Ïðèçíàêè, õàðàêòåðíûå äëÿ 
öâåòêîâ è ïëîäîâ ÿâëÿþòñÿ îñíîâíûìè äëÿ ðàçëè÷åíèÿ 
ñîðòîâ õåíîìåëåñà, ÷åìó ñïîñîáñòâóåò ñèëüíàÿ èçìåí÷è-
âîñòü çà îêðàñêîé ëåïåñòêîâ è ïëîäîâ, ôîðìîé è ìàññîé 
ïëîäîâ è ò.ä. Ñóùå ñòâóþùèå ìåòîäèêè ñóùåñòâåííî ðàç-
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Purpose. To develop guidelines for the conduct of tests 
for distinctness, uniformity and stability of Chaenomeles cul-
tivars. Results. Species of the genus Chaenomeles are valued 
as ornamental, fruit and medicinal plants. Plant Variety Data-
base (PLUTO) includes ornamental and fruit Japanese quince 
varieties registered in the European Union, China, Latvia, 
the Netherlands, Poland, Russia, Ukraine and Japan. Neither 
CPVO protocols nor UPOV guidelines have been developed for 
Chaenomeles, but in the European Union, China, Russia and 
Ukraine the four national guidelines for the DUS-testing 
of Japanese quince varieties were published in 2003–2016. 
Each of them takes into account, respectively, 46, 31, 51, and 
31 traits. They differ in the selection of characteristics which 
should always be examined for DUS and for grouping of varie-
ties. Both flower and fruit characteristics are the main for 

ëè÷àþòñÿ â îïèñàíèè ýòèõ è äðóãèõ ïðèçíàêîâ. Íà îñíî-
âå èçó÷åíèÿ ñîçäàííîé ñîðòîâîé è âèäîâîé êîëëåêöèè 
Chaenomeles è ñîáñòâåííîãî ñåëåêöèîííîãî îïûòà ïðåä-
ëîæåíû íåñêîëüêî èíûå ïîäõîäû ê íàïîëíåíèþ è ñîâåð-
øåíñòâîâàíèþ ìåòîäèêè íà ÎÎÑ. Âûâîäû. Íîâàÿ ìåòîäè-
êà ñîäåðæèò 42 ïðèçíàêà, êîòîðûå õàðàêòåðèçóþò ìîðôî-

ëîãèþ ðàñòåíèé, ïîáåãîâ, êîëþ÷åê, ëèñòüåâ, öâåòêîâ, ïëî-
äîâ, ñåìÿí è ôåíîëîãèþ è ìîæåò áûòü èñïîëüçîâàíà äëÿ 
ïðîâåäåíèÿ èñïûòàíèé âñåõ ñîðòîâ Chaenomeles íà ÎÎÑ. 

Êëþ÷åâûå ñëîâà: õåíîìåëåñ; Chaenomeles; ïðèçíàêè; 
öâåòêè; ïëîäû; èñïûòàíèå ñîðòîâ íà ÎÎÑ; ìåòîäèêà 
UPOV; ïðîòîêîë CPVO.
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distinguishing Japanese quince varieties, which is facilitated 
by strong variability in the coloration of petals and fruits, the 
fruit shape and fruit weight, etc. Existing guidelines vary 
considerably in the description of these and other characte-
ristics. Several different approaches to filling and improving 
the guidelines have been proposed according to the basis 
of Chaenomeles cultivars and species collection study and 
own breeding experience. Conclusions. The new guidelines 
contain 42 appropriate characteristics of plant morphology, 
shoots, thorns, leaves, flowers, fruits, seeds as well as pheno-
logy and can be used for the conduct of tests for distinctness, 
uniformity and stability of all Chaenomeles cultivars.

Keywords: Japanese quinces; Chaenomeles; characteris-
tics; flower; fruit; testing of varieties on the OS; UPOV met-
hod; CPVO protocol.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Âñòóï
Â Óêðà¿í³ íà ôîí³ âèñîêî¿ çàö³êàâëåíîñò³ 

ó âèðîáíèöòâ³ á³îïàëèâà ³ç åíåðãåòè÷íèõ 
êóëüòóð, ðîçøèðåííÿ ïëîù äëÿ ¿õíüîãî âè-
ðîùóâàííÿ, âèîêðåìëþºòüñÿ ïðîáëåìà çà-
áåçïå÷åííÿ àãðàð³¿â ÿê³ñíèì íàñ³ííºâèì ìà-
òåð³àëîì. 

Â³äñóòí³ñòü â íàø³é êðà¿í³ íàëàãîäæåíîãî 
íàñ³ííèöòâà åíåð´åòè÷íèõ êóëüòóð, ó òîìó 
÷èñë³ ïðîñà ïðóòîïîä³áíîãî, éîãî íèçüêà íà-
ñ³ííºâà ïðîäóêòèâí³ñòü é ñõîæ³ñòü òà âèñîêà 
âàðò³ñòü çìóøóþòü ïîñòàâèòè öå ïèòàííÿ íà 
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Âèõ³äíèé ìàòåð³àë ïðîñà ïðóòîïîä³áíîãî
(Panicum virgatum L.) 
çà êîìïëåêñîì ãîñïîäàðñüêî-ö³ííèõ îçíàê 
â óìîâàõ Öåíòðàëüíîãî Ë³ñîñòåïó Óêðà¿íè
Ì. ². Êóëèê1*, Ä. Á. Ðàõìåòîâ2, ². ². Ðîæêî1, Í. Î. Ñèïëèâà3
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Ìåòà. Âèâ÷èòè ñîðòîçðàçêè ïðîñà ïðóòîïîä³áíîãî (‘Çîðÿíå’, ‘Ìîðîçêî’, ‘Ë³í³ÿ 1307’ òà ‘Cave-in-Rock’) çà ãîñïîäàð-
ñüêî-ö³ííèìè îçíàêàìè òà âèîêðåìèòè ç-ïîì³æ íèõ íàéóðîæàéí³ø³, ùî ìàþòü âèñîêèé âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ó 
âçàºìîçâ’ÿçêó ç ïîãîäíèìè óìîâàìè âåãåòàö³éíîãî ïåð³îäó çà ÃÒÊ (ã³äðîòåðì³÷íèì êîåô³ö³ºíòîì). Ìåòîäè. Ìåòîäèêà 
íàóêîâèõ äîñë³äæåíü â àãðîíîì³¿; ëàáîðàòîðíî-ïîëüîâèé – âèçíà÷åííÿ ê³ëüê³ñíèõ ïîêàçíèê³â âåãåòàòèâíî¿ òà ãå-
íåðàòèâíî¿ ÷àñòèíè ðîñëèí ³ ìàñè 1000 íàñ³íèí; ê³ëüê³ñíî-âàãîâèé – äëÿ âñòàíîâëåííÿ âðîæàéíîñò³ òà âèõîäó êîí-
äèö³éíîãî íàñ³ííÿ; ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü âèêîíóâàëè çà äîïîìîãîþ âàð³àö³éíî¿ ñòàòèñòèêè 
òà äèñïåðñ³éíîãî àíàë³çó. Ðåçóëüòàòè. Íàéâèù³ ê³ëüê³ñí³ ïîêàçíèêè âåãåòàòèâíî¿ (âèñîòà ðîñëèí, ê³ëüê³ñòü ñòåáåë ³ 
ëèñòê³â, äîâæèíà ïðàïîðöåâîãî ëèñòêà) òà ãåíåðàòèâíî¿ ÷àñòèíè ðîñëèí (äîâæèíà ³ øèðèíà âîëîò³, ê³ëüê³ñòü ã³ëî÷îê 
1-ãî ïîðÿäêó, ê³ëüê³ñòü âîëîòåé, âàãà íàñ³ííÿ ç âîëîò³) ñôîðìóâàëè ñîðòîçðàçêè ‘Çîðÿíå’ òà ‘Ë³í³ÿ 1307’ íåçàëåæíî â³ä 
óìîâ âèðîùóâàííÿ. Çà ðåçóëüòàòàìè äîñë³äæåíü âèçíà÷åíî âïëèâ á³îìåòðè÷íèõ (ê³ëüê³ñíèõ) ïîêàçíèê³â ãåíåðàòèâíî¿ 
÷àñòèíè ðîñëèí ó ò³ñí³é âçàºìîä³¿ ç ïîãîäíèìè óìîâàìè çà ÃÒÊ çà âåãåòàö³éíèé ïåð³îä íà íàñ³ííºâó ïðîäóêòèâí³ñòü, 
ùî îáóìîâëþþòü çàãàëüíèé âðîæàé íàñ³ííÿ. Óðîæàéí³ñòü íàñ³ííÿ ñîðòîçðàçê³â ïðîñà ïðóòîïîä³áíîãî çà êîåô³ö³ºí-
òîì äåòåðì³íàö³¿ (d) çàëåæàëà: íà 53–59% – â³ä ê³ëüêîñò³ ã³ëî÷îê ïåðøîãî ïîðÿäêó, íà 48–52% – â³ä ê³ëüêîñò³ âîëî-
òåé, íà 12–21% – â³ä êðóïíîñò³ íàñ³ííÿ òà íà 6–12% – â³ä äîâæèíè òà øèðèíè âîëîò³. Âèñíîâêè. Âèîêðåìëåíî ñîðòè 
‘Çîðÿíå’ òà ‘Ë³í³ÿ 1307’, ÿê³ ôîðìóâàëè âàãîâèòå íàñ³ííÿ, âèñîêó íàñ³ííºâó âðîæàéí³ñòü (á³ëüøå 250 êã/ãà) êîíäèö³é-
íîãî íàñ³ííÿ (áëèçüêî 65%) òà ìîæóòü áóòè âèêîðèñòàí³ â ïîäàëüø³é ñåëåêö³éí³é ðîáîò³ äëÿ ñòâîðåííÿ ³ ðîçøèðåííÿ 
ñîðòèìåíòó ïðîñà ïðóòîïîä³áíîãî. Ó ïåðñïåêòèâ³ öå äîçâîëèòü áåç äîäàòêîâèõ çàòðàò îòðèìóâàòè ÿê³ñíèé íàñ³ííºâèé 
ìàòåð³àë, çàêëàäàòè íîâ³ åíåðãîïëàíòàö³¿ äëÿ âèðîáíèöòâà á³îìàñè ðîñëèí äëÿ åíåðãåòè÷íèõ ö³ëåé òà äîäàòêîâ³ ïðî-
äóêòè äëÿ ð³çíèõ ãàëóçåé ïðîìèñëîâîñò³. 

Êëþ÷îâ³ ñëîâà: ïðîñî ïðóòîïîä³áíå; ñîðòè; óìîâè âèðîùóâàííÿ; òåìïåðàòóðà ïîâ³òðÿ; îïàäè; íàñ³ííÿ; óðîæàéí³ñòü.
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âèâ÷åííÿ ³ äîâåñòè, ÿêèì ÷èíîì ìîæíà îòðè-
ìàòè çíà÷í³ îáñÿãè êîíäèö³éíîãî íàñ³ííÿ 
ö³º¿ êóëüòóðè. Çàãàëüíîâ³äîìî, ùî íàéâèù³ 
âðîæà¿ äîáðîÿê³ñíîãî íàñ³ííÿ îòðèìóþòü çà 
ñ³âáè ñîðò³â, àäàïòîâàíèõ äî óìîâ äàíîãî ðå-
ã³îíó. Ó ñâîþ ÷åðãó, ðîñëèíè, âèðîùåí³ ç íà-
ñ³ííÿ òàêèõ ñîðò³â, êðàùå ïåðåíîñÿòü íå-
ñïðèÿòëèâ³ óìîâè ðîñòó ³ ðîçâèòêó, ïðîòè-
ñòîÿòü øê³äíèêàì òà õâîðîáàì. Òîìó âèâ-
÷åííÿ âïëèâó óìîâ âèðîùóâàííÿ òà ñîðòîâèõ 
âëàñòèâîñòåé íà âðîæàéí³ñòü íàñ³ííÿ ïðîñà 
ïðóòîïîä³áíîãî, éîãî ïîñ³âí³ ÿêîñò³ º àêòó-
àëüíèì íàïðÿìîì äîñë³äæåíü.

Ç-ïîì³æ íàéá³ëüø ïðîäóêòèâíèõ åíåð´å-
òè÷íèõ êóëüòóð íàóêîâö³ âèîêðåìëþþòü íà-
ñòóïí³: ïðîñî ïðóòîïîä³áíå, ì³ñêàíòóñ ã³-
ãàíòñüêèé, âåðáó åíåðãåòè÷íó òà ³íø³. Öå 
ðîñëèíè, ùî äîáðå àêë³ìàòèçîâàí³ äî óìîâ 
âèðîùóâàííÿ, ñò³éê³ äî á³îòè÷íèõ ÷èííèê³â, 
ôîðìóþòü âèñîêó ïðîäóêòèâí³ñòü ³ç â³äïî-
â³äíîþ ÿê³ñòþ ô³òîìàñè [1, 2]. ²ç âèùåïåðå-
ðàõîâàíèõ êóëüòóð ïðîñî ïðóòîïîä³áíå 
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(Panicum virgatum L.) àáî ñâ³ò÷ãðàñ – º îä-
í³ºþ ç îñíîâíèõ ðîñëèí, ó ÿêî¿ íèçüêà ñîá³-
âàðò³ñòü âèðîùóâàííÿ òà âèñîêà âðîæàé-
í³ñòü ô³òîìàñè (ñèðîâèíè äëÿ âèðîáíèöòâà 
á³îïàëèâ) [3, 4]. 

²íîçåìí³ â÷åí³ ñòâåðäæóþòü, ùî áàãàòîð³÷-
í³ çëàêîâ³ òðàâè ãðóïè Ñ4, êóäè â³äíîñÿòü ³ 

ïðîñî ïðóòîïîä³áíå, º íàéåôåêòèâí³øèìè òà 
íàéñò³éê³øèìè åíåðãåòè÷íèìè êóëüòóðàìè 
äëÿ âèðîáíèöòâà á³îïàëèâ [5–8].

Çà ãîñïîäàðñüêî-êîðèñíèìè âëàñòèâîñòÿ-
ìè, ïîð³âíÿíî ç ³íøèìè åíåðãîêóëüòóðàìè, 
ïðîñî ïðóòîïîä³áíå ìàº ö³ëèé ðÿä ïåðåâàã òà 
íàïðÿì³â âèêîðèñòàííÿ [9–12] (ðèñ. 1).

Ðèñ. 1. Íàïðÿìè âèêîðèñòàííÿ ïðîñà ïðóòîïîä³áíîãî 
Äæåðåëî: àâòîðñüêà ðîçðîáêà.

ª äâà îñíîâíèõ åêîòèïè ïðîñà ïðóòîïîä³áíî-
ãî: íèçîâèíí³ òà âèñî÷èíí³. Íèçîâèíí³ âèäè 
âèðîùóþòüñÿ íà âîëîãèõ ´ðóíòàõ – âîíè ìà-
þòü âèñîê³, òîâñò³, ãðóá³ ñòåáëà, ÿê³ ðîñòóòü 
êóùàìè. Âèñî÷èííèé òèï ðîñëèí º àäàïòîâà-
í³øèì äî ñóõîãî êë³ìàòó ³ ìàº òîíø³ ñòåáëà, 
í³æ íèçîâèíí³, òà á³ëüøó ¿õ ê³ëüê³ñòü [13].

Çã³äíî ç äîñë³äæåííÿìè L. E. Moser ³ K. P. 
Vogel [14], óñ³ ñîðòè ïðîñà ïðóòîïîä³áíîãî, 
ùî ïîõîäÿòü ³ç Ï³âäåííî¿ Àìåðèêè ìàþòü 
íàéêðàù³ ïðèñòîñóâàëüí³ ðåàêö³¿ äî óìîâ 
ï³âäåííèõ òåðèòîð³é ªâðàç³éñüêîãî êîíòè-
íåíòó. Âîíè òàêîæ áóäóòü á³ëüø ïðîäóêòèâ-
í³øèìè ³ â ï³âí³÷í³é ªâðîï³, àëå õîëîäîñò³é-
ê³ñòü ¿õ ìåíøà, ïîð³âíÿíî ³ç ñîðòàìè ï³âí³÷-
íî-àìåðèêàíñüêîãî ïîõîäæåííÿ. 

ßê â³äì³÷àº Ä. Á. Ðàõìåòîâ ³ç ñï³âàâòîðà-
ìè [15], ïðè âèðîùóâàíí³ ³íòðîäóêîâàíèõ 
ñîðò³â ïðîñà ïðóòîïîä³áíîãî íåîáõ³äíî òà-
êîæ âðàõîâóâàòè ¿õí³ ìîðôîìåòðè÷í³ ïàðà-
ìåòðè ÿê ðåçóëüòàò àäàïòàö³¿ äî íîâèõ óìîâ 
âèðîùóâàííÿ.

Âèñîêà âðîæàéí³ñòü á³îìàñè ³ íàñ³ííÿ ïðî-
ñà ïðóòîïîä³áíîãî ôîðìóºòüñÿ çà ðàõóíîê 
ñòðóêòóðè âðîæàþ, ÿêà çàëåæèòü â³ä ñîðòî-
âèõ îñîáëèâîñòåé êóëüòóðè òà ïîãîäíèõ óìîâ. 
Òàê³ æ ðåçóëüòàòè îòðèìàíî â ïîïåðåäí³õ äî-
ñë³äæåííÿõ ³ç âèâ÷åííÿ íàñ³ííºâî¿ ïðîäóê-
òèâíîñò³ ïðîñà ïðóòîïîä³áíîãî. Åëåìåíòè 
ïðîäóêòèâíîñò³ âåãåòàòèâíî¿ òà ãåíåðàòèâíî¿ 
÷àñòèíè ðîñëèí, à òàêîæ ìàñà 1000 íàñ³íèí 

(1,53–1,94 ã) ìàþòü âàãîìèé âïëèâ íà ð³âåíü 
íàñ³ííºâî¿ ïðîäóêòèâíîñò³ ïðîñà ïðóòîïîä³á-
íîãî ³ çàëåæàòü â³ä ´ðóíòîâî-êë³ìàòè÷íèõ 
óìîâ âèðîùóâàííÿ êóëüòóðè [16, 17].

Çá³ëüøèòè âðîæàéí³ñòü íàñ³ííÿ ïðîñà 
ïðóòîïîä³áíîãî ìîæëèâî ³ àãðîòåõí³÷íèìè 
çàõîäàìè: âèðîùóþ÷è çà ñóö³ëüíîãî àáî 
ðÿäêîâîãî ñïîñîá³â ñ³âáè. Âèçíà÷åíî, ùî øè-
ðèíà ì³æðÿäü â³ä 15 äî 40 äþéì³â ìîæå çà-
áåçïå÷èòè á³ëüøèé âèõ³ä íàñ³ííÿ, ïîð³âíÿíî 
³ç ñóö³ëüíèì ñïîñîáîì ñ³âáè êóëüòóðè [18]. 

Ó ïóáë³êàö³ÿõ â³ò÷èçíÿíèõ íàóêîâö³â 
âñòàíîâëåíî, ùî â óìîâàõ Óêðà¿íè ñîðòè 
ñâ³ò÷ãðàñó ‘Sunburst’ ³ ‘Cave-in-Rock’ çà øè-
ðèíè ì³æðÿääÿ 30 ñì ñôîðìóâàëè íàñ³ííºâó 
ïðîäóêòèâí³ñòü – 0,597 ³ 0,373 ò/ãà â³äïîâ³ä-
íî [19]. Çàêîðäîíí³ â÷åí³ âèçíà÷èëè, ùî íà-
ñ³ííºâà ïðîäóêòèâí³ñòü ïðîñà ïðóòîïîä³áíî-
ãî çíàõîäèëàñü â ìåæàõ 220–560 êã/ãà, à â 
îêðåìèõ âèïàäêàõ äîñÿãàëà 1000 êã/ãà [20].

Îðëîâ Ñ. Ä., âèâ÷àþ÷è çðàçêè Panicum 
virgatum, âèîêðåìèâ ñåëåêö³éí³ çðàçêè ïðî-
ñà ïðóòîïîä³áíîãî: ‘737-10’ (P. v. L.), ‘Cave-in-
Rock’ / ‘377 -10’ (P. v. L.) ‘Alamo ’/ ‘398-10’ (P. 
v. L.) ‘Sunburst’ / ‘737-10 (P. v. L.) ‘Cave-in-
Rock’, ‘1025-10’ (P. v. L.) ‘Forestburg ’ / ‘737-10’ 
(P. v. L.) òà ‘Cave-in-Rock’, ÿê³ ìàþòü ï³äâè-
ùåíèé âì³ñò ñóõî¿ ðå÷îâèíè òà âðîæàéí³ñòü 
ñóõî¿ ìàñè. Ö³ ñîðòîçðàçêè º ö³ííèì äæåðå-
ëîì äëÿ ñòâîðåííÿ íîâèõ â³ò÷èçíÿíèõ ã³áðè-
ä³â ³ ñîðò³â [21].
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

íàéóðîæàéí³ø³ ç âèñîêèì âèõîäîì êîíäè-
ö³éíîãî íàñ³ííÿ ó âçàºìîçâ’ÿçêó ç ïîãîäíèìè 
óìîâàìè âåãåòàö³éíîãî ïåð³îäó çà ÃÒÊ (ã³äðî-
òåðì³÷íèì êîåô³ö³ºíòîì).

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëèñÿ ïðîòÿ-

ãîì 2015–2019 ðð. íà êîëåêö³¿ åíåðãåòè÷íèõ 
êóëüòóð Ïîëòàâñüêî¿ ÄÀÀ, ùî çà çîíàëüíèì 
ðîçïîä³ëîì â³äíîñèòüñÿ äî öåíòðàëüíî¿ ÷àñ-
òèíè Ë³ñîñòåïó Óêðà¿íè. 

Îá’ºêòîì äîñë³äæåíü áóëè ðîñëèíè ïðîñà 
ïðóòîïîä³áíîãî ñîðòîçðàçê³â ³íîçåìíî¿ òà 
óêðà¿íñüêî¿ ñåëåêö³¿: ‘Çîðÿíå’ – óìîâíèé 
ñòàíäàðò (óì. ñò.), ‘Cave-in-Rock’, ‘Ìîðîçêî’ 
òà ‘Ë³í³ÿ 1307’ (òàáë. 1).

Ùîäî îñîáëèâîñòåé îòðèìàííÿ âðîæàþ 
êîíäèö³éíîãî íàñ³ííºâîãî ìàòåð³àëó ïðîñà 
ïðóòîïîä³áíîãî â óìîâàõ Ë³ñîñòåïó Óêðà¿íè 
â³äîìîñòåé íåäîñòàòíüîþ äëÿ ðîçóì³ííÿ çà-
êîíîì³ðíîñòåé ôîðìóâàííÿ éîãî íàñ³ííºâî¿ 
ïðîäóêòèâíîñò³. 

Âðàõîâóþ÷è âèùåâèêëàäåíå ìîæíà ñòâåð-
äæóâàòè, ùî îö³íêà ñåëåêö³éíîãî ìàòåð³àëó 
çà êîìïëåêñîì ãîñïîäàðñüêî-ö³ííèõ îçíàê 
ìàº âàæëèâå çíà÷åííÿ ïðè ñòâîðåíí³ íîâèõ 
âèñîêîïðîäóêòèâíèõ ñîðò³â äëÿ íàñòóïíîãî 
çàêëàäàííÿ âèñîêîâðîæàéíèõ åíåðãîïëàí-
òàö³é. 

Ìåòà äîñë³äæåííÿ – âèâ÷èòè ñîðòîçðàçêè 
ïðîñà ïðóòîïîä³áíîãî çà ãîñïîäàðñüêî-ö³ííè-
ìè îçíàêàìè òà âèîêðåìèòè ç-ïîì³æ íèõ 

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ñîðòîçðàçê³â ïðîñà ïðóòîïîä³áíîãî

Ñîðòîçðàçîê Ïîõîäæåííÿ Îðèã³íàòîð
Óðîæàéí³ñòü, ò/ãà
á³îìàñè íàñ³ííÿ

‘Çîðÿíå’ UA Íàö³îíàëüíèé áîòàí³÷íèé ñàä ³ì. Ì. Ì. Ãðèøêà, Óêðà¿íà 11,0 1,3
‘Ìîðîçêî’ UA ²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â, Óêðà¿íà 17,0 0,2
‘Ë³í³ÿ 1307’ UA Ïîëòàâñüêà äåðæàâíà àãðàðíà àêàäåì³ÿ, Óêðà¿íà 15,0 0,5
‘Cave-in-Rock’ US Ì³ññóð³éñüêà ñ³ëüñüêîãîñïîäàðñüêà äîñë³äíà ñòàíö³ÿ, ÑØÀ 15,0 0,6

Ïîïåðåäíèê ïðîñà ïðóòîïîä³áíîãî – ð³çíî-
òðàâ’ÿ, àãðîòåõí³êà âèðîùóâàííÿ êóëüòóðè 
ïðîâåäåíà â³äïîâ³äíî äî íàóêîâî-ïðàêòè÷-
íèõ ðåêîìåíäàö³é [22, 23]. 

Äîñë³äí³ ä³ëÿíêè çàêëàäåíî â³äïîâ³äíî äî 
ìåòîäèêè äîñë³äíî¿ ñïðàâè â àãðîíîì³¿ [26], 
ç ðåíäîì³çîâàíèì ðîçì³ùåííÿì ó ÷îòèðè-
êðàòí³é ïîâòîðíîñò³, íà ´ðóíòàõ ç íèçüêèì 
âì³ñòîì ãóìóñó çà ìåòîäîì Òþð³íà (3,9%), 
ùî õàðàêòåðèçóþòüñÿ íàñòóïíèìè àãðîõ³-
ì³÷íèìè ïîêàçíèêàìè: âì³ñò àçîòó – ñåðåä-
í³é, ôîñôîðó òà êàë³þ – ï³äâèùåíèé.

Ïðîòÿãîì ðîê³â äîñë³äæåííÿ ã³äðîòåðì³÷-
íèé êîåô³ö³ºíò (ÃÒÊ), ùî â³äîáðàæàº ð³âåíü 
çâîëîæåííÿ çà ïåð³îä âåãåòàö³¿ ïðîñà ïðóòî-
ïîä³áíîãî çì³íþâàâñÿ ó ìåæàõ â³ä 0,6 äî 1,4 
(ðèñ. 2).

Íàéìåíø ñïðèÿòëèâèìè (ïîñóøëèâèìè) 
ïîãîäí³ óìîâè áóëè ïðîòÿãîì âåãåòàö³éíî-
ãî ïåð³îäó 2017 ³ 2019 ðîê³â. Áëèçüêèìè äî 
îïòèìàëüíîãî çíà÷åííÿ çà ÃÒÊ áóëè óìîâè 
2015 ³ 2018 ðîê³â (ÃÒÊ áëèçüêèé äî 1). Íàä-
ì³ðíî çâîëîæåíèé áóâ 2016 ð³ê (ÃÒÊ á³ëü-
øå 1,2).

Ðèñ. 2. Ã³äðîòåðì³÷íèé êîåô³ö³ºíò çà âåãåòàö³éíèé ïåð³îä 
âèðîùóâàííÿ ïðîñà ïðóòîïîä³áíîãî (2015–2019 ðð.)
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Ê³ëüê³ñí³ ïîêàçíèêè âåãåòàòèâíî¿ òà ãåíåðà-
òèâíî¿ ÷àñòèí ðîñëèí êîæíîãî ñîðòó âèçíà÷à-
ëè ìåòîäîì â³äáîðó ïðîá ïî ä³àãîíàë³ ä³ëÿíêè 
â ÷îòèðèêðàòí³é ïîâòîðíîñò³ (ïî 50 ðîñëèí ç 

ä³ëÿíêè) ç íàñòóïíèì âèçíà÷åííÿì ñåðåäíüîãî 
ïîêàçíèêà çà ðåçóëüòàò³â îáðàõóíêó [27]. 

Îö³íêó ñîðòîçðàçê³â ïðîñà ïðóòîïîä³áíîãî 
çà ãîñïîäàðñüêèìè îçíàêàìè, çîêðåìà, ê³ëü-
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êîñò³ ðîñëèí ³ íàñ³ííÿ íà ðîñëèí³, ìàñè íà-
ñ³ííÿ ç îäí³º¿ ðîñëèíè òà ³íø³ ïðîâîäèëè 
â³äïîâ³äíî äî ìåòîäèêè [28, 29]. Êðóïí³ñòü 
íàñ³ííÿ çà ìàñîþ 1000 íàñ³íèí âèçíà÷àëè 
çã³äíî ç ÄÑÒÓ 2240-93 [30], ïîñ³âí³ ÿêîñò³ 
íàñ³ííÿ – çà ìåòîäèêîþ [31].

Îáë³ê óðîæàéíîñò³ íàñ³ííÿ ïðîñà ïðóòîïî-
ä³áíîãî ïðîâîäèëè â³äïîâ³äíî äî ìåòîäèêè 
[32]. Ñíîïîâ³ çðàçêè â³äáèðàëè íà ÷àñ çàê³í-
÷åííÿ âåãåòàö³¿ ðîñëèí ïî ä³àãîíàë³ ä³ëÿíêè 
ç 1 ì.ï. (ìåòðà ïîãîííîãî) ó ÷îòèðèêðàòí³é 
ïîâòîðíîñò³. Ç íèõ îáìîëî÷óâàëè íàñ³ííÿ òà 

çâàæóâàëè éîãî äî òà ï³ñëÿ î÷èñòêè â³ä äî-
ì³øîê (÷àñòèí ã³ëî÷îê âîëîòåé, íàñ³ííºâèõ 
ëóñîê òà ³í).

Ðåçóëüòàòè äîñë³äæåíü îáðàõîâóâàëè ìå-
òîäàìè âàð³àö³éíî¿ ñòàòèñòèêè òà çà äîïî-
ìîãîþ äèñïåðñ³éíîãî àíàë³çó â ïðîãðàì³ 
Statistica 6.0 [33].

Ðåçóëüòàòè äîñë³äæåíü 
Ïîãîäí³ óìîâè òà ñîðòîâ³ îñîáëèâîñò³ ìàëè 

âïëèâ íà ê³ëüê³ñí³ ïîêàçíèêè âåãåòàòèâíî¿ 
÷àñòèíè ðîñëèí ïðîñà ïðóòîïîä³áíîãî (òàáë. 2).

Òàáëèöÿ 2
Ê³ëüê³ñí³ ïîêàçíèêè âåãåòàòèâíî¿ ÷àñòèíè ðîñëèí ïðîñà ïðóòîïîä³áíîãî ïåðøîãî-ï’ÿòîãî 

ðîêó âåãåòàö³¿ (ñåðåäíº çà 2015–2019 ðð.)

Ñîðò Âèñîòà ðîñëèí, ñì Ê³ëüê³ñòü ñòåáåë, 
øò./ì.ï.

Ê³ëüê³ñòü ëèñòê³â 
íà ñòåáë³, øò.

Äîâæèíà ïðàïîðöåâîãî 
ëèñòêà, ñì

‘Çîðÿíå’ (óì. ñò.) 167,2 311,5 8,5 51,2
‘Cave-in-Rock’ 173,3 343,3 8,1 49,7
‘Ìîðîçêî’ 154,5 287,8 7,2 47,4
‘Ë³í³ÿ 1307’ 170,3 374,4 9,1 52,3

Í²Ð
0,05

3,4 21,3 0,2 0,8

Íàéá³ëüøîþ âèñîòîþ ðîñëèí õàðàêòåðèçó-
âàâñÿ ñîðò ‘Cave-in-Rock’ – 173,3 ñì, ñóòòºâî 
ìåíøîþ áóëà âèñîòà â ñîðòó ‘Ìîðîçêî’ – 
154,5 ñì, ó ‘Ë³í³ÿ 1307’ – 170,3 ñì (íà ð³âí³ 
óìîâíîãî ñòàíäàðòó). Çà ê³ëüê³ñòþ ëèñòê³â 
íà ñòåáë³, ñòåáåë íà ðîñëèíàõ ³ äîâæèíîþ 
ïðàïîðöåâîãî ëèñòêà (á³ëüøå 51,0 ñì) âèä³-

ëèâñÿ ñîðò ‘Çîðÿíå’ ³ ‘Ë³í³ÿ 1307’. Åëåìåíòè 
ñòðóêòóðè âðîæàþ ãåíåðàòèâíî¿ ÷àñòèíè 
ðîñëèí (äîâæèíà ³ øèðèíà âîëîò³, ¿õ ê³ëü-
ê³ñòü, ê³ëüê³ñòü ã³ëî÷îê ïåðøîãî ïîðÿäêó, 
âàãà íàñ³ííÿ ç âîëîò³) ñîðòèìåíòó ïðîñà ïðó-
òîïîä³áíîãî ìàëè íàñòóïí³ ïîêàçíèêè 
(òàáë. 3).

Òàáëèöÿ 3
Ê³ëüê³ñí³ ïîêàçíèêè ãåíåðàòèâíî¿ ÷àñòèíè ðîñëèí ïðîñà ïðóòîïîä³áíîãî 

ïåðøîãî-ï’ÿòîãî ðîêó âåãåòàö³¿ (ñåðåäíº çà 2015–2019 ðð.)

Ñîðò Äîâæèíà âîëîò³, 
ñì

Øèðèíà âîëîò³, 
ñì

Ê³ëüê³ñòü ã³ëî÷îê 
1-ãî ïîðÿäêó, øò.

Ê³ëüê³ñòü âîëîòåé, 
øò./ì.ï.

Âàãà íàñ³ííÿ 
ç âîëîò³, ã

‘Çîðÿíå’ (óì. ñò.) 37,4 23,3 11,4 75,8 0,51
‘Cave-in-Rock’ 35,5 22,4 10,9 74,1 0,44
‘Ìîðîçêî’ 31,2 21,4 13,8 72,9 0,42
‘Ë³í³ÿ 1307’ 39,1 24,2 14,7 82,0 0,48

Í²Ð
0,05

1,1 0,4 0,6 5,3 0,01

Çà ìîðôîìåòðè÷íèìè ïàðàìåòðàìè âîëîò³ 
íàéâèù³ ïîêàçíèêè, ïîð³âíÿíî ç óìîâíèì 
ñòàíäàðòîì, áóëè â ñîðòó ‘Cave-in-Rock’ ³ ‘Ë³-
í³¿ 1307’. Ö³ æ ñîðòîçðàçêè ñôîðìóâàëè íàé-
á³ëüøó âàãó íàñ³ííÿ ç âîëîòåé, ùî ³ îáóìî-
âèëî âèñîêó íàñ³ííºâó ïðîäóêòèâí³ñòü.

Ìàñà 1000 íàñ³íèí ñîðò³â ïðîñà ïðóòîïî-
ä³áíîãî çàëåæèòü ÿê â³ä âïëèâó ïîãîäíèõ 
óìîâ âåãåòàö³éíîãî ïåð³îäó, òàê ³ â³ä âëàñòè-
âîñòåé ñîðòó. Âèçíà÷åíî çíà÷íå âàð³þâàííÿ 
ïîêàçíèêà êðóïíîñò³ íàñ³ííÿ ñîðòîçðàçê³â, 
ùî â ñåðåäíüîìó çà ðîêè äîñë³äæåííÿ çíà-
õîäèëàñÿ â ìåæàõ 1,15–1,81 ã. 

Â îïòèìàëüí³ ðîêè çà âîëîãîçàáåçïå÷åí-
íÿì ì³í³ìàëüíó ìàñó 1000 íàñ³íèí ñôîðìó-

âàâ ñîðò ‘Ìîðîçêî’ – 1,31 ã, ñóòòºâî á³ëüøó 
ñîðò ‘Cave-in-Rock’ – 1,44 ã, à ìàêñèìàëüíó 
çàáåçïå÷èëè ñîðòè ‘Çîðÿíå’ òà ‘Ë³í³ÿ 1307’ – 
1,75 ³ 1,81 ã â³äïîâ³äíî (òàáë. 4). 

Ó ïîñóøëèâèõ óìîâàõ âåãåòàö³éíîãî ïåð³îäó 
ïîêàçíèê ìàñè 1000 íàñ³íèí çì³íþâàâñÿ ó 
ìåæàõ â³ä 1,19 äî 1,53 ã, ó ïåð³îäè íàäì³ðíîãî 
çâîëîæåííÿ – â³ä 1,15 äî 1,45 ã, à â óìîâàõ 
áëèçüêèõ äî îïòèìàëüíèõ êðóïí³ñòü íàñ³ííÿ 
áóëà íàéá³ëüøîþ – â³ä 1,31 äî 1,81 ã. Íàéâàãî-
âèò³øå íàñ³ííÿ ñôîðìóâàëè ñîðòè ‘Çîðÿíå’ ³ 
‘Ë³í³ÿ 1307’. Äëÿ öèõ ñîðòçðàçê³â âñòàíîâëåíî 
íåçíà÷íå âàð³þâàííÿ îçíàêè (V) – 1,81 òà 2,75% 
â³äïîâ³äíî, äëÿ ñîðòó ‘Ìîðîçêî’ ñåðåäíº – 
12,4%, äëÿ ñîðòó ‘Cave-in-Rock’ çíà÷íå – 25,6%.
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Çà âñòàíîâëåííÿ êîðåëÿö³éíî¿ çàëåæíîñò³ 
ì³æ ê³ëüê³ñíèìè ïîêàçíèêàìè ãåíåðàòèâíî¿ 
÷àñòèíè ðîñëèí âèÿâëåíî, ùî ïîêàçíèê ìàñè 
1000 íàñ³íèí ìàº ñèëüíèé çâ’ÿçîê ³ç ê³ëüê³ñ-
òþ ã³ëî÷îê ïåðøîãî ïîðÿäêó (r 0,78…0,81) ³ 
ïîì³ðíèé – ³ç äîâæèíîþ (r 0,31…0,36) òà øè-
ðèíîþ âîëîò³ (r 0,41…0,43). Öÿ îñîáëèâ³ñòü 
áóëà õàðàêòåðíîþ äëÿ óñ³õ ñîðò³â ïðîñà ïðó-
òîïîä³áíîãî, ùî âèâ÷àëèñü.

Äëÿ âñòàíîâëåííÿ óðîæàéíîñò³ êîíäè-
ö³éíîãî íàñ³ííÿ, çã³äíî âèõîäó íàñ³ííºâîãî 
ìàòåð³àëó, áóëî âèçíà÷åíî çàãàëüíó âðî-
æàéí³ñòü, ÿêà â ñåðåäíüîìó çà ðîêè äîñë³-
äæåííÿ, ïîð³âíÿíî ç óìîâíèì ñòàíäàðòîì 
äëÿ ñîðòó ‘Cave-in-Rock’ áóëà ìåíøîþ íà 
6,1 ã/ì.ï., ñîðòó ‘Ìîðîçêî’ – íà 8,1 ã/ì.ï., 
à äëÿ ‘Ë³í³¿ 1307’ – á³ëüøîþ íà 0,7 ã/ì.ï. 
(òàáë. 5). 

Òàáëèöÿ 4
Ìàñà 1000 íàñ³íèí ïðîñà ïðóòîïîä³áíîãî òà êîåô³ö³ºíò âàð³àö³¿ çà öèì ïîêàçíèêîì 

çàëåæíî â³ä óìîâ âèðîùóâàííÿ (ñåðåäíº çà 2015–2019 ðð.)

Ñîðò
Óìîâè âèðîùóâàííÿ çà ÃÒÊ

± äî îïòèìóìó V, %
ïîñóøëèâ³ îïòèìàëüí³ íàäì³ðíîãî çâîëîæåííÿ

‘Çîðÿíå’ (óì. ñò.) 1,49 1,75 1,37 -0,26…-0,38 1,81
‘Cave-in-Rock’ 1,35 1,44 1,21 -0,23…-0,09 25,6
‘Ìîðîçêî’ 1,19 1,31 1,15 -0,12…-0,16 12,4
‘Ë³í³ÿ 1307’ 1,53 1,81 1,45 -0,28…-0,36 2,75

Òàáëèöÿ 5
Óðîæàéí³ñòü òà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ïðîñà ïðóòîïîä³áíîãî (ñåðåäíº çà 2015–2019 ðð.)

Ñîðò Óðîæàéí³ñòü 
íàñ³ííÿ, ã/ì.ï.

Âàãà íàñ³ííºâèõ 
ëóñîê, ã/ì.ï.

Âèõ³ä êîíäèö³éíîãî
íàñ³ííÿ, %

Óðîæàéí³ñòü êîíäèö³éíîãî
íàñ³ííÿ, ã/ì.ï.

‘Çîðÿíå’ (óì. ñò.) 38,7 13,5 65,1 25,2
‘Cave-in-Rock’ 32,6 11,7 64,1 20,9
‘Ìîðîçêî’ 30,6 11,8 61,3 18,8
‘Ë³í³ÿ 1307’ 39,4 13,8 64,9 25,6

Í²Ð
0,05

0,4 1,1 0,1 0,2

Êîðåëÿö³éí³ çàëåæíîñò³ ì³æ ê³ëüê³ñíè-
ìè ïîêàçíèêàìè ãåíåðàòèâíî¿ ÷àñòèíè ðîñ-
ëèí ³ âðîæàéí³ñòþ íàñ³ííÿ (ÂÍ) ñâ³ä÷àòü, 
ùî ïîêàçíèê ìàñè 1000 íàñ³íèí ìàâ ïîì³ð-
íèé çâ’ÿçîê ³ç ÂÍ (r 0,35…0,44), ê³ëüê³ñòþ 
ã³ëî÷îê ïåðøîãî ïîðÿäêó ³ ÂÍ – ñèëüíèé  
(r 0,73…0,77), ê³ëüê³ñòþ âîëîòåé – ñèëüíèé 

(0,69…0,72), äîâæèíîþ ³ øèðèíîþ âîëîò³ – 
ïîì³ðíèé ³ ñåðåäí³é (r 0,30…0,32) ³ (r 
0,31…0,35) â³äïîâ³äíî. Öÿ çàêîíîì³ðí³ñòü 
ñïîñòåð³ãàëàñü äëÿ óñ³õ äîñë³äæóâàíèõ 
ñîðò³â ïðîñà ïðóòîïîä³áíîãî ³ äîäàòêîâî 
îõàðàêòåðèçîâàíà äåòåðì³íàö³ºþ îçíàê 
(ðèñ. 3).

Ïðèì³òêà. ÊÃ – ê³ëüê³ñòü ã³ëî÷îê ó âîëîò³ ïåðøîãî ïîðÿäêó, øò.; ÊÂ – ê³ëüê³ñòü âîëîòåé, øò./ì.ï.; 
ÌÒÍ – ìàñà 1000 íàñ³íèí, ã; ÄÂ – äîâæèíà âîëîò³, ñì; ØÂ – øèðèíà âîëîò³, ñì.

Ðèñ. 3. Êîåô³ö³ºíòè êîðåëÿö³¿ (à) òà äåòåðì³íàö³¿ (á) ì³æ ê³ëüê³ñíèìè ïîêàçíèêàìè ãåíåðàòèâíî¿ ÷àñòèíè 
ðîñëèí ³ âðîæàéí³ñòþ íàñ³ííÿ ñîðòîçðàçê³â ïðîñà ïðóòîïîä³áíîãî (ñåðåäíº çà 2015–2019 ðð.)
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Ïðè âèçíà÷åíí³ âïëèâó óìîâ âèðîùóâàííÿ 
íà ð³âåíü âðîæàéíîñò³ êîíäèö³éíîãî íàñ³ííÿ 
ïðîñà ïðóòîïîä³áíîãî áóëî âñòàíîâëåíî çíà-
÷íèé âïëèâ ïîãîäíèõ óìîâ çà ÃÒÊ. Ñîðòîç-
ðàçêè ïðîñà ïðóòîïîä³áíîãî ‘Çîðÿíå’ òà ‘Ë³-
í³ÿ 1307’, ÿê³ âèðîùóâàëèñÿ â óìîâàõ âåãå-
òàö³¿, ùî õàðàêòåðèçóâàëèñü ÿê ïîñóøëèâ³ 
(ÃÒÊ < 1) òà çà óìîâ çâîëîæåííÿì áëèçüêèõ 
äî îïòèìàëüíèõ çíà÷åíü (ÃÒÊ áëèçüêèé äî 1) 
ñôîðìóâàëè á³ëüøèé âèõ³ä òà âðîæàéí³ñòü 

êîíäèö³éíîãî íàñ³ííÿ, ïîð³âíÿíî ç íàäì³ðíî 
çâîëîæåíèìè (ÃÒÊ > 1) ðîêàìè. Ñîðòè ‘Ìî-
ðîçêî’ ³ ‘Cave-in-Rock’ á³ëüøó âðîæàéí³ñòü 
êîíäèö³éíîãî íàñ³ííºâîãî ìàòåð³àëó çàáåç-
ïå÷óâàëè â ðîêè ³ç çíà÷åííÿì ÃÒÊ çà âåãå-
òàö³éíèé ïåð³îä áëèçüêèì äî 1, â³äõèëåííÿ 
â³ä öüîãî ïîêàçíèêà ÿê ó ñòîðîíó çá³ëüøåí-
íÿ, òàê ³ çìåíøåííÿ ñóòòºâî çíèæóâàëî 
âðîæàéí³ñòü òà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ 
(ðèñ. 4–7).

Ðèñ. 4. Âïëèâ óìîâ âèðîùóâàííÿ íà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ïðîñà ïðóòîïîä³áíîãî ‘Çîðÿíå’
(2015–2019 ðð.)
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Ñîðò ‘Çîðÿíå’ íàéá³ëüøèé âèõ³ä êîíäè-
ö³éíîãî íàñ³ííÿ çàáåçïå÷èâ â óìîâàõ âåãåòà-
ö³éíîãî ïåð³îäó 2015 ³ 2018 ðð. – 65,9 ³ 66,8% 
â³äïîâ³äíî, ùî çà ÃÒÊ õàðàêòåðèçóâàëèñÿ 
äîñòàòí³ì çâîëîæåííÿì. Á³ëüø ïîñóøëèâ³ 
óìîâè âåãåòàö³¿, ùî ïðèïàëè íà 2017 ³ 2019 

ðð. äåùî çíèçèëè äàíèé ïîêàçíèê äî 64,3 ³ 
64,9% â³äïîâ³äíî, à á³ëüø çâîëîæåí³ 2016 
ðîêó – ñóòòºâî çìåíøèëè âèõ³ä êîíäèö³éíî-
ãî íàñ³ííÿ äî 53,7%. Ó ñåðåäíüîìó çà ðîêè 
äîñë³äæåííÿ âèõ³ä êîíäèö³éíîãî íàñ³ííÿ 
ñîðòó ‘Çîðÿíå’ ñòàíîâèâ 65,1%.

Ðèñ. 5. Âïëèâ óìîâ âèðîùóâàííÿ íà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ïðîñà ïðóòîïîä³áíîãî ‘Cave-in-Rock’ 
(2015–2019 ðð.)
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Ó ñîðò³â ‘Cave-in-Rock’ òà ‘Ìîðîçêî’ â³ä-
ì³÷åíî ïîä³áíó òåíäåíö³þ ùîäî âèõîäó êîí-
äèö³éíîãî íàñ³ííÿ çàëåæíî â³ä óìîâ âåãåòà-

ö³éíîãî ïåð³îäó çà ÃÒÊ: óìîâè áëèçüê³ äî 
îïòèìàëüíîãî çâîëîæåííÿ ï³äâèùóâàëè äà-
íèé ïîêàçíèê, á³ëüø ïîñóøëèâ³ àáî çâîëî-
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æåííÿ – çíèæóâàëè éîãî. Ó ñåðåäíüîìó çà 
ðîêè äîñë³äæåííÿ âèõ³ä êîíäèö³éíîãî íà-

ñ³ííÿ äëÿ ñîðòó ‘Cave-in-Rock’ ñòàíîâèâ 
64,1%, à äëÿ ñîðòó ‘Ìîðîçêî’ – 61,3%.

Ðèñ. 6. Âïëèâ óìîâ âèðîùóâàííÿ íà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ïðîñà ïðóòîïîä³áíîãî ‘Ìîðîçêî’
(2015–2019 ðð.)
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Äëÿ ‘Ë³í³¿ 1307’ â³äì³÷åíî âàð³þâàííÿ ïî-
êàçíèêà âèõîäó êîíäèö³éíîãî íàñ³ííÿ – â³ä 
63,1 (âîëîã³ ðîêè) äî 66,4–66,5% (óìîâè 
áëèçüê³ äî îïòèìàëüíèõ). Ïîñóøëèâ³ óìîâè 

çà ÃÒÊ (ìåíøå 1) âåãåòàö³éíîãî ïåð³îäó 2017 
³ 2019 ðîê³â çàáåçïå÷èëè íåçíà÷íå çíèæåííÿ 
âèõîäó êîíäèö³éíîãî íàñ³ííÿ – äî 64,1 ³ 
64,4% â³äïîâ³äíî.

Ðèñ. 7. Âïëèâ óìîâ âèðîùóâàííÿ íà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ ïðîñà ïðóòîïîä³áíîãî ‘Ë³í³ÿ 1307’ 
(2015–2019 ðð.)
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Àíàë³ç äàíèõ ãðàô³ê³â ñâ³ä÷èòü ïðî ÷³òêó 
òåíäåíö³þ äî çá³ëüøåííÿ âèõîäó êîíäèö³é-
íîãî íàñ³ííÿ ó ðîêè ç ïîãîäíèìè óìîâàìè 
âåãåòàö³éíîãî ïåð³îäó â³ä ïîñóøëèâèõ äî 
îïòèìàëüíèõ çà ÃÒÊ òà çíèæåííÿ äàíîãî ïî-
êàçíèêà â íàäì³ðíî çâîëîæåí³ ðîêè. 

Ó çàãàëüíîìó çà ðîêè äîñë³äæåííÿ íàé-
á³ëüøó âðîæàéí³ñòü êîíäèö³éíîãî íàñ³ííÿ 
ñôîðìóâàâ ñîðò ‘Çîðÿíå’ (25,0 ³ 26,4 êã/ì.ï.) 
³ ‘Ë³í³ÿ 1307’ (25,4 ³ 26,6 êã/ì.ï.) ó ïîñóøëè-
â³ òà îïòèìàëüí³ ðîêè çà ÃÒÊ. Íàñ³ííºâà 
âðîæàéí³ñòü â óìîâàõ íàäì³ðíîãî çâîëîæåí-

íÿ çà âåãåòàö³éíèé ïåð³îä áóëà çíà÷íî ìåí-
øîþ äëÿ óñ³õ ñîðòîçðàçê³â (òàáë. 6).

Ïîð³âíÿíî ç óìîâíèì ñòàíäàðòîì (ñîðò ‘Çî-
ðÿíå’) òà ³íøèìè ñîðòîçðàçêàìè, ñóòòºâî 
á³ëüøó âðîæàéí³ñòü êîíäèö³éíîãî íàñ³ííÿ â 
óñ³ ðîêè äîñë³äæåííÿ çàáåçïå÷èëà íîâîñòâî-
ðåíà ‘Ë³í³ÿ 1307’ ³ç íåçíà÷íèì âàð³þâàííÿì 
îçíàêè. Äëÿ ñîðòó ‘Cave-in-Rock’ â³äì³÷åíà 
ïîä³áíà çàëåæí³ñòü, àëå ³ç çíà÷íî íèæ÷èì 
ïîêàçíèêîì óðîæàéíîñò³ íàñ³ííÿ (ðèñ. 8).

Íàéìåíøó íàñ³ííºâó âðîæàéí³ñòü çàáåçïå-
÷èâ ñîðò ‘Ìîðîçêî’. Ïîä³áíà òåíäåíö³ÿ â³ä-
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ì³÷åíà â ñîðòó ‘Cave-in-Rock’, àëå ³ç âèùèì 
ð³âíåì âðîæàéíîñò³ êîíäèö³éíîãî íàñ³ííÿ. 
Ñîðò ’Çîðÿíå’ òà ‘Ë³í³ÿ 1307’ ñôîðìóâàëè 
ñóòòºâî âèùèé ð³âåíü âðîæàéíîñò³ ÿê ó ïî-
ñóøëèâ³, òàê ³ â îïòèìàëüí³ çà ÃÒÊ ðîêè.

Âèñíîâêè
Â óìîâàõ öåíòðàëüíîãî Ë³ñîñòåïó Óêðà¿íè 

ðîñëèíè ïðîñà ïðóòîïîä³áíîãî çäàòí³ ôîðìó-
âàòè íàñ³ííÿ ðîçïî÷èíàþ÷è ç ïåðøîãî ðîêó 
âåãåòàö³¿. Ïîðÿä ç ïîãîäíèìè óìîâàìè âåãå-
òàö³éíîãî ïåð³îäó, íàéá³ëüøèé âïëèâ íà 
âðîæàéí³ñòü òà âèõ³ä êîíäèö³éíîãî íàñ³ííÿ 
êóëüòóðè ìàþòü ñîðòîâ³ îñîáëèâîñò³. Íàé-
á³ëüøó âðîæàéí³ñòü òà âèõ³ä êîíäèö³éíîãî 
íàñ³ííÿ ñôîðìóâàâ ñîðò ïðîñà ïðóòîïîä³áíî-
ãî ‘Çîðÿíå ’ òà ‘Ë³í³ÿ 1307’.

Ê³ëüê³ñí³ ïîêàçíèêè ãåíåðàòèâíî¿ ÷àñòèíè 
ðîñëèí ïðîñà ïðóòîïîä³áíîãî âíîñÿòü çíà-
÷íèé âêëàä ó ð³âåíü âðîæàéíîñò³ íàñ³ííÿ. 
Óðîæàéí³ñòü íàñ³ííÿ ñîðòîçðàçê³â ïðîñà 
ïðóòîïîä³áíîãî çà êîåô³ö³ºíòîì äåòåðì³íàö³¿ 
îçíàêè (d) çàëåæèòü íà 53–59% â³ä ê³ëüêîñ-
ò³ ã³ëî÷îê ïåðøîãî ïîðÿäêó, íà 48–52% – â³ä 
ê³ëüêîñò³ âîëîòåé, íà 12–21% – â³ä êðóïíîñ-

ò³ íàñ³ííÿ, òà íà 6–12% – â³ä äîâæèíè òà 
øèðèíè âîëîò³.

Ñîðò ‘Çîðÿíå’ ³ ‘Ë³í³ÿ 1307’ ìàëè íàéñòà-
á³ëüí³øèé ïðîÿâ çà ïîêàçíèêîì ìàñè 1000 
íàñ³íèí, ùî ìàëà ïîì³ðíèé âïëèâ çà êîåô³-
ö³ºíòîì êîðåëÿö³¿ íà âðîæàéí³ñòü íàñ³ííÿ, 
³íø³ ñîðòè ìàëè ñåðåäí³é (‘Ìîðîçêî’) òà çíà-
÷íèé (‘Cave-in-Rock’) êîåô³ö³ºíò âàð³àö³¿ çà 
äàíèì ïîêàçíèêîì.

Ñîðò ‘Çîðÿíå’ òà ‘Ë³í³ÿ 1307’ ñôîðìóâàëè 
âèñîêèé ð³âåíü âðîæàéíîñò³ òà âèõ³ä êîíäè-
ö³éíîãî íàñ³ííÿ â ðîêè, ùî çà ÃÒÊ õàðàêòå-
ðèçóâàâñÿ ÿê ïîñóøëèâ³ òà îïòèìàëüí³, ³íø³ 
ñîðòè ïîð³âíÿíî âèñîêó íàñ³ííºâó ïðîäóê-
òèâí³ñòü çàáåçïå÷óâàëè ó ðîêè ç ÃÒÊ áëèçü-
êèì äî 1.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿ-
ãàòèìóòü ó âèâ÷åíí³ âïëèâó çàõîä³â äîïîñ³â-
íî¿ ï³äãîòîâêè íàñ³ííÿ íà ïîñ³âí³ ÿêîñò³ íà-
ñ³ííºâîãî ìàòåð³àëó â ðîçð³ç³ ñîðò³â ³íîçåì-
íî¿ òà óêðà¿íñüêî¿ ñåëåêö³¿.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî
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Purpose. To study switchgrass varietal specimens (‘Zori-
ane’, ‘Morozko’, ‘Liniia 1307’ and ‘Cave-in-Rock’) according 
to economically valuable traits, and to distinguish the most 
yielding specimens with high yield of certified seed in rela-
tion to the weather conditions of the vegetation period (hy-
drothermal coefficient). Methods. Methods of scientific re-
search in agronomy, laboratory-field method – to determine 
the quantitative indicators of vegetative and generative 
parts of plants and the weight of 1000 seeds, quantitative-
weight methods – to determine crop productivity and yield 
of certified seed; statistical processing of research results 
was performed by a dispersion analysis and variation statis-
tics. Results. Varietal specimens ‘Zoriane’ and ‘Liniia 1307’ 
formed the highest quantitative indicators of vegetative 
(height of plants, number of stems and leaves, length of flag 
leaf) and generative part of plants (panicle length and width, 
number of twigs of the first order, number of panicles and 
weight of seeds from panicle) independently from the culti-
vation conditions. Influence of biometric (quantitative) in-

Öåëü. Èçó÷èòü ñîðòîîáðàçöû ïðîñà ïðóòüåâèäíîãî 
(‘Çîðÿíå’, ‘Ìîðîçêî’, ‘Ë³í³ÿ 1307’ è ‘Cave-in-Rock’) ïî õî-
çÿéñòâåííî-öåííûì ïðèçíàêàì è âûäåëèòü ñðåäè íèõ 
íàèáîëåå óðîæàéíûå, èìåþùèå âûñîêèé âûõîä êîíäèöè-
îííûõ ñåìÿí âî âçàèìîñâÿçè ñ ïîãîäíûìè óñëîâèÿìè âå-
ãåòàöèîííîãî ïåðèîäà ïî ÃÒÊ (ãèäðîòåðìè÷åñêîìó êîýô-
ôèöèåíòó). Ìåòîäû. Ìåòîäèêà íàó÷íûõ èññëåäîâàíèé â 
àãðîíîìèè; ëàáîðàòîðíî-ïîëåâîé – îïðåäåëåíèå êîëè÷å-
ñòâåííûõ ïîêàçàòåëåé âåãåòàòèâíîé è ãåíåðàòèâíîé ÷àñ-
òè ðàñòåíèé, ìàññû 1000 ñåìÿí; êîëè÷åñòâåííî-âåñîâîé – 
äëÿ óñòàíîâëåíèÿ óðîæàéíîñòè è âûõîäà êîíäèöèîííûõ 
ñåìÿí; ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ èññëåäî-
âàíèé âûïîëíÿëè ñ ïîìîùüþ âàðèàöèîííîé ñòàòèñòèêè 
è äèñïåðñèîííîãî àíàëèçà. Ðåçóëüòàòû. Íàèáîëåå âû-
ñîêèå êîëè÷åñòâåííûå ïîêàçàòåëè âåãåòàòèâíîé (âûñîòà 
ðàñòåíèé, êîëè÷åñòâî ñòåáëåé è ëèñòüåâ, äëèíà ôëàãîâîãî 
ëèñòà) è ãåíåðàòèâíîé ÷àñòè ðàñòåíèé (äëèíà è øèðèíà 
ìåòåëêè, êîëè÷åñòâî âåòî÷åê 1-ãî ïîðÿäêà, êîëè÷åñòâî 
ìåòåëîê, âåñ ñåìÿí ñ ìåòåëêè) ñôîðìèðîâàëè ñîðòîî-
áðàçöû ‘Çîðÿíå’ è ‘Ë³í³ÿ 1307’, íåçàâèñèìî îò óñëîâèé 
âûðàùèâàíèÿ. Ïî ðåçóëüòàòàì èññëåäîâàíèé îïðåäåëåíî 
âëèÿíèå áèîìåòðè÷åñêèõ (êîëè÷åñòâåííûõ) ïîêàçàòåëåé 

ãåíåðàòèâíîé ÷àñòè ðàñòåíèé â òåñíîì âçàèìîäåéñòâèè ñ 
ïîãîäíûìè óñëîâèÿìè ïî ÃÒÊ çà âåãåòàöèîííûé ïåðèîä 
íà ñåìåííóþ ïðîäóêòèâíîñòü, îáóñëîâëèâàþùèõ îáùèé 
óðîæàé ñåìÿí. Óðîæàéíîñòü ñåìÿí ñîðòîîáðàçöîâ ïðîñà 
ïðóòüåâèäíîãî ïî êîýôôèöèåíòó äåòåðìèíàöèè (d) çàâè-
ñåëà: íà 53–59% – îò êîëè÷åñòâà âåòî÷åê ïåðâîãî ïîðÿä-
êà, íà 48–52% – îò êîëè÷åñòâà ìåòåëîê, íà 12–21% – îò 
êðóïíîñòè ñåìÿí è íà 6–12% – îò äëèíû è øèðèíû ìå-
òåëêè. Âûâîäû. Âûäåëåíû ñîðòà ‘Çîðÿíå’ è ‘Ë³í³ÿ 1307’, 
êîòîðûå ñôîðìèðîâàëè áîëåå êðóïíûå ñåìåíà, âûñîêóþ 
ñåìåííóþ óðîæàéíîñòü (áîëåå 250 êã/ãà) êîíäèöèîííûõ 
ñåìÿí (îêîëî 65 %) è ìîãóò áûòü èñïîëüçîâàíû â äàëü-
íåéøåé ñåëåêöèîííîé ðàáîòå äëÿ ñîçäàíèÿ è ðàñøèðå-
íèÿ ñîðòèìåíòà ïðîñà ïðóòüåâèäíîãî. Â ïåðñïåêòèâå ýòî 
ïîçâîëèò áåç äîïîëíèòåëüíûõ çàòðàò ïîëó÷àòü êà÷åñòâåí-
íûé ñåìåííîé ìàòåðèàë, çàêëàäûâàòü íîâûå ýíåðãîïëàí-
òàöèè äëÿ ïðîèçâîäñòâà áèîìàññû ðàñòåíèé äëÿ ýíåðãå-
òè÷åñêèõ öåëåé è ïîëó÷àòü äîïîëíèòåëüíûå ïðîäóêòû äëÿ 
ðàçëè÷íûõ îòðàñëåé ïðîìûøëåííîñòè.

Êëþ÷åâûå ñëîâà: ïðîñî ïðóòüåâèäíîå; óñëîâèÿ âûðà-
ùèâàíèÿ; òåìïåðàòóðà âîçäóõà; îñàäêè; ñåìåíà; óðîæàé-
íîñòü.
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dicators of the generative part of plants, in close interaction 
with the weather conditions by HTC during the vegetation 
period, on the seed productivity, which affects the total crop 
yield, has been determined according to the research results. 
Seed yield of switchgrass varietal specimens by the deter-
mination coefficient (d) depends on: 53–59% – the number 
of twigs of the first order, 48–52% – the number of pani-
cles, 12–21% – the seeds size, and 6–12% – the length and 
width of panicle. Conclusion. Variety ‘Zoriane’ and ‘Liniia 
1307’, which form weighty seeds, high seed yield (more than 
250 kg/ha) of certified seed (about 65%) have been distin-
guished and can be used in further breeding work to create 
and expand switchgrass assortment. In future, this will allow 
to get seed material of high quality without any additional 
cost as well as to establish new energy plantations for the 
production of plant biomass for energy purposes and addi-
tional products for various industries.

Keywords: switchgrass; varieties; cultivation conditions; 
air temperature; rainfall; seed; yield.
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Âñòóï
Õì³ëü çâè÷àéíèé º ñ³ëüñüêîãîñïîäàðñüêîþ 

êóëüòóðîþ, ÿêà çàáåçïå÷óº ïèâîâàðíó, ôàð-
ìàöåâòè÷íó, õàð÷îâó ãàëóç³ ïðîìèñëîâîñò³ 
óí³êàëüíîþ ñèðîâèíîþ. Ïîïèò íà ïðîäóêö³þ 
õìåëÿðñòâà ç ð³çíèìè òåõíîëîã³÷íèìè, ñìà-
êîàðîìàòè÷íèìè îçíàêàìè, çì³íà åêîëîã³÷-
íî¿ ñèòóàö³¿ âèêëèêàþòü íåîáõ³äí³ñòü ñòâî-
ðåííÿ âñå íîâèõ ñîðò³â. Ó ñâ³ò³ ùîð³÷íî ðåºñ-
òðóþòü á³ëÿ äâîõ äåñÿòê³â íîâèõ ãåíîòèï³â, 
à çàãàëüíà ê³ëüê³ñòü ñîðò³â ó êîëåêö³ÿõ 
ñêëàäàº âæå ïîíàä 450 ñîðò³â òà ôîðì [1]. 
Êîëåêö³¿ ñîðòîçðàçê³â ðîñëèí ïåâíîãî òàêñî-
íà º ìàòåð³àëüíèì òà ³íòåëåêòóàëüíèì íàä-
áàííÿì, ¿õ âèêîðèñòîâóþòü ó êâàë³ô³êàö³é-
í³é åêñïåðòèç³ äëÿ âèçíà÷åííÿ êðèòåð³¿â îõî-
ðîíîçäàòíîñò³ (â³äì³íí³ñòü, îäíîð³äí³ñòü ³ 
ñòàá³ëüí³ñòü ñîðò³â-êàíäèäàò³â) òà ïðè ñòâî-
ðåíí³ íîâèõ ôîðì ó ñåëåêö³éíèõ äîñë³äæåí-
íÿõ. ßê³ñòü ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñ-
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Àíàë³ç óêðà¿íñüêî¿ êîëåêö³¿ ñîðò³â õìåëþ çâè÷àéíîãî 
(Humulus lupulus L.) äëÿ âèä³ëåííÿ ñîðò³â 
ç åòàëîííèìè îçíàêàìè
². Ï. Øòàíüêî
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Ìåòà. Îö³íèòè çðàçêè áàçîâî¿ êîëåêö³¿ õìåëþ çâè÷àéíîãî (Humulus lupulus L.) ²íñòèòóòó ñ³ëüñüêîãî ãîñïîäàðñòâà 
Ïîë³ññÿ ÍÀÀÍ (²ÑÃÏ ÍÀÀÍ) çà ð³âíåì ïðîÿâó îñíîâíèõ ìîðôîëîã³÷íèõ îçíàê äëÿ âèä³ëåííÿ â³ò÷èçíÿíèõ ñîðò³â ç åòà-
ëîííèìè îçíàêàìè. Ìåòîäè. Ïîëüîâèé, â³çóàëüíîãî îö³íþâàííÿ, ëàáîðàòîðíèé, àíàë³òè÷íèé. Ðåçóëüòàòè. Óïðîäîâæ 
2011–2017 ðð. ïðîâåäåíî îö³íþâàííÿ çðàçê³â áàçîâî¿ êîëåêö³¿ õìåëþ çâè÷àéíîãî (Humulus lupulus L.) â óìîâàõ Ïîë³ññÿ, 
âèçíà÷åíî ð³âåíü ïðîÿâó ¿õí³õ îñíîâíèõ ìîðôîëîã³÷íèõ îçíàê. Ñôîðìîâàíî ³íôîðìàö³éíó áàçó ìîðôîëîã³÷íèõ îç-
íàê ñîðò³â õìåëþ ç ïåðåë³êîì ³íîçåìíèõ ñîðò³â-åòàëîí³â òà â³ò÷èçíÿíèõ ïðåòåíäåíò³â â åòàëîíè çà ïåâíèìè îçíàêàìè. 
Ñîðòè ìàþòü ð³çíèé ñòóï³íü âèÿâëåííÿ îçíàê. Çîêðåìà, çà ³íòåíñèâí³ñòþ àíòîö³àíîâîãî çàáàðâëåííÿ ñòåáëà: â³ä äóæå 
ñëàáêîãî – ‘Ñëîâ’ÿíêà’, ‘Çàãðàâà’ äî äóæå ñèëüíîãî – ‘Ãðàí³ò’; çà çàáàðâëåííÿì âåðõíüî¿ ÷àñòèíè ëèñòêîâî¿ ïëàñòèíêè: 
â³ä æîâòî-çåëåíîãî çàáàðâëåííÿ, õàðàêòåðíîãî äëÿ ñîðò³â ‘Àëüòà’ òà ‘Õìåëåñëàâ’ äî çåëåíîãî – äëÿ ñîðò³â ‘Çàãðàâà’ òà 
‘Êëîí 18’. Çà ÷àñîì öâ³ò³ííÿ òà íàñòàííÿì òåõí³÷íî¿ ñòèãëîñò³ øèøîê ñîðòè ðîçïîä³ëåíî çà ãðóïàìè: ðàíí³ – ‘Àëüòà’, 
ñåðåäí³ – ‘Êëîí  18’, ‘Çàãðàâà’, ï³çí³ – ‘Êñàíòà’, ‘Ãàéäàìàöüêèé’, ‘Ãðàí³ò’. Ñåðåä â³ò÷èçíÿíèõ ïðåòåíäåíò³â â åòàëîíè çà 
ôîðìîþ êóùà çàïðîïîíîâàíî ñîðò ‘Çì³íà’ – âåðåòåíîïîä³áíà, ‘Ñëîâ’ÿíêà’ – öèë³íäðè÷íà, ‘Àëüòà’ – êîí³÷íà òà ³í.; çà 
ôîðìîþ øèøêè – ñîðò ‘Êëîí 18’ – öèë³íäðè÷íà, ‘Ñëîâ’ÿíêà’ – âóçüêî-îâàëüíà, ‘Ðóñëàí’, ‘Àëüòà’ – îâàëüíà, ‘Çëàòî Ïîë³ññÿ’ 

– øèðîêîîâàëüíà òà ‘Æèòè÷’ – êóëÿñòà. Âèñíîâêè. Çà ðåçóëüòàòàìè áàãàòîð³÷íèõ äîñë³äæåíü ïðîâåäåíî ïîð³âíÿëüíå 
îö³íþâàííÿ ñîðò³â-åòàëîí³â ³íîçåìíî¿ ñåëåêö³¿ òà çðàçê³â êîëåêö³¿ â³ò÷èçíÿíîãî ïîõîäæåííÿ çà õàðàêòåðèñòèêàìè âå-
ãåòàòèâíèõ (ñòåáëî, ëèñòêè, êóù) ³ ãåíåðàòèâíèõ îðãàí³â ðîñëèí (øèøêà) òà ôåíîëîã³÷íèìè îïèñàìè (÷àñ öâ³ò³ííÿ ³ çáè-
ðàííÿ øèøîê), ùî äîçâîëèëî âèçíà÷èòè ñîðòè ç³ ñòàá³ëüíèì ïðîÿâîì îñíîâíèõ ³äåíòèô³êàö³éíèõ îçíàê õìåëþ. Âèä³ëåíî 
òà çàïðîïîíîâàíî äëÿ âèêîðèñòàííÿ ó ðîë³ åòàëîí³â â³ò÷èçíÿí³ ñîðòè, ÿê³ º íîñ³ÿìè îêðåìèõ îçíàê (‘Çëàòî Ïîë³ññÿ’, ‘Æèòè÷’, 
‘Ðóñëàí’, ‘Ïîë³ñüêèé’) àáî äåê³ëüêîõ (‘Ñëîâ’ÿíêà’, ‘Çàãðàâà’, ‘Ãàéäàìàöüêèé’, ‘Êëîí 18’, ‘Õìåëåñëàâ’, ‘Àëüòà’ òà ³í.).

Êëþ÷îâ³ ñëîâà: Humulus lupulus L.; êîä ïðîÿâó; çàáàðâëåííÿ ãîëîâíîãî ñòåáëà; ãàá³òóñ êóùà; òðèâàë³ñòü âåãåòà-
ö³éíîãî ïåð³îäó; òèï ðîñòó; ³äåíòèô³êàö³ÿ. 

ïåðòèçè ñîðò³â ðîñëèí ³ç âèçíà÷åííÿ ïîêàç-
íèê³â çàëåæèòü, íàñàìïåðåä, â³ä íàÿâíîñò³ 
êîëåêö³é çàãàëüíîâ³äîìèõ ñîðò³â òà êîëåê-
ö³é ç åòàëîííèìè îçíàêàìè (ñîðòè-åòàëîíè) 
[2]. Íåçíà÷íà ÷àñòèíà ìîðôîëîã³÷íèõ ñîðòî-
âèõ îçíàê ìàº ãåíåòè÷íó îáóìîâëåí³ñòü ñòà-
á³ëüíîñò³ ïðîÿâó, àëå â á³ëüøîñò³ âèïàäê³â 
ö³ îçíàêè ìàþòü çíà÷íó ì³íëèâ³ñòü çàëåæíî 
â³ä ñåðåäîâèùà âèðîùóâàííÿ, ïîãîäíèõ óìîâ 
ðîêó. Òîìó äëÿ ³äåíòèô³êàö³¿ ñîðò³â áàæàíî 
âèêîðèñòîâóâàòè ãåíåòè÷íî çóìîâëåí³ îçíà-
êè, ÿê³ º âèçíà÷àëüíèìè äëÿ ñîðòîâî¿ ³äåí-
òèô³êàö³¿ â³äì³ííèõ îçíàê ñîðò³â äëÿ âèðîá-
íèöòâà òà íîâèõ ãåíîòèï³â äëÿ ñåëåêö³¿. Íà-
ÿâí³ñòü ïîâíîãî îö³íþâàííÿ çðàçê³â êîëåê-
ö³é ò³º¿ ÷è ³íøî¿ êóëüòóðè º ôóíäàìåíòîì 
äëÿ ôîðìóâàííÿ ³íôîðìàòèâíèõ áàç õàðàê-
òåðèñòèê ñîðò³â-åòàëîí³â, ÿê³ âèêîðèñòîâó-
þòüñÿ çà åêñïåðòèçè ñîðò³â äëÿ âèçíà÷åííÿ 
ð³âíÿ ïðîÿâó îçíàêè ïåâíîãî ãåíîòèïó â³äïî-
â³äíî äî êîäó ¿õ ïðîÿâó.

Âàæëèâîþ ñêëàäîâîþ íàóêîâèõ ïîøóê³â ó 
íàïðÿìêó ³äåíòèô³êàö³¿, ñîðòîâîãî òà åêñ-
ïåðòíîãî îö³íþâàííÿ º âèçíà÷åííÿ ð³âíÿ 
ïðîÿâó ãîñïîäàðñüêî-ö³ííèõ, á³îëîã³÷íèõ òà 

Igor Shtanko
https://orcid.org/0000-0001-7847-0772



366 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №4

Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

³íøèõ îçíàê ó çðàçê³â êîëåêö³é ãåíîôîíäó 
õìåëþ çâè÷àéíîãî äëÿ âñòàíîâëåííÿ ¿õíüî¿ 
ïðèäàòíîñò³ äî âèðîùóâàííÿ â óìîâàõ ïåâ-
íèõ ðåã³îí³â òà äëÿ ïîêðàùåííÿ é ñòâîðåííÿ 
íîâèõ ñîðò³â ³ êëîí³â êóëüòóðè ç óí³êàëüíè-
ìè îçíàêàìè [3–6]. Ïîâíîö³ííà ³äåíòèô³êà-
ö³ÿ çðàçê³â ãåíîôîíäó çà ìîðôîëîã³÷íèìè, 
ô³ç³îëîã³÷íèìè, á³îõ³ì³÷íèìè îçíàêàìè äî-
çâîëÿº åôåêòèâí³øå ôîðìóâàòè áàçè äàíèõ 
³íôîðìàö³éíèõ ïîêàçíèê³â, âåñòè ³íôîðìà-
ö³éí³ áàíêè êîëåêö³é (áàçîâ³, îçíàêîâ³, ðîáî-
÷³, ñåëåêö³éí³ òîùî) õìåëþ çâè÷àéíîãî òà 
âèêîðèñòîâóâàòè ¿õ äëÿ óäîñêîíàëåííÿ ìåòî-
äèê ñîðòîâî¿ åêñïåðòèçè.

Ìåòà äîñë³äæåíü – ïðîâåñòè óçàãàëüíåíå 
îö³íþâàííÿ çðàçê³â áàçîâî¿ êîëåêö³¿ õìåëþ 
çâè÷àéíîãî (Humulus lupulus L.) ²ÑÃÏ ÍÀÀÍ 
çà ð³âíåì ïðîÿâó îñíîâíèõ ìîðôîëîã³÷íèõ 
îçíàê äëÿ âèä³ëåííÿ ñîðò³â ç åòàëîííèìè 
îçíàêàìè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëàìè äëÿ äîñë³äæåíü âïðîäîâæ 

2011–2017 ðîê³â áóëè ãåíîòèïè áàçîâî¿ êî-
ëåêö³¿ ãåíîôîíäó õìåëþ çâè÷àéíîãî 
(Humulus lupulus L.) ²ÑÃÏ ÍÀÀÍ, ÿê³ ïðåä-
ñòàâëåíî â³ò÷èçíÿíèìè òà çàðóá³æíèìè êî-
ìåðö³éíèìè ñîðòàìè, òðàäèö³éíèìè ì³ñöå-
âèìè êëîíàìè ç 16 õìåëÿðñüêèõ êðà¿í, ñå-
ëåêö³éíèìè íîìåðàìè.

Âèâ÷åííÿ ³ âèä³ëåííÿ äæåðåë ö³ííèõ 
îçíàê ïðîâîäèëè â ïîëüîâèõ óìîâàõ in vivo 
êîëåêö³¿ ãåíîôîíäó õìåëþ ²ÑÃÏ ÍÀÀÍ çã³ä-
íî ç ìåòîäèêàìè ïðîâåäåííÿ åêñïåðòèçè ñîð-
ò³â ðîñëèí õìåëþ çâè÷àéíîãî (Humulus 
lupulus L.) íà â³äì³íí³ñòü, îäíîð³äí³ñòü ³ ñòà-
á³ëüí³ñòü UPOV [7] òà Óêðà¿íè [8], ìåòîäè÷-
íèìè ðåêîìåíäàö³ÿìè ²ÑÃÏ ÍÀÀÍ, êëàñè-
ô³êàòîðàìè îçíàê õìåëþ çâè÷àéíîãî [9] òà 
ÄÑÒÓ 7027:2009 [10]. Âèêîðèñòàíèé ìåòîä 
³äåíòèô³êàö³¿ – ìîðôîëîã³÷íèé îïèñ, ÿêèé 
´ðóíòóºòüñÿ íà âèçíà÷åí³ 23 ìîðôîëîã³÷íèõ 
îçíàê, à ñàìå: 4 ÿê³ñíèõ, 15 ê³ëüê³ñíèõ ³ 4 
ïñåâäîÿê³ñíèõ. Â³çóàëüíå òà ³íñòðóìåíòàëü-
íå îö³íþâàííÿ âåãåòàòèâíèõ ³ ãåíåðàòèâíèõ 
îðãàí³â ðîñëèí ñîðò³â ïðîâîäèëè â³äïîâ³äíî 
äî ìåòîäè÷íèõ âêàç³âîê [7, 8 ,11]: ÌG – ðàçî-
âå âèì³ðþâàííÿ ãðóïè ðîñëèí àáî ÷àñòèí 
ðîñëèí (íàïðèêëàä, âèñîòè êóùà); ÌS – âè-
ì³ðþâàííÿ ãðóïè îêðåìèõ, ïîïåðåäíüî âè-
çíà÷åíèõ ðîñëèí àáî ÷àñòèí ðîñëèí, íà ÿêèõ 
ïðîòÿãîì âåãåòàö³¿ âèì³ðþþòü ê³ëüê³ñí³ 
îçíàêè (íàïðèêëàä, äîâæèíó áîêîâèõ ïàãî-
í³â); VG – â³çóàëüíà ðàçîâà îö³íêà ãðóïè 
ðîñëèí. Ìåòîä çàáåçïå÷óº ïîâíîòó ìîðôîëî-
ã³÷íî¿ êîäîâî¿ ôîðìóëè ñîðòó õìåëþ çâè÷àé-
íîãî ³ º îäíèì ³ç çàñîá³â, ùî ï³äòâåðäæóº 
íàÿâí³ñòü â³äì³ííîñòåé çà ïåâíîþ îçíàêîþ, 

îñê³ëüêè ñïîñòåðåæåííÿ çà ðîñëèíàìè ïðî-
âîäÿòü âïðîäîâæ äåê³ëüêîõ âåãåòàö³éíèõ 
öèêë³â. ²äåíòèô³êàö³þ çðàçê³â çä³éñíþâàëè 
øëÿõîì ïîð³âíÿííÿ îçíàê (çà ôåíîëîã³÷íè-
ìè õàðàêòåðèñòèêàìè îçíàê ó ïåð³îä âåãåòà-
ö³¿) ç îïèñàìè çà ë³òåðàòóðíèìè äæåðåëàìè, 
ïàñïîðòíèìè õàðàêòåðèñòèêàìè áàç äàíèõ 
EURISCO (ªâðîïåéñüêà ïîøóêîâà ñèñòåìà ç 
ãåíåòè÷íèõ ðåñóðñ³â ðîñëèí), áàç äàíèõ ³í-
ôîðìàö³éíèõ ñàéò³â îñíîâíèõ íàóêîâèõ 
óñòàíîâ ñâ³òó, à òàêîæ ç âèêîðèñòàííÿì 
êîìï’þòåðíî¿ ñèñòåìè «Ãåíîôîíä õìåëþ», 
ðîçðîáëåíî¿ çà ìåòîäèêîþ Íàö³îíàëüíîãî 
öåíòðó ãåíåòè÷íèõ ðåñóðñ³â ðîñëèí Óêðà¿íè. 
Ïîãîäí³ óìîâè ïóíêòó äîñë³äæåíü õàðàêòå-
ðèçóâàëèñü äîñòàòíüîþ (~ 600 ìì) çâîëîæå-
í³ñòþ òà ïîì³ðíèìè òåìïåðàòóðàìè. Çà ðîêè 
äîñë³äæåíü ìàëè ì³ñöå ÿê äîñòàòíüî âîëîã³ 
2013, 2014, çàñóøëèâ³ 2011, 2012, 2015, 2017 
ðîêè, òàê ³ áëèçüêèé äî áàãàòîð³÷íî¿ íîðìè 
2016 ð³ê. Òåìïåðàòóðíèé ðåæèì ðîê³â äîñë³-
äæåíü âïðîäîâæ óñ³õ âåãåòàö³é õàðàêòåðèçó-
âàâñÿ ïåðåâèùåííÿì áàãàòîð³÷íèõ ïîêàçíè-
ê³â íà 0,7–1,5 °Ñ, à â îêðåì³ ïåð³îäè – äî 2 °Ñ.

Ðåçóëüòàòè äîñë³äæåíü
Áàçîâà êîëåêö³ÿ õìåëþ çâè÷àéíîãî (Humu-

lus lupulus L.) ²ÑÃÏ ÍÀÀÍ ïðåäñòàâëÿº çíà÷íó 
÷àñòèíó ãåíîôîíäó êóëüòóðè ³ ñôîðìîâàíà ³ç 
çðàçê³â â³ò÷èçíÿíèõ òà çàðóá³æíèõ êîìåðö³é-
íèõ ñîðò³â, òðàäèö³éíèõ ì³ñöåâèõ êëîí³â ç 16 
õìåëÿðñüêèõ êðà¿í, ñåëåêö³éíèõ íîìåð³â ³ 
îõîïëþþòü ïåâíèé ñïåêòð ì³íëèâîñò³ ìîðôî-
ëîã³÷íèõ îçíàê â ìåæàõ ð³çíîâèäó Humulus 
lupulus [3]. Óïðîäîâæ åòàï³â äîñë³äæåíü (âåãå-
òàö³éíèõ ïåð³îä³â 2011–2017 ðîê³â) óìîâè ð³ç-
íèëèñÿ çà ã³äðîòåðì³÷íèì ðåæèìîì, ùî äî-
çâîëèëî îö³íèòè ì³íëèâ³ñòü ìîðôîëîã³÷íèõ 
îçíàê äîñë³äæóâàíèõ ñîðò³â òà âèçíà÷èòè äëÿ 
íèõ ñåðåäíüîñòàòèñòè÷í³ ïîêàçíèêè ñòóïåí³â 
âèÿâëåííÿ îñíîâíèõ. 

Ñåðåä 23 îçíàê, çà ÿêèìè ïðîâîäèëè â³çó-
àëüíèé îïèñ ðîñëèí õìåëþ, äëÿ ñîðòîâî¿ 
³äåíòèô³êàö³¿ àáî àïðîáàö³éíîãî âèçíà÷åííÿ 
îçíàê ñîðòó âèçíà÷àëüíèìè º äåê³ëüêà, çîê-
ðåìà: «³íòåíñèâí³ñòü àíòîö³àíîâîãî çàáàðâ-
ëåííÿ ãîëîâíîãî ñòåáëà», «÷àñ öâ³ò³ííÿ» òà 
«çáèðàííÿ ñòèãëèõ øèøîê» (òðèâàë³ñòü âåãå-
òàö³éíîãî ïåð³îäó), «ãàá³òóñ ñòåáëà», «ôîðìà 
òà ðîçì³ð øèøîê». Ðåøòà îçíàê º ìåíø ³í-
ôîðìàòèâíèìè äëÿ ñîðòîâî¿ ³äåíòèô³êàö³¿, 
àëå â ïåâíèõ óìîâàõ ìîæóòü âèñòóïàòè ñîð-
òîâèìè, ÿêùî ãåíîòèï âèä³ëÿºòüñÿ ïåâíèìè 
ïàðàìåòðàìè îçíàêè (êîäó). 

Çà ðåçóëüòàòàìè äîñë³äæåíü áóëî âèçíà÷å-
íî â³äïîâ³äí³ñòü êîæíîãî ñîðòó áàçîâî¿ êîëåê-
ö³¿ ²ÑÃÏ ÍÀÀÍ êîäó ãðàäàö³¿ ³äåíòèô³êàö³é-
íèõ îçíàê. Ñåðåä â³ò÷èçíÿíèõ ñîðò³â â³ä³áðà-
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íî òàê³, ùî ìàþòü â³äïîâ³äí³ êîäè îçíàê åòà-
ëîí³â (³íîçåìíèõ ñîðò³â) ìåòîäèêè UPOV. Íà-
ïðèêëàä, çà ³íòåíñèâí³ñòþ àíòîö³àíîâîãî çà-
áàðâëåííÿ îñíîâíîãî ïàãîíà (îäíà ç ãîëîâíèõ 
ñîðòîâèõ ³äåíòèô³êàö³éíèõ ³ àïðîáàö³éíèõ 
îçíàê, çà ÿêîþ ãðóïóþòü äîñë³äæóâàí³ ãåíî-
òèïè) áëèçüêî 60% âèá³ðêè ñîðò³â êîëåêö³¿ 
â³äíîñÿòü äî çåëåíîñòåáåëüíèõ, ó ÿêèõ ïîâ-

í³ñòþ â³äñóòí³ îçíàêè çàáàðâëåííÿ. Ïîä³áíè-
ìè äî åòàëîíó ‘Late Cluster’ âèçíà÷åíî ñîðòè 
‘Ñëîâ’ÿíêà’ òà ‘Çàãðàâà’. Äî ñåðåäíüîãî ñòóïå-
íÿ âèÿâëåííÿ îçíàêè â³äíåñåíî ‘Êëîí 18’, 
ñèëüíå àíòîö³àíîâå çàáàðâëåííÿ õàðàêòåðíå 
äëÿ ñîðò³â ‘Õìåëåñëàâ’, ‘Ïîë³ñüêèé’, à íàé³í-
òåíñèâí³øå çàáàðâëåíèé îñíîâíèé ïàã³í (÷åð-
âîíî-ô³îëåòîâå) ó ñîðòó ‘Ãðàí³ò’ (äèâ. ðèñ. 1). 

Ðèñ. 1. Âèÿâëåííÿ îçíàêè àíòîö³àíîâîãî çàáàðâëåííÿ ãîëîâíîãî ñòåáëà ó â³ò÷èçíÿíèõ ñîðò³â 
(1 – ‘Ñëîâ’ÿíêà’, 2 – ‘Çàãðàâà’ (â³äñóòíº àáî äóæå ñëàáêå); 3 – ‘Êëîí 18’ (ñåðåäíº); 4 – ‘Õìåëåñëàâ’, 

5 – ‘Ïîë³ñüêèé’ (ñèëüíå); 6 – ‘Ãðàí³ò’ (äóæå ñèëüíå))

1 2 3 4 5 6

Âàæëèâèìè äëÿ ³äåíòèô³êàö³¿ ñîðò³â º çà-
áàðâëåííÿ âåðõíüîãî áîêó ëèñòêîâî¿ ïëàñ-
òèíêè (îçíàêà 4) òà ³íòåíñèâí³ñòü çåëåíîãî 
çàáàðâëåííÿ âåðõíüîãî áîêó ëèñòêîâî¿ ïëàñ-
òèíêè (îçíàêà 5). Çà ãðàäàö³ºþ 4 îçíàêè  
ôîðì ç æîâòèì çàáàðâëåííÿì íå áóëî çàô³ê-
ñîâàíî. Æîâòî-çåëåíå çàáàðâëåííÿ, àíàëîã³÷-
íå ñîðòó ‘Comet’, õàðàêòåðíå äëÿ â³ò÷èçíÿ-
íèõ ñîðò³â ‘Àëüòà’ òà ‘Õìåëåñëàâ’, çåëåíå – 
äëÿ ñîðò³â ‘Çàãðàâà’ òà ‘Êëîí 18’. Ñåðåä âè-
á³ðêè ñîðò³â çà 5 îçíàêîþ  ÷³òê³ â³äì³ííîñò³ 
çà ³íòåíñèâí³ñòþ çàáàðâëåííÿ äîçâîëèëè âè-
ä³ëèòè ñîðòè ‘Õìåëåñëàâ’ ³ ‘Ðóñëàí’ (ñâ³òëå), 
‘Çàãðàâà’ ³ ‘Êëîí 18’ (ïîì³ðíå) òà ñîðò ‘Êñàíòà’ 
(ñèëüíå).   

Çà îçíàêîþ «÷àñ öâ³ò³ííÿ» (îçíàêà 6) áóëî 
âèä³ëåíî ÿê åòàëîííó ôîðìó, ùî çàöâ³òàº íà 
75–80 äåíü ï³ñëÿ ïîÿâè ñõîä³â – ñîðò ‘Àëüòà’. 
Äëÿ ãðóïè ñîðò³â ç ñåðåäí³ìè òåðì³íàìè öâ³-
ò³ííÿ âèä³ëåíî íàéõàðàêòåðí³ø³ ñîðòè: ‘Çà-
ãðàâà’ òà ‘Êëîí 18’. Äëÿ ãðóïè ôîðì, ÿê³ çà-
öâ³òàþòü íàéï³çí³øå, åòàëîíîì çàïðîïîíîâà-
íî ñîðò ‘Êñàíòà’.

Íàñòóïíîþ îçíàêîþ äëÿ ãðóïóâàííÿ çà ìå-
òîäèêàìè º îïèñ òèïó ðîñòó, çà ÿêèì äîñë³-
äæóâàí³ ðîñëèíè ïîä³ëÿþòü íà êàðëèêîâ³ òà 

ðîñëèíè ç íîðìàëüíèì òèïîì ðîñòó. Ó âè-
á³ðö³ ãåíîòèï³â ïðåäñòàâëåíî ëèøå ðîñëèíè 
ç íîðìàëüíèì òèïîì ðîñòó, àëå, çàëåæíî â³ä 
ãåíåòè÷íèõ îñîáëèâîñòåé, ìàþòü ñîðòîâ³ â³ä-
ì³ííîñò³ ÿê çà îçíàêîþ «äîâæèíà ãîëîâíîãî 
ñòåáëà» – â³ä 5 äî 10 ì, òàê ³ çà ôîðìîþ (ãà-
á³òóñîì) êóùà, ÿêà ìàº äåê³ëüêà ãðàäàö³é – 
â³ä âåðåòåíîïîä³áíî¿ äî êîí³÷íî¿ (îçíàêà 8). 
Ñåðåä äîñë³äæóâàíèõ çðàçê³â çà ö³ºþ îçíà-
êîþ âñòàíîâëåíî ÷³òê³ â³äì³ííîñò³, ÿê³ õà-
ðàêòåðí³ äëÿ òàêèõ ñîðò³â: ‘Çì³íà’ – âåðåòå-
íîïîä³áíà ôîðìà êóùà, ‘Ïîò³¿âñüêèé’ – â³ä 
âåðåòåíîïîä³áíî¿ äî öèë³íäðè÷íî¿, ‘Ñëîâ’ÿíêà’ 
– öèë³íäðè÷íà, Çàãðàâà’ – â³ä öèë³íäðè÷íî¿ 
äî áóëàâîïîä³áíî¿, ‘Ãàéäàìàöüêèé’ – áóëàâî-
ïîä³áíà ³ äëÿ ñîðòó ‘Àëüòà’ – êîí³÷íà ôîðìà 
(ðèñ. 2).  

Òðèâàë³ñòü âåãåòàö³éíîãî ïåð³îäó (ÒÂÏ) º 
âàæëèâîþ îçíàêîþ, ùî îáóìîâëþº óðîæàéí³ 
õàðàêòåðèñòèêè çðàçê³â ÷åðåç çàáåçïå÷åííÿ 
ðåàë³çàö³¿ ¿õíüîãî ïðîäóêòèâíîãî ïîòåíö³à-
ëó â ïåâíèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâàõ. 
Çà òðèâàë³ñòþ âåãåòàö³éíîãî ïåð³îäó (â³ä ïî-
ÿâè ñõîä³â äî íàñòàííÿ òåõí³÷íî¿ ñòèãëîñò³ 
øèøîê, îçíàêà 16 «÷àñ çáèðàííÿ øèøîê») ó 
êîëåêö³¿ ïåðåâàæàþòü (49% âèá³ðêè) çðàçêè 
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ñåðåäíüîñòèãëî¿ (118–128 äí³â) òà ï³çíüîñòèã-
ëî¿ (130–145 äí³â) ãðóï (44%), íåâåëèêà ê³ëü-
ê³ñòü (7%) çðàçê³â – ðàííüîñòèãëèõ (90–              
116 äí³â).  

Ñîðòè-åòàëîíè ‘Íîðòåðí Áðåâåð’ òà ‘Haller-
tauer Mercur’ â óìîâàõ Ïîë³ññÿ âïðîäîâæ ïå-
ð³îäó äîñë³äæåíü ìàéæå íå â³äð³çíÿëèñü çà 
÷àñîì íàñòàííÿ ñòèãëîñò³ øèøîê (òàáë. 1). ¯õ 
ìîæíà â³äíåñòè äî ãðóïè ñåðåäíüîñòèãëèõ 

Ðèñ. 2. Âèÿâëåííÿ îçíàêè «ãàá³òóñ êóùà» ó â³ò÷èçíÿíèõ ñîðò³â 
(1 – ‘Çì³íà’, 2 – ‘Ïîò³¿âñüêèé’, 3 – ‘Ñëîâ’ÿíêà’, 4 – ‘Çàãðàâà’, 5 – ‘Ãàéäàìàöüêèé’, 6 – ‘Àëüòà’)

1 2 3 4 5 6

ôîðì. Ñîðò ‘Nugget’ ï³äòâåðäèâ ïðîÿâ îçíàêè 
ÿê åòàëîííèé äëÿ ôîðì ï³çíüîñòèã ëî¿ ãðóïè. 
Ñåðåä ãðóïè â³ò÷èçíÿíèõ ïðåòåíäåíò³â â åòà-
ëîíè, íàéìåíøó ñòóï³íü âàð³àö³¿ îçíàêè ÒÂÏ 
âñòàíîâëåíî äëÿ ñîðò³â ñåðåäíüîñòèãëî¿ ãðóïè  
(‘Ïîë³ñüêèé’, ‘Êëîí 18’, ‘Çàãðàâà’), ñåðåäí³é 
ð³âåíü âàð³àö³¿ ö³º¿ îçíàêè äëÿ ï³çíüîñòèãëèõ 
ñîðò³â (‘Ãàéäàìàöüêèé’, ‘Ãðàí³ò’) òà ðàííüîãî 
ñîðòó (‘Àëüòà’). 

Òàáëèöÿ 1 
Îö³íþâàííÿ òðèâàëîñò³ âåãåòàö³éíîãî ïåð³îäó â ñîðò³â-åòàëîí³â òà â³ò÷èçíÿíèõ ïðåòåíäåíò³â 

â åòàëîíè
¹ ç/ï Íàçâà ñîðòó Êðà¿íà Êîä îçíàêè Ñåðåäíº, ä³á Ìin-max, ä³á Âàð³àö³ÿ îçíàêè V, %

1 ‘Íîðòåðí Áðåâåð’ GBR 3 121 118-124 4,9
2 ‘Hallertauer Mercur’ DEU 5 121 118-128 9.1
3 ‘Nugget’ USA 7 133 130-136 4.6
4 ‘Àëüòà’ UKR 3 108 102-115 11,5
5 ‘Ïîë³ñüêèé’ UKR 5 121 119-124 3,4
6 ‘Êëîí 18’ UKR 5 124 121-128 5,0
7 ‘Çàãðàâà’ UKR 5 126 122-131 8,0
8 ‘Ãàéäàìàöüêèé’ UKR 7 145 136-148 13,1
9 ‘Ãðàí³ò’ UKR 7 135 132-138 15,5

Àíàë³ç íàêîïè÷åíî¿ ³íôîðìàö³éíî¿ áàçè 
ìîðôîëîã³÷íèõ îïèñ³â òà âèâ÷åííÿ ñîðòîâîãî 
ãåíîôîíäó õìåëþ çâè÷àéíîãî (Humulus 
lupulus L.) äîçâîëèâ ïðîâåñòè äåòàëüíèé ïî-
ð³âíÿëüíèé àíàë³ç çàãàëüíîâ³äîìèõ ³ â³ò÷èç-
íÿíèõ ñîðò³â ç ìåòîþ âèä³ëåííÿ ñîðò³â óêðà-
¿íñüêî¿ ñåëåêö³¿ ç åòàëîííèìè îçíàêàìè. 
Ïðàêòè÷íî çà âñ³ìà ãðàäàö³ÿìè îçíà÷åíèõ 
ìîðôîëîã³÷íèõ îçíàê îïèñó ñîðò³â õìåëþ 
çâè÷àéíîãî âèÿâëåí³ â³ò÷èçíÿí³ ñîðòè ç åòà-
ëîííèìè îçíàêàìè (òàáë. 2), ÿê³ ïðîïîíóþòü 

äî âèêîðèñòàííÿ äëÿ óäîñêîíàëåííÿ ìåòîäè-
êè åêñïåðòèçè ñîðò³â.

Äî âàæëèâèõ îçíàê çà ÿêèìè ïðîâîäÿòü 
³äåíòèô³êàö³éíèõ îïèñ ñîðò³â º îçíàêè, ÿê³ 
õàðàêòåðèçóþòü ãåíåðàòèâí³ îðãàíè – æ³íî÷³ 
ñóöâ³òòÿ õìåëþ (øèøêè), çîêðåìà ¿õí³é ðîç-
ì³ð (îçíàêà 17) òà ôîðìó (îçíàêà 18). Çà ðîç-
ì³ðîì øèøêè (â³äñòàíü â³ä îñíîâè øèøêè 
äî ¿¿ âåðøèíè) âèä³ëåíî ñîðòè – ïðåòåíäåíòè 
â åòàëîíè: ‘Ãàéäàìàöüêèé’ – øèøêà ìàëà 
(â³ä 3 äî 4,5 ñì); ‘Ïîë³ñüêèé’, ‘Çì³íà’ – ñåðåä-
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Òàáëèöÿ 2 
²íôîðìàö³éíà áàçà äàíèõ ìîðôîëîã³÷íèõ îçíàê ñîðò³â õìåëþ ç ïåðåë³êîì ³íîçåìíèõ ñîðò³â-åòàëîí³â

òà â³ò÷èçíÿíèõ ïðåòåíäåíò³â â åòàëîíè
¹ 

ç/ï Îçíàêà Ñòóïåí³ âèÿâëåííÿ îçíàê Êîäè
Ñîðòè-åòàëîíè

³íîçåìí³ â³ò÷èçíÿí³ ïðåòåíäåíòè 

1.

Îñíîâíèé ïàã³í: 
àíòîö³àíîâå 
çàáàðâëåííÿ VG (à) 
37–38

â³äñóòíº àáî äóæå ñëàáêå 1 Late Cluster Ñëîâ’ÿíêà, Çàãðàâà
ñëàáêå 3 Willamette
ñåðåäíº 5 Spalter Êëîí 18
ñèëüíå 7 Northern Brewer Õìåëåñëàâ, Ïîë³ñüêèé
äóæå ñèëüíå 9 Wye Ñhallenger Ãðàí³ò

4

Ëèñòîê: êîë³ð 
âåðõíüîãî áîêó 
ëèñòêîâî¿ ïëàñòèíêè 
VG (à) (á) 37–38

æîâòèé 1 Diva –
æîâòî-çåëåíèé 2 Comet Àëüòà, Õìåëåñëàâ

çåëåíèé 3 Wye Target Brewers Gold Çàãðàâà, Êëîí 18

5. 

Ëèñòêè: ³íòåíñèâí³ñòü 
çåëåíîãî çàáàðâëåííÿ 
âåðõíüîãî áîêó 
ëèñòêîâî¿ ïëàñòèíêè 
VG (à) (á) 37–38

ñâ³òëå 3 Brewers Gold Õìåëåñëàâ, Ðóñëàí
ïîì³ðíå 5 Nugget Çàãðàâà, Êëîí 18

òåìíå 7 Wye Target Êñàíòà

6. ×àñ ïî÷àòêó öâ³ò³ííÿ 
MG 37–38

ðàíí³é 3 Northern Brewer Àëüòà
ñåðåäí³é 5 Wye Target  Êëîí 18, Çàãðàâà
ï³çí³é 7 Hersbrucker Spat Êñàíòà

7. Ðîñëèíà: òèï ðîñòó 
MG 37–38

êàðëèêîâèé 1 First Gold 
íîðìàëüíèé 2 Hallertauer Magnum Ñëîâ’ÿíêà

8.
Ðîñëèíà: ôîðìà 
(ãàá³òóñ) 
MG 37–38

âåðåòåíîïîä³áíà 1 Northern Brewer Çì³íà
â³ä âåðåòåíîïîä³áíî¿ 
äî öèë³íäðè÷íî¿ 2 Hallertauer Taurus Ïîò³¿âñüêèé 

öèë³íäðè÷íà 3 Hallertauer Magnum Ñëîâ’ÿíêà
â³ä öèë³íäðè÷íî¿ 
äî áóëàâîïîä³áíî¿ 4 Willamette Çàãðàâà 

áóëàâîïîä³áíà 5 Spalter Select Ãàéäàìàöüêèé
â³ä öèë³íäðè÷íî¿ 
äî êîí³÷íî¿ 6 Galena –

êîí³÷íà 7 Glacier Àëüòà

16. 
×àñ çáèðàííÿ ñòèãëèõ 
øèøîê 
MG 89

ðàíí³ 3 Northern Brewer Àëüòà
ñåðåäí³ 5 Hallertauer Merkur Êëîí 18, Çàãðàâà
ï³çí³ 7 Nugget Ãàéäàìàöüêèé, Ãðàí³ò

17. Øèøêà: çà ðîçì³ðîì
MG (à) 89

ìàëà 3 Saphir Ãàéäàìàöüêèé
ñåðåäíÿ 5 Hersbrucker Spat Ïîë³ñüêèé, Çì³íà
âåëèêà 7 Tettnanger Êëîí 18, Çàãðàâà

18. Øèøêà: ôîðìà
VG (â) 89

öèë³íäðè÷íà 1 Wye Target Êëîí 18
âóçüêîîâàëüíà 2 Northern Brewer Ñëîâ’ÿíêà
îâàëüíà 3 Nugget Ðóñëàí, Àëüòà
øèðîêîîâàëüíà 4 Brewers Gold Çëàòî Ïîë³ññÿ
êóëÿñòà 5 Æèòè÷

Ðèñ. 3. Âèÿâëåííÿ îçíàêè «ôîðìà øèøêè» ó â³ò÷èçíÿíèõ ñîðò³â 
(1 – ‘Êëîí 18’, 2 – ‘Ñëîâ’ÿíêà’, 3 – ‘Ðóñëàí’, 4 – ‘Àëüòà’, 5 – ‘Çëàòî Ïîë³ññÿ’, 6 – ‘Æèòè÷’)

1 2 3 4 5 6
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í³ øèøêè (â³ä 4,5 äî 6 ñì); ‘Êëîí 18’, ‘Çàã-
ðàâà’ – âåëèê³ øèøêè (á³ëüøå 6 ñì).

Çà ôîðìîþ øèøêè (ðèñ. 3) âèä³ëåíî ñîðò ç 
öèë³íäðè÷íîþ ôîðìîþ øèøêè – ‘Êëîí 18’, 
âóçüêîîâàëüíîþ – ‘Ñëîâ’ÿíêà’, îâàëüíîþ – 
‘Ðóñëàí’, ‘Àëüòà’, øèðîêîîâàëüíîþ – ‘Çëàòî 
Ïîë³ññÿ’, êóëÿñòîþ – ‘Æèòè÷’. 

Âèêîðèñòàííÿ çàïðîïîíîâàíèõ â³ò÷èçíÿ-
íèõ ñîðò³â, ÿê åòàëîí³â, ìîæå ï³äâèùèòè 
ÿê³ñòü åêñïåðòíî¿ îö³íêè íîâèõ ñåëåêö³éíèõ 
ãåíîòèï³â òà ïðåòåíäåíò³â äëÿ ïðîõîäæåííÿ 
åêñïåðòèçè, îñê³ëüêè äëÿ ÷³òêî¿ ðåºñòðàö³¿ 
âèÿâëåííÿ îçíàêè ïîðÿä ³ç ñîðòàìè-êàíäè-
äàòàìè íåîáõ³äíî âèñàäæóâàòè ñîðòè-åòàëî-
íè (ï. 5.1 ìåòîäèêè íà ÂÎÑ [8]), à ³íîçåìí³ 
ñîðòè-åòàëîíè íå çàâæäè º äîñòóïíèìè äëÿ 
åêñïåðòèçè, îñê³ëüêè ³ñíóþòü ïåâí³ çàêîíî-
äàâ÷³ ïåðåøêîäè ùîäî ¿õíüîãî ïîøèðåííÿ â 
³íøèõ êðà¿íàõ, ó òîìó ÷èñë³ ³ â Óêðà¿í³.

Âèñíîâêè
Ïðîâåäåíî âèâ÷åííÿ áàçîâî¿ êîëåêö³¿ çà-

ãàëüíîâ³äîìèõ ñîðò³â ³ çðàçê³â õìåëþ çâè÷àé-
íîãî â³ò÷èçíÿíî¿ ñåëåêö³¿ çà ìîðôîëîã³÷íèìè 
îçíàêàìè âåãåòàòèâíèõ (ñòåáëî, ëèñòÿ, êóù), 
ãåíåðàòèâíèõ îðãàí³â ðîñëèí (øèøêà) òà ôå-
íîëîã³÷íèìè îïèñàìè (÷àñ öâ³ò³ííÿ ³ çáèðàí-
íÿ øèøîê), ùî äîçâîëèëî âèçíà÷èòè ñîðòè ç³ 
ñòàá³ëüíèì ïðîÿâîì îñíîâíèõ ³äåíòèô³êàö³é-
íèõ îçíàê õìåëþ. Âèä³ëåíî â³ò÷èçíÿí³ ñîðòè, 
ÿê³ ïðåçåíòóþòü îäíó åòàëîííó îçíàêó (‘Æè-
òè÷’, ‘Çëàòî Ïîë³ññÿ’, ‘Ðóñëàí’, ‘Ïîë³ñüêèé’) 
àáî ïîºäíóþòü äåê³ëüêà îçíàê (‘Êëîí 18’, 
‘Ñëîâ’ÿíêà’, ‘Çàãðàâà’ òà ³í.). 
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Purpose. Conduct a generalized assessment of samples 
of the base collection of hops Humulus lupulus L. Institute 
of Agriculture Polissia of NAAS of Ukraine according to the 
level of manifestation of the main morphological characters 
to highlight domestic varieties with reference characters. 
Methods. Field, visual estimation, laboratory, analytical. 
Results. During 2011–2017 samples of the base collection 
of Humulus lupulus L. hops were evaluated in the condi-
tions of Polissia; the level of manifestation of their main 
morphological characters was determined. An information 
base has been formed on the morphological characteristics 
of hop varieties with a list of foreign standard varieties and 
domestic applicants for standards on certain characteristics. 
It was revealed that breeds have varying degrees of charac-
ters manifestation. In particular, according to the intensity 
of the anthocyanin color of the stem from very weak – ‘Sla-
vianka’, ‘Zahrava’ to very strong – ‘Hranit’; according to the 
color of the upper part of the leaf blade: from yellow-green, 
characteristic for the ‘Alta’ and ‘Khmeleslav’ varieties to 
green, for the ‘Zahrava’ and ‘Clon 18’ varieties. By flowering 
time and onset of technical ripeness of cones, the varie ties 

ÓÄÊ 633.791:631.527.8 
Øòàíüêî È. Ï. Àíàëèç óêðàèíñêîé êîëëåêöèè ñîðòîâ õìåëÿ îáûêíîâåííîãî (Humulus lupulus L.) äëÿ 

âûäåëåíèÿ ñîðòîâ ñ ýòàëîííûìè ïðèçíàêàìè // Plant Varieties Studying and Protection, 15(4), 365–371. 
https://doi.org/10.21498/2518-1017.15.4.2019.188551
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Öåëü. Ïðîâåñòè îáîáùåííóþ îöåíêó îáðàçöîâ áàçî-
âîé êîëëåêöèè õìåëÿ Humulus lupulus L. Èíñòèòóòà ñåëüñü-
êîãî õîçÿéñòâà Ïîëåñüÿ ÍÀÀÍ (ÈÑÃÏ ÍÀÀÍ) ïî óðîâíþ 
ïðîÿâëåíèÿ îñíîâíûõ ìîðôîëîãè÷åñêèõ ïðèçíàêîâ äëÿ 
âûäåëåíèÿ îòå÷åñòâåííûõ ñîðòîâ ñ ýòàëîííûìè ïðèçíà-
êàìè. Ìåòîäû. Ïîëåâîé, âèçóàëüíîé îöåíêè, ëàáîðàòîð-
íûé, àíàëèòè÷åñêèé. Ðåçóëüòàòû. Â òå÷åíèå 2011–2017 ãã. 
áûëà ïðîâåäåíà îöåíêà îáðàçöîâ áàçîâîé êîëëåêöèè 
õìåëÿ Humulus lupulus L. â óñëîâèÿõ Ïîëåñüÿ, îïðåäåëåí 
óðîâåíü ïðîÿâëåíèÿ èõíèõ îñíîâíûõ ìîðôîëîãè÷åñêèõ 
ïðèçíàêîâ. Ñôîðìèðîâàíà èíôîðìàöèîííàÿ áàçà ìîð-
ôîëîãè÷åñêèõ ïðèçíàêîâ ñîðòîâ õìåëÿ ñ ïåðå÷íåì èíî-
ñòðàííûõ ñîðòîâ-ñòàíäàðòîâ è îòå÷åñòâåííûõ ïðåòåí-
äåíòîâ íà ñòàíäàðòû ïî îïðåäåëåííûì ïðèçíàêàì. Óñòà-
íîâëåíî, ÷òî ñîðòà èìåþò ðàçëè÷íóþ ñòåïåíü âûÿâëåíèÿ 
ïðèçíàêîâ. Â ÷àñòíîñòè, ïî èíòåíñèâíîñòè àíòîöèàíîâîé 
îêðàñêè ñòåáëÿ îò î÷åíü ñëàáîãî – ‘Ñëîâ’ÿíêà’, ‘Çàãðàâà’ ê 
î÷åíü ñèëüíîìó – ‘Ãðàí³ò’; ïî îêðàñêå âåðõíåé ÷àñòè ëè-
ñòîâîé ïëàñòèíêè: îò æåëòî-çåëåíîé, õàðàêòåðíîé äëÿ ñî-
ðòîâ ‘Àëüòà’ è ‘Õìåëåñëàâ’ ê çåëåíîé – äëÿ ñîðòîâ ‘Çàãðàâà’ 
è ‘Êëîí 18’. Ïî âðåìåíè öâåòåíèÿ è íàñòóïëåíèÿ òåõíè-
÷åñêîé ñïåëîñòè øèøåê ñîðòà ðàñïðåäåëåíû ïî ãðóïïàì: 
ðàííèå – ‘Àëüòà’, ñðåäíèå – ‘Êëîí 18’, ‘Çàãðàâà’, ïîçäíèå – 

‘Êñàíòà’, ‘Ãàéäàìàöüêèé’, ‘Ãðàí³ò’. Ñðåäè îòå÷åñòâåííûõ ïðå-
òåíäåíòîâ íà ýòàëîíû ïî ôîðìå êóñòà ïðåäëîæåíî ñîðò 
‘Çì³íà’ – âåðåòåíîîáðàçíàÿ, ‘Ñëîâ’ÿíêà’ – öèëèíäðè÷åñêàÿ, 
‘Àëüòà’ – êîíè÷åñêàÿ è äð.; ïî ôîðìå øèøêè – ñîðò ‘Êëîí 
18’ – öèëèíäðè÷åñêàÿ, ‘Ñëàâÿíêà’ – óçêîîâàëüíàÿ, ‘Ðóñëàí’, 
‘Àëüòà’ – îâàëüíàÿ, ‘Çëàòî Ïîë³ññÿ’ – øèðîêîîâàëüíàÿ è 
‘Æèòè÷’ – øàðîâèäíàÿ. Âûâîäû. Ïî ðåçóëüòàòàì ìíîãî-
ëåòíèõ èññëåäîâàíèé ïðîâåäåíà ñðàâíèòåëüíàÿ îöåíêà 
ñîðòîâ-ýòàëîíîâ èíîñòðàííîé ñåëåêöèè è îáðàçöîâ êîë-
ëåêöèè îòå ÷åñòâåííîãî ïðîèñõîæäåíèÿ ïî õàðàêòåðè-
ñòèêàì âåãåòàòèâíûõ (ñòåáåëü, ëèñò, êóñò), ãåíåðàòèâíûõ 
îðãàíîâ ðàñòåíèé (øèøêà) è ôåíîëîãè÷åñêèì îïèñàíèÿì 
(âðåìÿ öâåòåíèÿ è ñáîðà øèøåê), ÷òî ïîçâîëèëî îïðåäå-
ëèòü ñîðòà ñî ñòàáèëüíûì ïðîÿâëåíèåì îñíîâíûõ èäåíòè-
ôèêàöèîííûõ ïðèçíàêîâ õìåëÿ. Âûäåëåíû è ïðåäëîæåíû 
äëÿ èñïîëüçîâàíèÿ â êà÷åñòâå ýòàëîíîâ îòå÷åñòâåííûå 
ñîðòà, êîòîðûå ÿâëÿþòñÿ íîñèòåëÿìè îòäåëüíûõ ïðèçíà-
êîâ (‘Çëàòî Ïîë³ññÿ’, ‘Æèòè÷’, ‘Ðóñëàí’, ‘Ïîë³ñüêèé’) èëè íå-
ñêîëüêèõ (‘Ñëîâ’ÿíêà’, ‘Çàãðàâà’, ‘Ãàéäàìàöüêèé’, ‘Êëîí 18’, 
‘Õìåëåñëàâ’, ‘Àëüòà’ è äð.).

Êëþ÷åâûå ñëîâà: Humulus lupulus L.; îêðàñ ãëàâíîãî ñòå-
áëÿ; ãàáèòóñ êóñòà; ïðîäîëæèòåëüíîñòü âåãåòàöèîííîãî 
ïåðèîäà; òèï ðîñòà; êîä ïðîÿâëåíèÿ; èäåíòèôèêàöèÿ.
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are divided into groups: early – ‘Alta’, medium – ‘Clon 18’, 
‘Zahrava’, later – ‘Xanta’, ‘Haidamatskyi’, ‘Hranit’. Among do-
mestic applicants for standards in the form of a bush, the va-
riety ‘Zmina’ – spindle-shaped, ‘Slavianka’ – cylindrical, ‘Alta’ –
conical, and others; in the shape of a cone – variety ‘Clone 18’ – 
cylindrical, ‘Slavianka’ – narrow oval, ‘Ruslan’, ‘Alta’ – oval, ‘Zlato 
Polissia’ – wide oval and ‘Zhytych’ – spherical. Conclusions. 
Based on the results of long-term investigations, a compara-
tive assessment of the reference varieties of foreign breeding 
and samples of the collection of domestic origin was carried 
out according to the characteristics of the vegetative (stem, 
leaf, bush), plant generative organs (cone) and phenological 
descriptions (time of flowering and cone harvesting), which 
allowed to determine the varieties with stable manifestation 
of the main identification signs of hops. Domestic varieties 
that are carriers of individual (‘Zlato Polissia’, ‘Zhytych’, ‘Rus-
lan’, ‘Poliskyi’) or several traits (‘Slavianka’, ‘Zahrava’, ‘Haid-
amatskyi’, ‘Clon 18’, ‘Khmeleslav’, ‘Alta’, etc.) are isolated and 
proposed for use as standards.

Keywords: Humulus lupulus L.; variety; sign; standard; 
code of display; collection of hop; identification.
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Îö³íêà ³íáðåäíèõ ë³í³é êóêóðóäçè 
çà îçíàêîþ õîëîäîñò³éêîñò³ òà SSR ìàðêåðàìè 
Â. Ë. Æåìîéäà1, Ë. Ì. Ïðèñÿæíþê2*, Ñ. À. Êðàñíîâñüêèé3, 
Í. Â. Áàøê³ðîâà1, Þ. Â. Øèò³êîâà2, Ñ. ². Ìåëüíèê2

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, 
ì. Êè¿â, 03041, Óêðà¿íà
2Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîä³ìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
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3KWS-Óêðà¿íà, á-ð Äðóæáè Íàðîä³â, 19, ì. Êè¿â, 01042, Óêðà¿íà

Ìåòà. Êëàñèô³êàö³ÿ âèõ³äíîãî ìàòåð³àëó êóêóðóäçè çà ñòóïåíåì õîëîäîñò³éêîñò³, ³äåíòèô³êàö³ÿ ñàìîçàïèëåíèõ 
ë³í³é êóêóðóäçè â ëàáîðàòîðíèõ ³ ïîëüîâèõ óìîâàõ çà õîëîäîñò³éê³ñòþ, îñíîâíèìè ãîñïîäàðñüêî-ö³ííèìè ïîêàçíèêà-
ìè òà ¿õíº ãåíîòèïóâàííÿ íà îñíîâ³ SSR ìàðêåð³â. Ìåòîäè. Ïîëüîâ³ òà ëàáîðàòîðí³ ìåòîäè, ìîëåêóëÿðíî-ãåíåòè÷íèé 
àíàë³ç. Ðåçóëüòàòè. Ó ðåçóëüòàò³ äîñë³äæåíü íà îñíîâ³ cold test ïðîâåäåíî ðàíæóâàííÿ ñàìîçàïèëåíèõ ë³í³é êóêó-
ðóäçè çà ð³âíåì õîëîäîñò³éêîñò³. Íà ðåçóëüòàòè ðàíæóâàííÿ íå âïëèâàâ òèï çåðíà, îñê³ëüêè äî íàéá³ëüø õîëîäî-
ñò³éêèõ íàëåæàòü ë³í³¿ ç ð³çíèì òèïîì çåðíà. Ïîëüîâà ñõîæ³ñòü ë³í³é êóêóðóäçè âàð³þâàëà çàëåæíî â³ä ñòðîêó ñ³âáè 
òà ñòàíîâèëà 32,1–87,8% çà ïåðøîãî (6–6,5 °Ñ) ñòðîêó ñ³âáè, 41,8–88,5% – çà äðóãîãî (8–8,5 °Ñ) òà 51,1–90,0% – çà 
òðåòüîãî (10–10,5 °Ñ). Ñàìîçàïèëåí³ ë³í³¿ HLG 1203, HLG 1238, Co 255, UCH 37 òà FV 243, Q170, AK 135, F2, L155 òà P165 
ìàþòü íàéêðàùó ðåãåíåðàòèâíó çäàòí³ñòü òà íàéâèùó ñõîæ³ñòü çà õîëîäíîãî ïðîðîùóâàííÿ íàñ³ííÿ òà ¿¿ çáåðåæåííÿ 
â³äíîñíî êîíòðîëþ. Çà ïîêàçíèêàìè óðîæàéíîñò³ ñàìîçàïèëåíèõ ë³í³é âèçíà÷åíî, ùî âîíè ïî ð³çíîìó ðåàãóâàëè íà 
ñòðîêè ñ³âáè. Âèçíà÷åíèé ãåíåòè÷íèé ïîë³ìîðô³çì õîëîäîñò³éêèõ ë³í³é çà 5 SSR ìàðêåðàìè. Â³äïîâ³äíî äî îòðè-
ìàíèõ ðåçóëüòàò³â âñòàíîâëåíî íàÿâí³ñòü â³ä 3 äî 7 àëåë³â. ²íäåêñ ïîë³ìîðôíîñò³ ëîêóñó (Ð²Ñ) ñêëàâ 0,56–0,86. Çà 
òðüîìà ìàðêåðàìè – bnlg1129, bnlg1782 òà phi064 ó äîñë³äæóâàíèõ ë³í³é áóëî âèÿâëåíî âíóòð³øíüîë³í³éíèé ïîë³-
ìîðô³çì. Ðåçóëüòàòè äîñë³äæåíü äîçâîëèëè âèçíà÷èòè 4 êëàñòåðè, ÿê³ â³äîáðàçèëè ñòóï³íü ãåíåòè÷íî¿ áëèçüêîñò³ çà 
äîñë³äæóâàíèìè ìàðêåðàìè. Ë³í³¿ Ak 135 òà Ak 153, ÿê³ óâ³éøëè â îäèí êëàñòåð º íàéá³ëüø ñïîð³äíåíèìè, à íàéá³ëüø 
â³ääàëåíèìè – Ñî225 òà Q 170. Îòðèìàí³ äàí³ ñâ³ä÷àòü, ùî äîñë³äæóâàí³ ë³í³¿ êóêóðóäçè ñôîðìóâàëè êëàñòåðè â³äïî-
â³äíî äî ¿õíüîãî ïîõîäæåííÿ ³ äåÿê³ – â³äïîâ³äíî äî ¿õíüî¿ õîëîäîñò³éêîñò³. Âèñíîâêè. Çà ðåçóëüòàòàìè äîñë³äæåíü 
âèä³ëåíî 7 ñàìîçàïèëåíèõ ë³í³é êóêóðóäçè (Co 255, HLG 1203, HLG 1238, Q 170, UCH 37, Ak 135, FV 243), ÿê³ º ö³ííèì 
âèõ³äíèì ìàòåð³àëîì ó ñåëåêö³¿ íà õîëîäîñò³éê³ñòü.

Êëþ÷îâ³ ñëîâà: ñàìîçàïèëüí³ ë³í³¿ êóêóðóäçè; õîëîäîñò³éê³ñòü; SSR ìàðêåðè; ÄÍÊ.

ï³ä ö³ºþ êóëüòóðîþ ç êîæíèì ðîêîì ñòð³ì-
êî çðîñòàþòü çàâäÿêè ðîçøèðåííþ çîíè ¿¿ 
âèðîùóâàííÿ â ï³âí³÷íèõ ðåã³îíàõ êðà¿íè. 
Ð³âåíü óðîæàéíîñò³ ã³áðèä³â êóêóðóäçè íà 
ñüîãîäí³ äîñÿãàº 14–16 ò/ãà íàâ³òü ó çîí³ 
Ï³âí³÷íîãî Ë³ñîñòåïó, ïðîòå, ó çîí³ Ïîë³ññÿ 
â³í çíà÷íî íèæ÷èé, ó ïåðøó ÷åðãó çà ðàõó-
íîê íåñòàá³ëüíèõ ïîãîäíèõ óìîâ ó âåñíÿíèé 
ïåð³îä. 

×åðåç çì³íè êë³ìàòó, ñòâîðåííÿ ³ âïðîâà-
äæåííÿ ó âèðîáíèöòâî íîâèõ âèñîêîïðîäóê-
òèâíèõ ã³áðèä³â êóêóðóäçè, àäàïòîâàíèõ äî 
óìîâ ð³çíèõ ïðèðîäíî-êë³ìàòè÷íèõ çîí, çíà÷-
íî çðîñëè ïîñ³âí³ ïëîù³ â çîíàõ Ïîë³ññÿ òà 
Ë³ñîñòåïó. Çîêðåìà, çà îñòàíí³ 15 ðîê³â ïëî-
ù³ ï³ä êóêóðóäçîþ íà Ïîë³ññ³ çá³ëüøèëèñÿ 
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ìàéæå ó 8, à â Ë³ñîñòåïó – ó 6 ðàç³â. Ó Ñòåïó, 
äå îñòàíí³ì ÷àñîì ñïîñòåð³ãàºòüñÿ äåô³öèò 
âîëîãè, âîíè çàëèøèëèñÿ ïðàêòè÷íî íåçì³í-
íèìè [1]. Îäíèì ³ç ôàêòîð³â ðîçøèðåííÿ ïî-
ñ³âíèõ ïëîù ï³ä ö³ºþ êóëüòóðîþ º âèêîðèñ-
òàííÿ ñêîðîñòèãëèõ õîëîäîñò³éêèõ ã³áðèä³â, 
ÿê³ çäàòí³ ôîðìóâàòè âèñîê³ âðîæà¿ â öèõ 
ðåã³îíàõ [2–4]. 

Îö³íêà âèõ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó 
çà ñòóïåíåì ãåíåòè÷íî¿ áëèçüêîñò³ äîçâîëÿº 
çíà÷íî ñêîðîòèòè ñåëåêö³éíèé ïðîöåñ. Ñó-
÷àñí³ ìåòîäè ÄÍÊ àíàë³çó, çîêðåìà ÏËÐ-
àíàë³ç, äîçâîëÿþòü âèçíà÷èòè âíóòð³øíüî-
âèäîâó ì³íëèâ³ñòü, ùî ðîáèòü ìîæëèâèì 
êëàñèô³êàö³þ ñîðò³â, ë³í³é ³ ôîðì ó çàëåæ-
íîñò³ â³ä ¿õí³õ ãåíåòè÷íèõ âçàºìîâ³äíîñèí òà 
çàëó÷èòè â ñåëåêö³éíèé ïðîöåñ íàéá³ëüø 
â³ääàëåí³ ë³í³¿ [8, 9].

Ìîëåêóëÿðí³ ìàðêåðè äëÿ îö³íêè ãåíåòè÷-
íîãî ð³çíîìàí³òòÿ ë³í³é êóêóðóäçè çàñòîñîâó-
þòüñÿ äëÿ âèçíà÷åííÿ âçàºìîçâ’ÿçê³â ì³æ äî-
ñë³äæóâàíèìè ãåíîòèïàìè. Âèêîðèñòîâóþòü 
ð³çíîìàí³òí³ ìîëåêóëÿðí³ ìàðêåðè íà îñíîâ³ 
çàïàñíèõ á³ëê³â òà ÄÍÊ [10, 11]. Ñåðåä ÄÍÊ 
ìàðêåð³â øèðîêî âèêîðèñòîâóþòü ìàðêåðè íà 
îñíîâ³ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ (ÏËÐ), 
çîêðåìà ì³êðîñàòåë³òí³ ìàðêåðè (SSR – Simple 
Sequence Repeats), îñê³ëüêè âîíè º êîäîì³-
íàíòíèìè òà âèñîêîïîë³ìîðôíèìè [12]

Ìåòà äîñë³äæåíü – êëàñèô³êàö³ÿ âèõ³äíî-
ãî ìàòåð³àëó êóêóðóäçè çà ñòóïåíåì õîëîäî-
ñò³éêîñò³, ³äåíòèô³êàö³ÿ ñàìîçàïèëåíèõ ë³-
í³é êóêóðóäçè â ëàáîðàòîðíèõ ³ ïîëüîâèõ 
óìîâàõ çà õîëîäîñò³éê³ñòþ òà îñíîâíèìè ãîñ-
ïîäàðñüêî-ö³ííèìè ïîêàçíèêàìè òà ¿õíº ãåíî-
òèïóâàííÿ çà äîïîìîãîþ SSR ìàðêåð³â.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëîì äëÿ äîñë³äæåííÿ ñëóãóâàëè 

êîëåêö³éí³ çðàçêè êóêóðóäçè â³ò÷èçíÿíî¿ òà 
çàðóá³æíî¿ ñåëåêö³¿, ÿê³ áóëè îòðèìàí³ ç 
Âñåðîñ³éñüêîãî ³íñòèòóòó ðîñëèííèöòâà ³ìå-
í³ Ì. ². Âàâèëîâà (ì. Ñàíêò-Ïåòåðáóðã, Ðîñ³é-
ñüêà Ôåäåðàö³ÿ), Íàö³îíàëüíîãî öåíòðó ãåíå-
òè÷íèõ ðåñóðñ³â ðîñëèí Óêðà¿íè (ì. Õàðê³â, 
Óêðà¿íà), êàôåäðè ñåëåêö³¿ òà íàñ³ííèöòâà 
Íàö³îíàëüíîãî óí³âåðñèòåòó á³îðåñóðñ³â ³ 
ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè (ÍÓÁ³Ï 
Óêðà¿íè), ÍÍÖ «²íñòèòóòó çåìëåðîáñòâà 
ÍÀÀÍ Óêðà¿íè» òà ÒÎÂ «Ðàñàâà».

Ëàáîðàòîðíå âèçíà÷åííÿ õîëîäîñò³éêîñò³ 
ïðîâîäèëè çã³äíî ìåòîäèêè Ê³ÿøêî Í. ². [5]. 
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè çã³äíî Ìå-
òîäè÷íèõ ðåêîìåíäàö³é ïîëüîâîãî òà ëàáîðà-
òîðíîãî âèâ÷åííÿ ãåíåòè÷íèõ ðåñóðñ³â êóêó-
ðóäçè [13] ïðîòÿãîì 2009–2011 ðð. íà ïîëÿõ 
ëàáîðàòîð³¿ ñåëåêö³¿ êàôåäðè ãåíåòèêè, ñå-
ëåêö³¿ ³ íàñ³ííèöòâà ³ì. ïðîô. Ì. Î. Çåëåíñü-

êîãî âèðîáíè÷îãî ï³äðîçä³ëó «Àãðîíîì³÷íà 
äîñë³äíà ñòàíö³ÿ» ÍÓÁ³Ï Óêðà¿íè, ÿêà ðîç-
òàøîâàíà â ñ. Ïøåíè÷íå Âàñèëüê³âñüêîãî 
ðàéîíó Êè¿âñüêî¿ îáëàñò³. 

Ó ïîëüîâèõ óìîâàõ ç ìåòîþ âèçíà÷åííÿ õî-
ëîäîñò³éêîñò³ áóëî ïðîâåäåíî ñ³âáó çà ð³çíèõ 
òåìïåðàòóð ´ðóíòó íà ãëèáèí³ çàãîðòàííÿ 
íàñ³ííÿ (5–6 ñì). Ñ³âáó (ïåðøèé ñòðîê) ïðî-
âîäèëè çà òåìïåðàòóðè ´ðóíòó 6,0–6,5 °Ñ, 
äðóãèé – 8,0–8,5 °Ñ òà òðåò³é – 10,0–10,5 °Ñ. 
Êîíòðîëåì ñëóãóâàâ òðåò³é ñòðîê ñ³âáè. 
¥ðóíò äîñë³äíî¿ ä³ëÿíêè – ÷îðíîçåì òèïîâèé, 
ìàëîãóìóñíèé, êðóïíîïèëóâàòî-ñåðåäíüîñóã-
ëèíêîâèé çà ãðàíóëîìåòðè÷íèì ñêëàäîì [14]. 
Ïîãîäí³ óìîâè ðîê³â äîñë³äæåíü áóëè ñïðè-
ÿòëèâèìè äëÿ âèðîùóâàííÿ êóêóðóäçè íà 
çåðíî.

Âèâ÷åííÿ êîëåêö³éíèõ çðàçê³â êóêóðóäçè 
â ïîëüîâèõ óìîâàõ ïðîâîäèëè â ÷îòèðüîõðà-
çîâ³é ïîâòîðíîñò³ ïðè ðåíäîì³çîâàíîìó ðîç-
ì³ùåíí³ ä³ëÿíîê. Îáë³êîâà ïëîùà ä³ëÿíîê 
ñòàíîâèëà äëÿ ñàìîçàïèëåíèõ ë³í³é – 4,9 ì2, 
äëÿ ã³áðèä³â – 9,8 ì2. Ôåíîëîã³÷í³ ñïîñòåðå-
æåííÿ, á³îìåòðè÷í³ âèì³ðè, îáë³êè ñò³éêîñò³ 
ïðîòè øê³äíèê³â ³ õâîðîá, àíàë³ç ïîêàçíè-
ê³â ñòðóêòóðè âðîæàþ òà âðîæàéí³ñòü âè-
êîíóâàëè â³äïîâ³äíî äî çàãàëüíîïðèéíÿòèõ 
ìåòîäèê [5–7, 15–17]. Âîëîã³ñòü çåðíà ïðè 
çáèðàíí³ âèì³ðþâàëè âîëîãîì³ðîì Wile 55.

Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç
²íáðåäí³ ë³í³¿ êóêóðóäçè, ÿê³ áóëè â³ä³áðà-

í³ çà îçíàêîþ õîëîäîñò³éêîñò³ ç 2011 ðîêó 
áóëè çàëó÷åí³ â ñåëåêö³éíèé ïðîöåñ, ÿêèé 
âêëþ÷àâ ïåðåâ³ðêó êîìá³íàö³éíî¿ çäàòíîñò³ 
òà ðîçìíîæåííÿ ë³í³é. Äëÿ âèçíà÷åííÿ íàé-
á³ëüø ãåíåòè÷íî â³ääàëåíèõ ôîðì ïðîâîäè-
ëè àíàë³ç ³íáðåäíèõ ë³í³é çà SSR ìàðêåðàìè. 
Äîñë³äæåííÿ ïðîâîäèëè íà áàç³ ëàáîðàòîð³¿ 
ìîëåêóëÿðíî-ãåíåòè÷íîãî àíàë³çó Óêðà¿í-
ñüêîãî ³íñòèòóòó åêñïåðòèçè ñîðò³â ðîñëèí 
ïðîòÿãîì 2019 ð. Äëÿ âèä³ëåííÿ ÄÍÊ âèêî-
ðèñòîâóâàëè ïî 5 ï’ÿòèäåííèõ ïðîðîñòê³â 
êîæíî¿ ë³í³¿. Íàñ³ííÿ ïðîðîùóâàëè â³äïî-
â³äíî äî âèìîã ÄÑÒÓ 4138-2002 «Íàñ³ííÿ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð. Ìåòîäè âè-
çíà÷åííÿ ÿêîñò³». ÄÍÊ åêñòðàãóâàëè ç 5-äåí-
íèõ ïðîðîñòê³â êóêóðóäçè ç âèêîðèñòàííÿì 
ÑÒÀÁ. Îòðèìàíó ñóìàðíó ÄÍÊ ðîç÷èíÿëè â 
ÒÅ áóôåð³ [18]. Ê³ëüê³ñòü òà ÿê³ñòü ÄÍÊ îö³-
íþâàëè çà äîïîìîãîþ ñïåêòðîôîòîìåòðà 
Biophotometr (Eppendorf, Germany). Âèâ÷åí-
íÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³çìó 
ïðîâîäèëè çà ï’ÿòüìà SSR ìàðêåðàìè â³äïî-
â³äíî ISO/TR 17623:2015 Molecular biomarker 
analysis – SSR analysis of maize [19]. Ìàðêå-
ðè, ÿê³ çàñòîñîâóâàëè äëÿ àíàë³çó äîñë³äæó-
âàíèõ ë³í³é êóêóðóäçè ìàëè âèñîêå çíà÷åí-
íÿ ³íäåêñó ïîë³ìîðôíîñò³ ëîêóñà (Ð²Ñ), ÿêèé 
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ðîçðàõîâàíèé äëÿ ë³í³é êóêóðóäçè, âêàçà-
íèõ ó ISO/TR 17623:2015. Íóêëåîòèäí³ ïîñë³-

Òàáëèöÿ 2
Õàðàêòåðèñòèêè äîñë³äæóâàíèõ SSR ìàðêåð³â

SSR Á³í/Õðîìîñîìà Ìîòèâ Î÷³êóâàíèé ðîçì³ð 
àìïë³êîí³â, ï.í.

phi064 1,11 (ATCC)
n

75–110
umc1448 2,04 (GCT)5 137–161
umc1792 5,08 CGG(5) 115–134
bnlg1782 8,05 AG(13) 219–236
bnlg1129 9,08 AG(12) 179–202

ÏËÐ ïðîâîäèëè íà àìïë³ô³êàòîð³ T-CY 
(Creacon Technologies B.V., The Netherlands). Ðå-
àêö³éíà ñóì³ø îá’ºìîì 10 ìêë ì³ñòèëà: 50 íã
ÄÍÊ, îäíîêðàòíèé (1×) áóôåð (10 ìÌ Tris-
HCl, ðÍ 9,0; 50 ìÌ KCl; 0,01% Triton Õ-100), 
3 ìÌ MgCl

2
; 125 ìêÌ äåçîêñèíóêëåîòèäòðè-

ôîñôàò³â (äÍÒÔ), 0,25 ìêÌ êîæíîãî ç ïðàé-
ìåð³â òà 0,25 îäèíèöü Taq ïîë³ìåðàçè. Òèï 
ÏËÐ – TouchDown. Äëÿ ïðàéìåð³â phi064, 
umc1448, bnlg1782 òà bnlg1129 çàñòîñîâóâà-
ëèñü íàñòóïí³ óìîâè: ïî÷àòêîâà äåíàòóðàö³ÿ 
94 °Ñ – 10 õâ, äåíàòóðàö³ÿ 94 °Ñ – 30 ñ, ã³á-
ðèäèçàö³ÿ ïðàéìåð³â 64–55 °Ñ – 30 ñ, åëîíãà-
ö³ÿ 72 °Ñ – 30 ñ, ê³íöåâà åëîíãàö³ÿ – 72 °Ñ –            
10 õâ. Òåìïåðàòóðó ã³áðèäèçàö³¿ ïðàéìåð³â 
çíèæóâàëè â³ä 64 äî 55 °Ñ ïî 1 °Ñ çà 1 öèêë 
(10 öèêë³â), ê³ëüê³ñòü öèêë³â çà òåìïåðàòóðè 
55 °Ñ – 30. Äëÿ ïðàéìåðà umc1792 óìîâè 
TouchDown ÏËÐ áóëè òàêèìè: ïî÷àòêîâà äå-
íàòóðàö³ÿ 10 õâ ïðè 94 °Ñ, äåíàòóðàö³ÿ ïðè 
94 °Ñ – 30 ñ, ã³áðèäèçàö³ÿ ïðàéìåð³â çà òåì-
ïåðàòóðè â³ä 62 äî 53 °Ñ – 30 ñ, åëîíãàö³ÿ 
ïðè 72 °Ñ – 30 ñ, ê³íöåâà åëîíãàö³ÿ – 10 õâ 
ïðè 72 °Ñ. Òåìïåðàòóðó ã³áðèäèçàö³¿ ïðàéìå-
ð³â çíèæóâàëè â³ä 62 äî 53 °Ñ ç êðîêîì ó 
2 °Ñ ïî 2 öèêëè (10 öèêë³â), ê³ëüê³ñòü öèêë³â 
çà òåìïåðàòóðè 53 °Ñ – 30.

Ïðîäóêòè àìïë³ô³êàö³¿ àíàë³çóâàëè ìåòî-
äîì åëåêòðîôîðåçó â 2% àãàðîçíîìó ãåë³ ó 
0,5×ÒÁÅ (òð³ñ-áîðàòíèé áóôåðíèé ðîç÷èí) ç 
áðîìèñòèì åòèä³ºì [20]. Åëåêòðîôîðåç ïðî-
âîäèëè ïðîòÿãîì 1,5 ãîäèí çà íàïðóæåíîñò³ 
åëåêòðè÷íîãî ïîëÿ 5 Â/ñì.

Â³äïîâ³äíî äî îòðèìàíèõ ðîçì³ð³â àëåë³â 
ðîçðàõîâóâàëè PIC (polymorphism informati-
on content) [21] òà áóäóâàëè ìàòðèöþ, ó ÿê³é 

äîâíîñò³ ïðàéìåð³â òà ¿õí³ õàðàêòåðèñòèêè 
ïðåäñòàâëåí³ â òàáëèöÿõ 1 ³ 2.

Òàáëèöÿ 1
Íóêëåîòèäí³ ïîñë³äîâíîñò³ ïðàéìåð³â

SSR Ïðÿìèé ïðàéìåð 5’→3’ Çâîðîòí³é ïðàéìåð 5’→3’
phi064 CCGAATTGAAATAGCTGCGAGAACCT ACAATGAACGGTGGTTATCAACACGC
umc1448 ATCCTCTCATCTTTAGGTCCACCG CATATACAGTCTCTTCTGGCTGCTCA
umc1792 CATGGGACAGCAAGAGACACAG ACCTTCATCACCTGCAACTACGAC
bnlg1782 CGATGCTCCGCTAGGAATAG TGTGTTGGAAATTGACCCAA
bnlg1129 GAGAGTATGCTACTCGCCGC GACGAGTTTGGAGTGCCATT

ïðèñóòí³ñòü/â³äñóòí³ñòü ïåâíîãî àìïë³êîíó 
ïîçíà÷àëè 1/0 â³äïîâ³äíî. Äëÿ àíàë³çó ðå-
çóëüòàò³â äîñë³äæåíü çàñòîñîâóâàëè ìåòîä 
³ºðàðõ³÷íî¿ êëàñòåðèçàö³¿ ç Åâêë³äîâîþ ì³-
ðîþ â³äñòàí³ çà äîïîìîãîþ êîìï’þòåðíî¿ ïðî-
ãðàìè Statistica 12.0 (òåñòîâà âåðñ³ÿ, ÿêà íå 
ïîòðåáóº ë³öåíç³¿). Ãðóïóâàííÿ äîñë³äæåíèõ 
ãåíîòèï³â ó êëàñòåðè ïðîâîäèëè çà äîïîìî-
ãîþ Statistica 6.0 [22, 23].

Ðåçóëüòàòè äîñë³äæåíü
Íà îñíîâ³ àíàë³çó äæåðåë íàóêîâî¿ ë³òåðà-

òóðè âñòàíîâëåíî, ùî íàéá³ëüø åôåêòèâ-
íîþ äëÿ âèçíà÷åííÿ õîëîäîñò³éêîñò³ º ìåòî-
äèêà, çàïðîïîíîâàíà Ê³ÿøêî Í. ². (cold test) 
[6], ÿêà äîçâîëÿº â êîðîòê³ òåðì³íè ³äåíòè-
ô³êóâàòè õîëîäîñò³éê³ ãåíîòèïè. Äîá³ð õî-
ëîäîñò³éêèõ çðàçê³â, ó ïåðøó ÷åðãó, ´ðóíòó-
ºòüñÿ íà âèçíà÷åíí³ ñõîæîñò³ çà óìîâ ïðî-
ðîùóâàííÿ ïðè íèçüêèõ òåìïåðàòóðàõ ó 
ëàáîðàòîðíèõ óìîâàõ. Äëÿ âèçíà÷åííÿ ³ äî-
áîðó õîëîäîñò³éêèõ çðàçê³â çà ðåçóëüòàòàìè 
cold test çàïðîïîíîâàíî ìîäèô³êîâàíó êëà-
ñèô³êàö³þ, ÿêà äîçâîëÿº ïðîâåñòè ðîçïîä³ë 
çðàçê³â íà ãðóïè çà ð³âíåì õîëîäîñò³éêîñò³ 
(òàáë. 3).

Òàáëèöÿ 3
Ðîçïîä³ë äîñë³äæóâàíèõ çðàçê³â êóêóðóäçè íà ãðóïè 

çà õîëîäîñò³éê³ñòþ, øò.
Ïîòåíö³éíà ñõîæ³ñòü, % 
(20 ä³á ïðîðîùóâàííÿ 

ïðè 10 °Ñ)

Çàëèøêîâà ñõîæ³ñòü, %
(3 äí³ äîðîùóâàííÿ ïðè 25 °Ñ)
≥ 95 ≥ 70–94 < 69

(9 áàë³â) 95–100 24 1 0 
(7 áàë³â) 70–94 12 17 0 
(5 áàë³â) < 69 6 23 8 

Ñåðåä 91 ïðîàíàë³çîâàíî¿ ë³í³¿ äî êðåìå-
íèñòîãî ï³äâèäó íàëåæàòü 15, êðåìåíèñòî-
çóáîâèäíîãî – 66 ³ çóáîâèäíîãî – 10 ë³í³é. 
Äî ² ãðóïè õîëîäîñò³éêîñò³ ç óñ³õ ïðîàíàë³-
çîâàíèõ íàëåæàòü: êðåìåíèñò³ – 20,0% (3 ë³-
í³¿); êðåìåíèñòî-çóáîâèäí³ – 27,2% (18 ë³-
í³é); çóáîâèäí³ – 30,0% (3 ë³í³¿). Âèçíà÷åíî, 
ùî õîëîäîñò³éê³ñòü çàëåæèòü â³ä ãåíîòèïó, à 
íå òèïó çåðíà. Òîìó, ï³ä ÷àñ âåäåííÿ ñåëåêö³¿ 
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êóêóðóäçè íà õîëîäîñò³éê³ñòü äîö³ëüíî âåñ-
òè äîá³ð ñåðåä óñ³õ ï³äâèä³â.

Âñòàíîâëåíî, ùî íàéêðàùîþ ðåãåíåðàòèâ-
íîþ çäàòí³ñòþ òà íàéâèùîþ ñõîæ³ñòþ çà 
õîëîäíîãî ïðîðîùóâàííÿ íàñ³ííÿ òà ¿¿ çáå-
ðåæåííÿ â³äíîñíî êîíòðîëþ (âàð³þâàííÿ â 
ìåæàõ 96,4–100,0%) âîëîä³þòü ñàìîçàïèëå-
í³ ë³í³¿: HLG 1203, HLG 1238, Co 255, 
UCH 37 òà FV 243, Q170, AK 135, F2, L155 
òà P165, ç ÿêèìè ïðîäîâæèëàñü ðîáîòà â ïî-
ëüîâèõ óìîâàõ. 

Îö³íêà õîëîäîñò³éêîñò³ ñàìîçàïèëåíèõ 
ë³í³é êóêóðóäçè â ïîëüîâèõ óìîâàõ. Ïîëüî-
âà ñõîæ³ñòü ñàìîçàïèëåíèõ ë³í³é çà îïòè-

ìàëüíîãî ñòðîêó ñ³âáè â ñåðåäíüîìó çà äâà 
ðîêè âàð³þâàëà â ìåæàõ â³ä 51,1 äî 90,0% 
(ðèñ. 1). Çà 1-ãî ðàííüîãî ñòðîêó ñ³âáè âîíà â 
á³ëüøîñò³ ë³í³é çíèæóâàëàñü ³ âàð³þâàëà â 
ìåæàõ 32,1–87,8%. Çà äðóãîãî ñòðîêó ñ³âáè 
âàð³þâàëà â ìåæàõ 41,8–88,5%. 

Íàéâèùó ñõîæ³ñòü çà ðîêè äîñë³äæåíü 
â³äì³÷åíî çà ïåðøîãî ñòðîêó ñ³âáè â ë³í³é: 
Co 255 – 87,8–88,5%, HLG 1203 – 73,0–76,3%, 
HLG 1238 – 77,2–75,3% òà Q 170 – 75,0–
86,6%. Ö³ æ ë³í³¿ õàðàêòåðèçóþòüñÿ ³ íàéâè-
ùèì ïîêàçíèêîì â³äñîòêà çáåðåæåííÿ ñõî-
æîñò³ â ïîð³âíÿíí³ ç êîíòðîëåì (òðåò³é ñòðîê 
ñ³âáè) – 86,0–103,0%.

Ðèñ. 1. Ïîëüîâà ñõîæ³ñòü òà ÂÇÑ êðàùèõ ñàìîçàïèëåíèõ ë³í³é êóêóðóäçè (2010–2011 ðð.)

Óðîæàéí³ñòü òà âîëîã³ñòü çåðíà ñàìîçàïè-
ëåíèõ ë³í³é êóêóðóäçè. Ï³ä ÷àñ àíàë³çó âðî-
æàéíîñò³ êîæíî¿ îêðåìî¿ ³íáðåäíî¿ ë³í³¿ 
âñòàíîâëåíî, ùî ãåíîòèïè çà öèì ïîêàçíè-
êîì ïî ð³çíîìó ðåàãóþòü íà ñòðîê ñ³âáè. Çîê-
ðåìà, ë³í³ÿ FV 243 â ñåðåäíüîìó çà äâà ðîêè 
çà ïåðøîãî ñòðîêó ñ³âáè ñôîðìóâàëà íàéâè-
ùó âðîæàéí³ñòü – 3,7 ò/ãà ó ïîð³âíÿíí³ ç 
äðóãèì – 3,6 ò/ãà òà òðåò³ì – 3,1 ò/ãà. Ë³í³¿ 
HLG 1238 òà UCH 37 ñôîðìóâàëè îäíàêîâó 
âðîæàéí³ñòü çà òðüîõ ñòðîê³â ñ³âáè – 2,8–2,9  
òà 1,7–2,0 ò/ãà, â³äïîâ³äíî. Óðîæàéí³ñòü ñà-
ìîçàïèëåíèõ ë³í³é êóêóðóäçè çà îïòèìàëü-
íîãî òà ðàíí³õ ñòðîê³â ñ³âáè íàâåäåíî â òàá-
ëèö³ 4. Çà ïåðøîãî òà äðóãîãî ñòðîêó ñ³âáè 
ë³í³¿ ñôîðìóâàëè íàñòóïíó óðîæàéí³ñòü: 
FV 243 – 3,7 ò/ãà; Co 255 – 3,4 ò/ãà òà HLG 
1238 – 2,9 ò/ãà. Äàí³ ë³í³¿ ìàþòü íàéâèùó 
ïîòåíö³éíó õîëîäîñò³éê³ñòü.

Çà ïåðøîãî ñòðîêó ñ³âáè ñåðåäíÿ âîëîã³ñòü 
äëÿ âñ³õ ë³í³é çà ðîêè âèïðîáóâàííÿ ñòàíî-
âèëà 18,2%, äðóãîãî – 17,1% ³ òðåòüîãî – 

17,7%. Õîëîäîñò³éê³ ë³í³¿ ìàëè äåùî âèùó 
âîëîã³ñòü çåðíà çà ðàíí³õ ñòðîê³â ñ³âáè. Òàê 
ë³í³ÿ HLG 1203 çà ïåðøîãî ñòðîêó ñ³âáè 
ìàëà âîëîã³ñòü 18,8%, òîä³ ÿê çà òðåòüîãî – 
16,6%. Òàêó æ òåíäåíö³þ â³äì³÷åíî â ë³í³é 
HLG 1238, FV 243, UCH 37.

Çà ðåçóëüòàòàìè ëàáîðàòîðíèõ ³ ïîëüîâèõ 
äîñë³äæåíü áóëî âèä³ëåíî 13 ñàìîçàïèëüíèõ 
ë³í³é, ñò³éêèõ äî çíèæåíèõ òåìïåðàòóð.

Ë³í³ÿ Ñî225. Ïîõîäæåííÿ – Êàíàäà. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 
200–210 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 
90–95 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áà-
ë³â (ñõîæ³ñòü 95–100% ïðè òåìïåðàòóð³ 10 îÑ).

Ë³í³ÿ HLG 1203. Ïîõîäæåííÿ – Óêðà¿íà. 
Ðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 150–
160 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 110–
115 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ë³í³ÿ HLG 1238. Ïîõîäæåííÿ – Óêðà¿íà. 
Ðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 140–
150 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 80–
95 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.
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Ë³í³ÿ UCH 37. Ïîõîäæåííÿ – Óêðà¿íà. Ñå-
ðåäíüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 
160–170 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 
70–80 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ë³í³ÿ Àk 135. Ïîõîäæåííÿ – Óêðà¿íà. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 150–
160 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 90– 
100 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ë³í³ÿ Àk 149. Ïîõîäæåííÿ – Óêðà¿íà. Ðàí-
íÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 170–                
185 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 45–
51 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 7 áàë³â.

Ë³í³ÿ Àk 151. Ïîõîäæåííÿ – Óêðà¿íà. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 170–
190 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 43–          
55 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ë³í³ÿ Àk 153. Ïîõîäæåííÿ – Óêðà¿íà Ðàí-
íÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 170–               
180 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 50–
65 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 7 áàë³â 
(ñõîæ³ñòü 70–94% ïðè 10 °Ñ).

Ë³í³ÿ Àk 155. Ïîõîäæåííÿ – Óêðà¿íà. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 170–
180 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 95–   
105 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 7 áàë³â. 

Ë³í³ÿ Àk 157. Ïîõîäæåííÿ – Óêðà¿íà. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí – 
170–180 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè – 
95–100 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà –                
9 áàë³â.

Ë³í³ÿ Àk 159. Ïîõîäæåííÿ – Óêðà¿íà. Ñå-
ðåäíüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 
180–185 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 
94–100 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà –                 
7 áàë³â.

Ë³í³ÿ Q 170. Ïîõîäæåííÿ – Êàíàäà. Ðàííÿ 
ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 155–160 ñì, 
ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 75–85 ã. Õî-
ëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ë³í³ÿ FV 243. Ïîõîäæåííÿ – Ðîñ³ÿ. Ñåðåä-
íüîðàííÿ ãðóïà ñòèãëîñò³. Âèñîòà ðîñëèí 175–

Òàáëèöÿ 4
Óðîæàéí³ñòü õîëîäîñò³éêèõ ñàìîçàïèëåíèõ ë³í³é êóêóðóäçè, ò/ãà

Íàçâà 
ë³í³¿

Ñòðîê ñ³âáè

Ïåðøèé (6–6,5 °Ñ) Äðóãèé (8–8,5 °Ñ) Òðåò³é (10–10,5 °Ñ)

2010 2011 ñåðåäíº 2010 2011 ñåðåäíº 2010 2011 ñåðåäíº
HLG 1203 2,1 3,0 2,6 2,8 2,8 2,8 2,9 2,8 2,9
HLG 1238 2,9 3,0 2,9 2,8 3,0 2,9 2,7 3,1 2,9
FV 243 3,5 3,9 3,7 3,1 4,1 3,6 2,6 3,6 3,1
Q 170 2,2 3,3 2,8 2,0 4,3 3,1 2,7 3,9 3,3
Co 255 3,0 3,9 3,4 2,7 4,6 3,7 3,5 4,1 3,8
UCH 37 1,2 2,8 2,0 1,5 2,0 1,7 1,5 2,2 1,9
Ak 135 1,9 1,9 1,9 1,7 1,9 1,8 2,7 2,4 2,5
F 2 1,1 1,8 1,4 1,2 2,5 1,9 1,6 3,4 2,5
P165 0,8 2,9 1,9 1,0 2,5 1,7 1,7 3,5 2,6
L 155 0,5 1,7 1,1 0,5 2,3 1,4 0,8 3,8 2,3

Í²Ð
0,05

0,24 0,35 – 0,21 0,34 – 0,30 0,37 –

185 ñì, ïðîäóêòèâí³ñòü çåðíà ç ðîñëèíè 99–   
105 ã. Õîëîäîñò³éê³ñòü ëàáîðàòîðíà – 9 áàë³â.

Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç õîëîäî-
ñò³éêèõ ë³í³é êóêóðóäçè. Ð³çíîìàí³òí³ñòü 
êîìåðö³éíèõ ñîðò³â ³ ñåëåêö³éíèõ ôîðì ð³çíî-
ãî ïîõîäæåííÿ, ùî âèêîðèñòîâóþòüñÿ ïðè 
ã³áðèäèçàö³¿, ïîòðåáóþòü ïîïåðåäíüîãî àíà-
ë³çó ³ êëàñèô³êàö³¿ çà ð³âíåì ãåíåòè÷íî¿ 
áëèçüêîñò³ [8, 9, 11, 24]. 

Ç ö³ºþ ìåòîþ áóëî ïðîâåäåíî SSR àíàë³ç 
13 â³ä³áðàíèõ ë³í³é êóêóðóäçè. Êîíöåíòðàö³ÿ 
îòðèìàíî¿ ÄÍÊ ñòàíîâèëà 210–355 ìêã/ìë, 
÷èñòîòà – 1,7–1,9. Ó ðåçóëüòàò³ ÏËÐ ³äåíòè-
ô³êîâàíî â³ä 3 äî 7 àëåë³â (òàáë. 5).

Âñòàíîâëåíî, ùî íàéá³ëüø ïîë³ìîðôíèì 
âèÿâèâñÿ ìàðêåð phi064, çíà÷åííÿ PIC ñòà-
íîâèëî 0,86. Âèçíà÷åíî, ùî çà äàíèì ìàðêå-
ðîì ³äåíòèô³êîâàíî íàéá³ëüøó ê³ëüê³ñòü 
àëåë³â, ÿê³ ð³âíîì³ðíî ïðåäñòàâëåí³ ó âèá³ð-
ö³. Íàéìåíø ïîë³ìîðôíèì äëÿ äîñë³äæóâà-
íèõ ë³í³é º ìàðêåð umc1792, íà ùî âêàçóº 
íèçüêå çíà÷åííÿ Ð²Ñ òà íåð³âíîì³ðí³ñòü ÷àñ-
òîò âèÿâëåíèõ àëåë³â. Çà ³íøèìè ìàðêåðàìè 
çíà÷åííÿ Ð²Ñ ñòàíîâèëî â³ä 0,66 äî 0,75. ×àñ-
òîòè ³äåíòèô³êîâàíèõ àëåë³â âàð³þâàëè â³ä 
0,04 äî 0,46. Âèçíà÷åíî, ùî àëåëü ðîçì³ðîì 
120 ï.í. ïðåäñòàâëåíèé ò³ëüêè â ë³í³¿ Àk 159, 
ÿêà çà öèì ìàðêåðîì òàêîæ ìàº ùå îäèí 
àëåëü ðîçì³ðîì 88 ï.í. ç ÷àñòîòîþ 0,19. Íàé-
á³ëüøó ÷àñòîòó ìàº àëåëü ðîçì³ðîì 174 ï.í., 
ÿêèé ³äåíòèô³êîâàíèé çà ìàðêåðîì umc1448 
ó 6 äîñë³äæóâàíèõ ë³í³é.

Âàðòî â³äì³òèòè, ùî çà ìàðêåðàìè bnlg1129, 
bnlg1782 òà phi064 â äîñë³äæóâàíèõ ë³í³é 
áóëî âèÿâëåíî âíóòð³øíüîë³í³éíèé ïîë³ìîð-
ô³çì. 

Çà ìàðêåðîì bnlg1129 ïî äâà àëåë³ ³äåíòèô³-
êîâàíî â ë³í³é HLG 1203, HLG 1238, FV 243 
òà Àk 155, çà ìàðêåðîì bnlg1782 â ë³í³é              
FV 243 òà Q 170, çà ìàðêåðîì phi064 – Àk 151, 
Àk 155 òà Àk 159. Îòæå, íàéá³ëüø ãåòåðîãåí-
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Òàáëèöÿ 5
Àëåë³, ³äåíòèô³êîâàí³ â ñàìîçàïèëüíèõ ë³í³é êóêóðóäçè çà SSR ìàðêåðàìè

SSR Ê³ëüê³ñòü 
àëåë³â, øò. Ðîçì³ð àëåë³â, ï.í. ×àñòîòè àëåë³â PIC

phi064 7 76; 80; 88; 96; 112; 120; 124 0,08; 0,15; 0,19; 0,23; 0,15; 0,04; 0,15 0,86
umc1448 4 159; 165; 174; 189 0,15; 0,31; 0,46; 0,08 0,66
umc1792 3 123; 129; 135 0,38; 0,54; 0,08 0,56
bnlg1782 4 228; 240; 250; 288 0,08; 0,46; 0,23; 0,23 0,67
bnlg1129 5 188; 194; 210; 228; 240 0,08; 0,23; 0,38; 0,15; 0,15 0,75

íèìè çà äîñë³äæóâàíèìè ìàðêåðàìè âèÿâè-
ëèñü ë³í³¿ FV 243 òà Àk 155, ÿê³ ïðîäåìîí-
ñòðóâàëè âíóòð³øíüî ë³í³éíèé ïîë³ìîðô³çì 
çà äâîìà ç ï’ÿòè äîñë³äæóâàíèõ ìàðêåð³â. 
Ï³ä ÷àñ äîñë³äæåííÿ ïîë³ìîðô³çìó ë³í³é êó-
êóðóäçè çà 30 SSR ìàðêåðàìè Gurung et al. 
[24] âñòàíîâëåíî, ùî íàéá³ëüø ïîë³ìîðôíèì 
âèÿâèâñÿ ìàðêåð phi064, çíà÷åííÿ Ð²Ñ ñòà-
íîâèëî 0,83. Çà ðåçóëüòàìè Choukan et al. 
[25], ÿêèìè äîñë³äæåíî 58 ³íáðåäíèõ ë³í³é 
êóêóðóäçè çà 46 SSR ìàðêåðàìè, çíà÷åííÿ 
Ð²Ñ çà öèì ìàðêåðîì ñòàíîâèëî 0,67. Äîñë³-
äæåííÿ Jompuk et al. [26] ïîêàçàëè çàñòîñó-
âàííÿ ìàðêåðà bnlg1782 â ðîë³ ôóíêö³îíàëü-
íîãî. Kumar et al. [27] äîñë³äæóâàëè ãåíå-
òè÷íå ð³çíîìàí³òòÿ 16 ë³í³é êóêóðóäçè çà 24 
ìàðêåðàìè. Àâòîðàìè âèçíà÷åíî, ùî çà ìàð-
êåðîì umc1792, ÿêèé ïðîäåìîíñòðóâàâ íàé-
íèæ÷èé ð³âåíü ïîë³ìîðô³çìó, ³äåíòèô³êîâà-
íî 3 àëåëÿ, Ð²Ñ 0,60. Öå òàêîæ çíàéøëî ï³ä-
òâåðäæåííÿ â íàø³é ðîáîò³: çà öèì ìàðêå-
ðîì áóëî âèçíà÷åíî òàêîæ 3 àëåëÿ. Äîñë³-
äæåííÿìè àâòîð³â Laborda et al.; Liu et al.; 
Wang et al.; Zhao et al. [28–31] òàêîæ ï³ä-
òâåðäæåíî åôåêòèâí³ñòü çàñòîñóâàííÿ SSR 
ìàðêåð³â äëÿ îö³íêè ãåíåòè÷íîãî ð³çíîìà-
í³òòÿ êóêóðóäçè òà ïîøóêó ïîâ’ÿçàíèõ ç 
íèìè ãîñïîäàðñüêî-ö³ííèõ îçíàê.

Äëÿ 13 ñàìîçàïèëüíèõ ë³í³é êóêóðóäçè ç 
ìåòîþ âèçíà÷åííÿ âçàºìîçâ’ÿçê³â çà SSR 
ìàðêåðàìè ïðîâîäèëè êëàñòåðíèé àíàë³ç. 

Ðèñ. 2. Åëåêòðîôîðåãðàìà ïðîäóêò³â àìïë³ô³êàö³¿ ÄÍÊ ë³í³é êóêóðóäçè 
çà ìàðêåðîì bnlg1129: 1–15 – ìàðêåð ìîëåêóëÿðíî¿ ìàñè 100 bp DNA Ladder 

O’GeneRuler (Thermo Scientific); 3–4 – ë³í³¿ HLG 1203 òà HLG 1238; 
6–7 – FV 243, Q 170, Àk 135, Àk 149, Àk 151, Àk 153, Àk 155, Àk 157, Àk 159

500 bp
240 bp240 bp

194 bp194 bp

Ðåçóëüòàòè êëàñòåðèçàö³¿ ó âèãëÿä³ ô³ëîãå-
íåòè÷íîãî äåðåâà ïðåäñòàâëåí³ íà ðèñóíêó 3.

Ó ðåçóëüòàò³ àíàë³çó îòðèìàíî ÷îòèðè êëàñ-
òåðà, ÿê³ ñôîðìîâàíî ë³í³ÿìè êóêóðóäçè, â³ä-
ïîâ³äíî äî ¿õíüî¿ ãåíåòè÷íî¿ áëèçüêîñò³ çà äî-
ñë³äæóâàíèìè SSR ìàðêåðàìè. Âèç íà÷åíî, 
ùî íàéá³ëüø ñïîð³äíåíèìè ë³í³ÿìè, ÿê³ óâ³-
éøëè â îäèí êëàñòåð º ë³í³¿ Ak 135 òà Ak 153, 
à íàéá³ëüø â³ääàëåíèìè – Ñî225 òà Q 170. 
²íø³ äâà êëàñòåðà ñôîðìîâàíî ë³í³ÿìè Ak 157 
òà Ak 159, HLG 1203 òà HLG 1238. Â³äì³÷åíî, 
ùî ë³í³¿ Ak 151, Ak 149, Ak 155, UCH 37 òà 
FV 243 íå óâ³éøëè äî æîäíîãî êëàñòåðà, à 
çíàõîäèëèñü ó ïðèëåãëèõ äî âèçíà÷åíèõ êëàñ-
òåð³â ïîçèö³ÿõ. Çã³äíî ç îòðèìàíèìè äàíèìè, 
äîñë³äæóâàí³ ë³í³¿ êóêóðóäçè ñôîðìóâàëè 
êëàñòåðè â³äïîâ³äíî äî ¿õíüîãî ïîõîäæåííÿ. 
Òàê, äî îäíîãî êëàñòåðà óâ³éøëè ë³í³¿ êàíàä-
ñüêîãî ïîõîäæåííÿ, à ºäèíà ë³í³ÿ ðîñ³éñüêîãî 
ïîõîäæåííÿ FV 243 çíàõîäèëàñü îêðåìî â³ä 
³íøèõ êëàñòåð³â. Ë³í³¿ Ak 135 òà Ak 153, Ak 
157 òà Ak 159, ÿê³ áóëè îòðèìàí³ ÍÓÁ³Ï 
Óêðà¿íè, òàêîæ ñôîðìóâàëè ïî îäíîìó êëàñ-
òåðó. Cë³ä çàóâàæèòè, ùî ë³í³¿ HLG 1203 òà 
HLG 1238, ÿê³ ñôîðìóâàëè îäèí êëàñòåð, íà-
ëåæàòü äî îäí³º¿ ãðóïè ñòèãëîñò³ – ðàííüî¿, à 
ë³í³¿ Ak 157 òà Ak 159 – äî ñåðåäíüîðàííüî¿. 
Â³äïîâ³äíî äî áàëîâî¿ îö³íêè õîëîäîñò³éêîñò³ 
ñàìîçàïèëüíèõ ë³í³é âèçíà÷åíî, ùî äî îäíîãî 
êëàñòåðà óâ³éøëè òàêîæ ë³í³¿ ç îö³íêîþ 9: 
Ñî225 òà Q 170, HLG 1203 òà HLG 1238.

1       2       3       4      5       6       7       8      9       10     11     12     13     14     15
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Ðèñ. 3. Êëàñòåðíèé ðîçïîä³ë ñàìîçàïèëüíèõ ë³í³é êóêóðóäçè 
çà SSR ìàðêåðàìè

Òàêèì ÷èíîì, âñòàíîâëåíî, ùî ñòóï³íü ãå-
íåòè÷íî¿ áëèçüêîñò³ äîñë³äæóâàíèõ ñàìîçà-
ïèëüíèõ ë³í³é êóêóðóäçè â³äîáðàæàºòüñÿ 
â³äïîâ³äíî äî ¿õíüîãî ïîõîäæåííÿ. Íàéá³ëüø 
áëèçüêèìè âèÿâèëèñü ë³í³¿, ÿê³ íàëåæàòü 
îäí³é óñòàíîâ³ àáî ìàþòü ñï³ëüíó êðà¿íó ïî-
õîäæåííÿ. 

Âèñíîâêè
Íà ï³äñòàâ³ âèâ÷åííÿ âèõ³äíîãî ìàòåð³àëó 

êóêóðóäçè âèä³ëåíî 7 ñàìîçàïèëåíèõ ë³í³é 
(Co 255, HLG 1203, HLG 1238, Q 170, UCH 37, 
Ak 135, FV 243), ÿê³ ìîæóòü áóòè ö³ííèìè 
äæåðåëàìè õîëîäîñò³éêîñò³. Ë³í³¿ ïåðåäàíî 
äî Íàö³îíàëüíîãî öåíòðó ãåíåòè÷íèõ ðåñóð-
ñ³â ðîñëèí Óêðà¿íè äëÿ ³äåíòèô³êàö³¿ òà çà-
íåñåííÿ äî Íàö³îíàëüíîãî êàòàëîãó. 

Âèçíà÷åíî ìîëåêóëÿðíî-ãåíåòè÷í³ õàðàê-
òåðèñòèêè ñàìîçàïèëüíèõ ë³í³é çà SSR ìàð-
êåðàìè. Âñòàíîâëåíî ñòóï³íü ãåíåòè÷íî¿ 
áëèçüêîñò³ 13 ñàìîçàïèëåíèõ ë³í³é çà ì³êðî-
ñàòåë³òíèìè ìàðêåðàìè.
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Öåëü. Êëàññèôèêàöèÿ èñõîäíîãî ìàòåðèàëà êóêóðóçû 
ïî ñòåïåíè õîëîäîóñòîé÷èâîñòè, èäåíòèôèêàöèÿ ñàìî-
îïûëåííûõ ëèíèé êóêóðóçû â ëàáîðàòîðíûõ è ïîëåâûõ 
óñëîâèÿõ ïî õîëîäîñòîéêîñòè, îñíîâíûì õîçÿéñòâåííî-
öåííûìè ïîêàçàòåëÿìè è èõ ãåíîòèïèðîâàíèå íà îñíîâå 
SSR ìàðêåðîâ. Ìåòîäû. Ïîëåâûå è ëàáîðàòîðíûå ìåòî-
äû, ìîëåêóëÿðíî-ãåíåòè÷åñêèé àíàëèç. Ðåçóëüòàòû. Â 
ðåçóëüòàòå èññëåäîâàíèé íà îñíîâå cold test ïðîâåäåíî 
ðàíæèðîâàíèå ñàìîîïûëåííûõ ëèíèé êóêóðóçû â ñîîò-
âåòñòâèè ñ óðîâíåì èõ õîëîäîóñòîé÷èâîñòè. Íà ðåçóëü-
òàò ðàíæèðîâàíèÿ íå âëèÿåò òèï çåðíà, ïîñêîëüêó ê íàè-
áîëåå õîëîäîñòîéêèì ïðèíàäëåæàò ëèíèè ñ ðàçëè÷íûì 
òèïîì çåðíà. Ïîëåâàÿ âñõîæåñòü ëèíèé êóêóðóçû âàðüè-
ðîâàëà â çàâèñèìîñòè îò ñðîêà ïîñåâà è ñîñòàâèëà 32,1–
87,8% ïðè ïåðâîì (6–6,5 °Ñ) ñðîêå ïîñåâà, 41,8–88,5% – 
ïðè âòîðîì (8–8,5 °Ñ) è 51,1–90,0% – ïðè òðåòüåì (10–
10,5 °Ñ). Ñàìîîïûë¸ííûå ëèíèè: HLG 1203, HLG 1238, Co 
255, UCH 37 è FV 243, Q170, AK 135, F2, L155 è P165 èìåëè 
ëó÷øóþ ðåãåíåðàòèâíóþ ñïîñîáíîñòü è âûñîêóþ âñõî-
æåñòü â óñëîâèÿõ õîëîäíîãî ïðîðàùèâàíèÿ ñåìÿí è åå 
ñîõðàíåíèå îòíîñèòåëüíî êîíòðîëÿ. Ïî ðåçóëüòàòàì ïî-

ëåâûõ èññëåäîâàíèé âûäåëåíû ëèíèè Co 255, HLG 1203, 
HLG 1238 è Q 170, â êîòîðûõ áûëè îòìå÷åíû âûñîêèå ïî-
êàçàòåëè ïðîöåíòà ñîõðàíåíèÿ âñõîæåñòè ïî ñðàâíåíèþ 
ñ êîíòðîëåì. Ïî ïîêàçàòåëÿì óðîæàéíîñòè ñàìîîïûëåí-
íûõ ëèíèé êóêóðóçû îïðåäåëåíî, ÷òî îíè ïî-ðàçíîìó 
ðåàãèðóþò íà ñðîêè ïîñåâà. Â ðåçóëüòàòå ÏÖÐ àíàëèçà 
13 õîëîäîñòîéêèõ ëèíèé îïðåäåëåí ãåíåòè÷åñêèé ïî-
ëèìîðôèçì ïî 5 SSR ìàðêåðàì. Ñîãëàñíî ïîëó÷åííûì 
ðåçóëüòàòàì óñòàíîâëåíî íàëè÷èå îò 3 äî 7 àëëåëåé. Èí-
äåêñ ïîëèìîðôíîñòè ëîêóñà (Ð²Ñ) ñîñòàâèë 0,56–0,86. 
Îïðåäåëåíî, ÷òî ïî òðåì ìàðêåðàìè bnlg1129, bnlg1782 
è phi064 â èññëåäóåìûõ ëèíèÿõ áûë îáíàðóæåí âíóòðè-
ëèíåéíûé ïîëèìîðôèçì. Ðåçóëüòàòû èññëåäîâàíèé ïî-
çâîëèëè îïðåäåëèòü ÷åòûðå êëàñòåðà, êîòîðûå îòðàæàþò 
ñòåïåíü ãåíåòè÷åñêîé áëèçîñòè ïî èññëåäóåìûì ìàð-
êåðàì. Ëèíèè Ak 135 è Ak 153, êîòîðûå âîøëè â îäèí 
êëàñòåð, ÿâëÿþòñÿ íàèáîëåå ðîäñòâåííûìè, à íàèáîëåå 
óäàëåííûìè – Ñî225 è Q 170. Ïîëó÷åííûå äàííûå ñâè-
äåòåëüñòâóþò, ÷òî èññëåäóåìûå ëèíèè êóêóðóçû ñôîðìè-
ðîâàëè êëàñòåðû â ñîîòâåòñòâèè ñ èõ ïðîèñõîæäåíèåì 
è íåêîòîðûå – â ñîîòâåòñòâèè ñ èõ õîëîäîóñòîé÷èâî-
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Purpose. Classification of the source material of maize 
by the rate of cold resistance, identification of self-polli-
nated maize lines in laboratory and field conditions by cold 
resistance and main economically valuable indicators, and 
their genotyping based on SSR markers. Methods. Field and 
laboratory methods, molecular genetic analysis. Results. 
As a result of studies based on the cold test, the ranking of 
self-pollinated lines of corn on 6 groups was carried out in 
accordance with the level of their cold resistance. It was 
revealed that the type of grain does not affect the ran ging 
result, since lines with different types grain belong to the 
most cold-resistant ones. It was determined that field ger-
mination of maize lines varied depending on the sowing 
period and amounted to 32.1–87.8% at the first (6–6.5 °Ñ), 
41.8–88.5% at the second (8–8.5 °Ñ) and 51.1–90.0% at 
the third (10–10.5 °Ñ) sowing dates. It was determined that 
self-pollinated lines: HLG 1203, HLG 1238, Co 255, UCH 37 
and FV 243, Q170, AK 135, F2, L155 and P165 have the best 
regenerative ability and high germination under conditions 
of cold germination of seeds and its maintaining relatively 
to control. Based on the results of field studies, the lines 
Co 255, HLG 1203, HLG 1238, and Q 170 were identified, in 

ñòüþ. Âûâîäû. Ïî ðåçóëüòàòàì èññëåäîâà íèé âûäåëå-
íî 7 ñàìîîïûëåííûõ ëèíèé êóêóðóçû (Co 255, HLG 1203,                     
HLG 1238, Q 170, UCH 37, Ak 135, FV 243), êîòîðûå ÿâëÿþòñÿ 
öåííûìè èñòî÷íèêàìè ïðè ñåëåêöèè íà õîëîäîóñòîé÷èâîñòü.

Êëþ÷åâûå ñëîâà: ñàìîîïûëåííûå ëèíèè êóêóðóçû; õî-
ëîäîñòîéêîñòü; SSR ìàðêåðû; ÄÍÊ.
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which the germination rate (in percent) was high compared 
to the control. Based on the assessment of the yield of self-
pollinated maize lines, it was determined that they react 
differently to the sowing dates. As a result of PCR analysis 
of 13 cold-resistant lines, genetic polymorphism was deter-
mined by 5 SSR markers. According to obtained results, the 
presence of 3 to 7 alleles was revealed. PIC was 0.56–0.86. 
It was determined that, using the three markers bnlg1129, 
bnlg1782 and phi064, intralinear polymorphism was detected 
in the studied lines. The results of the studies allowed to ob-
ta in four clusters which reflect the degree of genetic proximi-
ty to the studied markers. It was found that lines the Ak 135 
and Ak 153 entered the same cluster are the most related and 
the most distant lines are Co225 and Q 170. The obtained 
data indicate that the studied maize lines formed clusters ac-
cording to their origin and some lines according to their cold 
resistance. Conclusions. According to the results of studies, 
7 self-pollinated lines of corn (Co 255, HLG 1203, HLG 1238,            
Q 170, UCH 37, Ak 135, FV 243) were indentify. They are valu-
able sources for breeding to cold resistance.

Keywords: self-pollinated maize lines; cold resistance; 
SSR markers; DNA.
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

РослинництвоослинництвоРРослинництвоослинництво

Âñòóï
Íàñ³ííèöòâî êàðòîïë³ º ñêëàäíèì, åíåðãî-

âèòðàòíèì ³ òðóäîì³ñòêèì ïðîöåñîì. Îäíèì 
³ç îñíîâíèõ ñïîñîá³â çá³ëüøåííÿ îáñÿã³â âè-
ðîùóâàííÿ âèõ³äíîãî îçäîðîâëåíîãî íàñ³í-
íºâîãî ìàòåð³àëó º ðîçðîáëåííÿ íîâèõ ìåòî-
ä³â ³íòåíñèô³êàö³¿ ïðîöåñó ðîçìíîæåííÿ âè-
õ³äíîãî ìàòåð³àëó êàðòîïë³ íà ïî÷àòêîâèõ 
åòàïàõ íàñ³ííèöòâà. Âàæëèâèì º ïðîâåäåí-
íÿ äîñë³äæåíü ùîäî âïëèâó îáðîáêè îçäî-
ðîâëåíèõ ì³í³áóëüá ð³çíèõ ôðàêö³é ð³ñòðå-
ãóëþþ÷èìè ðå÷îâèíàìè çà âèêîðèñòàííÿ 
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Óðîæàéí³ñòü òà íàñ³ííºâà ïðîäóêòèâí³ñòü 
äîáàçîâî¿ íàñ³ííºâî¿ êàðòîïë³ 
çàëåæíî â³ä åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ
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Ìåòà. Ðîçðîáèòè åëåìåíòè òåõíîëîã³¿ âèðîùóâàííÿ äîáàçîâî¿ íàñ³ííºâî¿ êàðòîïë³ çà âèêîðèñòàííÿ ð³ñòðåãóëþþ÷èõ 
ðå÷îâèí ³ ð³çíî¿ ãóñòîòè ñàä³ííÿ ì³í³áóëüá ð³çíèõ ôðàêö³é. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, ñòàòèñòè÷íèé. 
Ðåçóëüòàòè. Âñòàíîâëåíî âïëèâ ð³ñòðåãóëþþ÷èõ ðå÷îâèí (ÐÐÐ), ãóñòîòè ñàä³ííÿ ì³í³áóëüá íà âðîæàéí³ñòü òà íàñ³ííºâó 
ïðîäóêòèâí³ñòü îçäîðîâëåíîãî â êóëüòóð³ ìåðèñòåì in vitro íàñ³ííºâîãî ìàòåð³àëó êàðòîïë³ â ðîçñàäíèêó äîáàçî-
âîãî íàñ³ííèöòâà ²íñòèòóòó êàðòîïëÿðñòâà ÍÀÀÍ â óìîâàõ ï³âäåííî¿ ÷àñòèíè çîíè Ïîë³ññÿ Óêðà¿íè â 2015–2016 ðð. 
Âèêîðèñòàííÿ ÐÐÐ Ñòèìïî çà ð³çíèõ ñïîñîá³â âíåñåííÿ, ðîçì³ðó ñàäèâíèõ áóëüá òà ãóñòîòè ñàä³ííÿ çàáåçïå÷èëî çðîñ_
òàííÿ óðîæàéíîñò³ ñîðòó ‘Ñëó÷’ ó ìåæàõ 0,4–3,7 ò/ãà (1,5–14,9%). Ïðèð³ñò óðîæàþ êàðòîïë³ ñîðòó ‘Ñòðóìîê’ äî êîí-
òðîëþ çà ãóñòîòè íàñàäæåíü íàñ³ííºâèõ áóëüá ôðàêö³¿ 28–60 ìì 74,1 òèñ./ãà ñòàíîâèâ 4,4 ò/ãà (17,7%), ïðè ñàä³íí³ 
êàðòîïë³ çà ãóñòîòè ðîñëèí 66,7 òèñ./ãà – 5,6 ò/ãà (22,2%). Âèñíîâêè. Íàéåôåêòèâí³øîþ ãóñòîòîþ ñàä³ííÿ îçäîðîâëåíèõ ñà-
äèâíèõ áóëüá ñîðò³â ‘Ñëó÷’ ³ ‘Ñòðóìîê’ ó çîí³ ï³âäåííîãî Ïîë³ññÿ ç âèêîðèñòàííÿì ôðàêö³é ðîçì³ðîì 28–60 ìì òà ìåíøå 28 ìì
ïðè çàñòîñóâàíí³ ð³çíèõ ñïîñîá³â âíåñåííÿ ÐÐÐ Ðåãîïëàíò, Ñòèìïî âèÿâèëàñü ãóñòîòà 66,7 òèñ./ãà. Îáïðèñêóâàííÿ ðîñ-
ëèí òà îáðîáêà áóëüá ïåðåä ñàä³ííÿì ÐÐÐ Ñòèìïî ñîðòó ‘Ñòðóìîê’ ñïðèÿëà çðîñòàííþ óðîæàéíîñò³ íàñ³ííºâèõ áóëüá, îñîá-
ëèâî ïðè ñàä³íí³ áóëüá ôðàêö³ºþ 28–60 ìì ç ãóñòîòîþ ñàä³ííÿ 66,7 òèñ./ãà ç ïðèðîñòîì äî êîíòðîëþ â ìåæàõ 5,6 ò/ãà 
(22,2%) òà äð³áíèõ áóëüá çà òàêîþ æ ãóñòîòîþ – íà 5,0 (23,5%).

Êëþ÷îâ³ ñëîâà: êàðòîïëÿ; ì³í³áóëüáè; óðîæàéí³ñòü; íàñ³ííºâà ïðîäóêòèâí³ñòü; ð³ñòðåãóëþþ÷³ ðå÷îâèíè; ãóñòîòà 
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ð³çíî¿ ãóñòîòè ¿õíüîãî ñàä³ííÿ íà ï³äâèùåí-
íÿ óðîæàéíîñò³ òà íàñ³ííºâî¿ ïðîäóêòèâíîñ-
ò³ äîáàçîâî¿ íàñ³ííºâî¿ êàðòîïë³.

Ó äîáàçîâîìó íàñ³ííèöòâ³, ÿê ïðàâèëî, âè-
êîðèñòîâóþòüñÿ ð³çí³ ôðàêö³¿ íàñ³ííºâîãî ìà-
òåð³àëó ó çâ’ÿçêó ç òèì, ùî â³í º â³ëüíèì â³ä 
çáóäíèê³â â³ðóñíèõ, â³ðî¿äíèõ ³ áàêòåð³àëü-
íèõ õâîðîá [1]. Ñèíòåòè÷í³ á³îñòèìóëÿòîðè 
çäàòí³ ï³äâèùóâàòè óðîæàéí³ñòü ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð äî 10–48%, âïëèâàþ÷è 
íà ïåðåäà÷ó ãåíåòè÷íî¿ ³íôîðìàö³¿ ïðèñêîðþ-
âàòè ïîä³ë êë³òèí, ïîñèëþâàòè æèòòºä³ÿëü-
í³ñòü êë³òèí ðîñëèííèõ îðãàí³çì³â, ï³äâèùó-
âàòè ïðîíèêí³ñòü ì³æêë³òèííèõ ìåìáðàí, ùî 
ïðèçâîäèòü äî ïîêðàùåííÿ óìîâ æèâëåííÿ, 
äèõàííÿ òà ôîòîñèíòåçó. Ï³äâèùóºòüñÿ ñò³é-
ê³ñòü ðîñëèí äî íåñïðèÿòëèâèõ ïîãîäíèõ óìîâ 
³ äî óðàæåíü õâîðîáàìè òà øê³äíèêàìè [2–3].

Ó äîñë³äæåíí³ ç âèçíà÷åííÿ âïëèâó ðåãó-
ëÿòîð³â ðîñòó ó 2013 ðîö³ íà ñîðòàõ êàðòîï-
ë³: ‘Irga’ (ïðåïàðàò Kelpak SL), ‘Valfi’ (Bio-
Algeen S-90, Kelpak SL, Trifender WP), 
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‘Blaue St. Galler’ (Trifender WP) òà ³í. äîâå-
äåíî, ùî çàñòîñóâàííÿ ð³ñòðåãóëþþ÷èõ ðå-
÷îâèí ñïðèÿëî ï³äâèùåííþ ñò³éêîñò³ êàðòîï-
ë³ äî ðàííüîãî òà ï³çíüîãî ïðîÿâó ô³òîôòî-
ðîçó, çðîñòàííþ óðîæàéíîñò³ áóëüá òà ïî-
êðàùåííþ ôðàêö³éíîãî ñêëàäó âðîæàþ [4]. 
×èñëåííèìè äîñë³äæåííÿìè âñòàíîâëåíî 
ïîçèòèâíèé âïëèâ çàñòîñóâàííÿ ð³ñòðåãóëþ-
þ÷èõ ðå÷îâèí íà ïîêàçíèêè ðîñòó òà ðîçâèò-
êó ðîñëèí êàðòîïë³ in vitro çà ì³êðîêëîíàëü-
íîãî ðîçìíîæåííÿ [5–10]. Çà âèçíà÷åííÿ 
âïëèâó ð³ñòðåãóëÿòîð³â íà ïðîäóêòèâí³ñòü 
îçäîðîâëåíî¿ êàðòîïë³ íà ðîçñàäí³é êóëüòóð³ 
âñòàíîâëåíî, ùî ïîçàêîðåíåâå ï³äæèâëåííÿ 
ã³áåðåë³íîì À

3
 â äîç³ 20 ã/ãà ï³äâèùóâàëî 

âðîæàéí³ñòü êàðòîïë³ íà 19–26%, çá³ëüøó-
âàëî êîåô³ö³ºíò ðîçìíîæåííÿ ðîñëèí íà 18–
22%, âèõ³ä áóëüá ç îäèíèö³ ïëîù³ íà 17–
18%. Çàñòîñóâàííÿ îáïðèñêóâàííÿ îçäîðîâ-
ëåíèõ ðîñëèí êàðòîïë³ ðîç÷èíîì áóðøòèíî-
âî¿ êèñëîòè â äîç³ 2 êã/ãà ñïðèÿëî çðîñòàííþ 
óðîæàéíîñò³ êàðòîïë³ íà 21–25% [11].

 Îáðîáêà îçäîðîâëåíèõ ðîñëèí in vitro ÐÐÐ 
Âèìïåë ó ïîºäíàíí³ ç ïðèùåïëåííÿì ðîñëèí 
òà ï³äãîðòàííÿì ó ´ðóíòîâî-êë³ìàòè÷íèõ 
óìîâàõ ï³âí³÷íî-ñõ³äíî¿ ÷àñòèíè Ë³ñîñòåïó 
çàáåçïå÷èëè ïðèð³ñò óðîæàþ áóëüá ñîðòó 
‘Ãëàçóðíà’ â³äíîñíî êîíòðîëþ íà 6,1 ò/ãà 
(32%), ñîðòó ‘Îáåð³ã’ – íà 1,5 ò/ãà (12%) [12].

 Ìåòà äîñë³äæåíü – ðîçðîáèòè åëåìåíòè 
òåõíîëîã³¿ âèðîùóâàííÿ äîáàçîâî¿ íàñ³ííº-
âî¿ êàðòîïë³ çà âèêîðèñòàííÿ ð³ñòðåãóëþþ-
÷èõ ðå÷îâèí òà ãóñòîòè ñàä³ííÿ ì³í³áóëüá 
ð³çíî¿ ôðàêö³¿. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè â ðîçñàäíèêó äî-

áàçîâîãî íàñ³ííèöòâà ²íñòèòóòó êàðòîïëÿð-
ñòâà ÍÀÀÍ, ðîçì³ùåíîãî â ñìò Íåì³øàºâå, 
Áîðîäÿíñüêîãî ðàéîíó, Êè¿âñüêî¿ îáëàñò³ â 
óìîâàõ ï³âäåííî¿ ÷àñòèíè çîíè Ïîë³ññÿ 
Óêðà¿íè ó 2015–2016 ðð.

Ìåòåîðîã³÷í³ óìîâè âåãåòàö³éíîãî ïåð³î-
äó 2015 ðîêó áóëè ìàëî ñïðèÿòëèâèìè äëÿ 
ðîñòó òà ðîçâèòêó êàðòîïë³. Ñåðåäíüîì³ñÿ÷-
íà òåìïåðàòóðà êâ³òíÿ ñòàíîâèëà 9,1 °Ñ, ùî 
íà 2,2 °Ñ áóëî âèùèì çà ñåðåäíüîáàãàòîð³÷-
íèé ïîêàçíèê (òàáë. 1). Òðàâåíü õàðàêòåðè-
çóâàâñÿ ñïðèÿòëèâèìè óìîâàìè: ñåðåäíüî-
ì³ñÿ÷íà òåìïåðàòóðà – 16,6 °Ñ, äîñòàòíÿ 
ê³ëüê³ñòü îïàä³â – 85,0 ìì, çàáåçïå÷èëè 
â÷àñíó ïîÿâó ñõîä³â òà íîðìàëüíèé ð³ñò ³ 
ðîçâèòîê ðîñëèí êàðòîïë³. Ó ÷åðâí³ çà 
îïòèìàëüíèõ ñåðåäíüîì³ñÿ÷íèõ ïîêàçíèê³â 
òåìïåðàòóðè ïîâ³òðÿ (20,1 °Ñ) íåäîñòàòíÿ 
ê³ëüê³ñòü îïàä³â (íà 65,0 ìì ìåíøå ñåðåä-
íüî¿ áàãàòîð³÷íî¿) íåãàòèâíî âïëèíóëà íà 
ð³ñò ³ ðîçâèòîê ðîñëèí êàðòîïë³. Òåìïåðà-
òóðíèé ðåæèì ëèïíÿ áóâ äåùî âèùèì, í³æ 
ó ÷åðâí³. 

Ñåðåäíüîì³ñÿ÷íà òåìïåðàòóðà ïîâ³òðÿ 
ñêëàäàëà 22,8 °Ñ, ùî íà 3,7 °Ñ á³ëüøå çà 
ñåðåäí³ áàãàòîð³÷í³ äàí³. Îïàä³â âèïàëî 
ìàëî, íà 56 ìì ìåíøå ñåðåäí³õ áàãàòîð³÷-
íèõ ïîêàçíèê³â. Ñåðïåíü õàðàêòåðèçóâàâñÿ 
æàðêîþ ïîãîäîþ ³ â³äñóòí³ñòþ îïàä³â, ùî 
íåãàòèâíî âïëèíóëî íà âðîæàé áóëüá êàð-
òîïë³. 

Òàáëèöÿ 1
Ìåòåîðîëîã³÷í³ óìîâè âåãåòàö³éíîãî ïåð³îäó 2015 ðîêó

Ïåð³îä
Êâ³òåíü Òðàâåíü ×åðâåíü Ëèïåíü Ñåðïåíü Âåðåñåíü

t°C îïàäè, 
ìì t°C îïàäè, 

ìì t°C îïàäè, 
ìì t°C îïàäè, 

ìì t°C îïàäè, 
ìì t°C îïàäè, 

ìì
Ñåðåäíüîì³ñÿ÷íà 9,1 31,5 16,6 85,0 20,1 15,0 22,8 30,0 23,2 4,0 17,6 26,0
Ñåðåäíüîáàãàòîð³÷íà 6,9 58,0 14,4 60,0 17,4 80,0 19,1 86,0 17,8 80,0 13,1 69,0
Â³äõèëåííÿ â³ä ñåðåäí³õ 
áàãàòîð³÷íèõ äàíèõ +2,2 -26,5 +2,2 -25 +2,7 -65 +3,7 -56 +5,4 -76 +4,5 -43

Ó 2016 ðîö³ çà âåãåòàö³éíèé ñåçîí òðàâåíü–
âåðåñåíü â³äì³÷åíî â³äõèëåííÿ ñåðåäíüîì³-
ñÿ÷íèõ òåìïåðàòóð ïîâ³òðÿ ó á³ê ï³äâèùåí-
íÿ â³äíîñíî ñåðåäí³õ áàãàòîð³÷íèõ äàíèõ: ó 
êâ³òí³ – +4,8; òðàâí³ – +1,3; ÷åðâí³ –
+3,6; ëèïí³ – +3,6; ñåðïí³ – +4,1; âåðåñí³ – 
+4,2 (òàáë. 2), ùî íåãàòèâíî âïëèâàëî íà 
ð³ñò ³ ðîçâèòîê êàðòîïë³. Îñîáëèâî íåáåçïå÷-
íîþ äëÿ íîðìàëüíîãî ðîñòó ³ ðîçâèòêó ðîñ-
ëèí êàðòîïë³ áóëà íåäîñòàòíÿ ê³ëüê³ñòü îïà-
ä³â â³äíîñíî ñåðåäí³õ áàãàòîð³÷íèõ ïîêàçíè-
ê³â ó ïåð³îä ÷åðâåíü–ñåðïåíü (ó ÷åðâí³ – 65, 
ëèïí³ – 34, ñåðïí³ – 52 ìì).

¥ðóíò äîñë³äíî¿ ä³ëÿíêè – äåðíîâî-ñåðåä-
íüîï³äçîëèñòèé ñóï³ùàíèé, ãëèáèíà îðíîãî 
øàðó 20–22 ñì ç òàêîþ àãðîõ³ì³÷íîþ õàðàê-
òåðèñòèêîþ: âì³ñò ãóìóñó 1,2–1,5%, ðÍ ñî-
ëüîâî¿ âèòÿæêè 4,5–5,9, ã³äðîë³òè÷íà êèñ-
ëîòí³ñòü 1,72–2,31 ìã. åêâ íà 100 ã ´ðóíòó, 
ðóõîìèõ ôîðì ôîñôîðó 8,67–15,43 ìã òà 
ðóõîìîãî êàë³þ 6,7–9,4 ìã íà 100 ã ´ðóíòó. 

Çàãàëüíà ïëîùà âàð³àíòó ñêëàäàëà 55 ì2, 
îáë³êîâà – 21 ì2, ïîâòîðí³ñòü ÷îòèðèðàçîâà. 
Òåõíîëîã³ÿ âèðîùóâàííÿ êàðòîïë³ – çà-
ãàëüíîïðèéíÿòà äëÿ íàñ³ííèöüêèõ ïîñ³â³â 
çîíè Ïîë³ññÿ. Ó äîñë³äæåííÿõ âèêîðèñòî-
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Ðîñëèííèöòâî

âóâàëè ðàíí³é ñîðò ‘Ñòðóìîê’ ³ ñåðåäíüî-
ñòèãëèé ‘Ñëó÷’. 

Äëÿ âèðîáíèöòâà ì³í³áóëüá âèêîðèñòî-
âóâàëè îçäîðîâëåí³ ðîñëèíè òà ì³êðîáóëü-
áè in vitro. Êóëüòèâóâàííÿ ðîñëèí in vitro 
ïðîâîäèëè ðîçñàäíèì ñïîñîáîì ç ïåðåäïî-
ñàäêîâèì äîðîùóâàííÿì ¿õ ó êàñåòàõ íà 
ïåðë³ò³ øëÿõîì óêîð³íåííÿ æèâö³â äëÿ 
îòðèìàííÿ ðîñëèí-ðåãåíåðàíò³â. Ó êàñåò³ 
ðîçì³ùóâàëè ïðèáëèçíî 500 æèâö³â íà 1 ì2

êîðèñíî¿ ïëîù³. Ðîçñàäó ç 8–9 ëèñòêàìè 
íà ðîñëèí³ òà ì³êðîáóëüáè in vitro âèñà-
äæóâàëè â òåïëèöþ. Ì³í³áóëüáè çáèðàëè 
âðó÷íó, ç ðîçä³ëåííÿì ¿õ íà ôðàêö³¿: ôðàê-
ö³ÿ ðîçì³ðîì < 28 ìì çà íàéá³ëüøèì ïî-
ïåðå÷íèì ä³àìåòðîì áóëüáè; ôðàêö³ÿ ðîç-
ì³ðîì 28–60 ìì.

Çàñòîñóâàííÿ ÐÐÐ çä³éñíþâàëîñü íà ôîí³ 
ïðîòðóºííÿ ñàäèâíîãî ìàòåð³àëó (ì³í³áóëüá) 
³íñåêòèöèäîì Ìàòàäîð (ä.ð. ³ì³äàêëîïðèä, 
200 ã/ë).

Ó ïîëüîâèõ äîñë³äæåííÿõ ñàä³ííÿ ì³í³-
áóëüá ïðîâîäèëè âðó÷íó, ðîçêëàäàþ÷è íà-
ñ³ííºâèé ìàòåð³àë ç ð³çíîþ ãóñòîòîþ çã³äíî 
ñõåìè äîñë³äó. Äëÿ çàáåçïå÷åííÿ ãóñòîòè 
74,1 òèñ./ãà áóëüáè ðîçì³ùóâàëè â ðÿäêó íà 
â³äñòàí³ 18 ñì îäíà â³ä îäíî¿ ïðè øèðèí³ 
ì³æðÿääÿ 75 ñì, äëÿ ãóñòîòè 66,7 òèñ./ãà 
â³äñòàíü ì³æ áóëüáàìè â ðÿäêó ñòàíîâèëà 
20 ñì.

Ó ïåð³îäè íàñòàííÿ â³äïîâ³äíèõ ôàç ðîñòó 
³ ðîçâèòêó êàðòîïë³ – ñõîäè, áóòîí³çàö³ÿ, çà-
ñòîñîâóâàëè ðåãóëÿòîðè ðîñòó ðîñëèí. ÐÐÐ 
ó äîñë³äæåííÿõ ïðåäñòàâëåí³ ïðåïàðàòàìè 
Ðåãîïëàíò, Ñòèìïî ³ Ïîòåéò³í. ÐÐÐ Ïîòåé-
ò³í âèêîðèñòîâóâàâñÿ ÿê åòàëîí. Ñèñòåìà çà-
õèñòó êàðòîïë³ â³ä õâîðîá òà øê³äíèê³â ó 
äîñë³äæåííÿõ âêëþ÷àëà ÷îòèðè ôóíã³öèä-
íî-³íñåêòèöèäí³ îáðîáêè ðîñëèí ïðîòè êî-
ëîðàäñüêîãî æóêà, ïîïåëèö³, ô³òîôòîðîçó é 
àëüòåðíàð³îçó ç âèêîðèñòàííÿì ïðåïàðàò³â: 
Êîðàãåí 20 ÊÑ – 0,06 ë/ãà, Êàðàòå Çåîí 050 
CS – 0,1 ë/ãà, Åíæ³î 247 SC – 0,18 ë/ãà, Ìå-
òàêñèë ÇÏ – 2,0–2,5 ë/ãà, Øèðëàí 500 SC –
0,3 êã/ãà òà Íàò³âî 75 WG – 0,35 êã/ãà. Îá-
ðîáêó áóëüá êàðòîïë³ òà ðîñëèí ï³ä ÷àñ âåãå-
òàö³¿ ðîç÷èíàìè ðåãóëÿòîð³â ðîñòó ³ ïðîòè 
øê³äíèê³â ³ õâîðîá çä³éñíþâàëè çà äîïîìî-
ãîþ ðàíöåâîãî îïðèñêóâà÷à íîðìîþ âèòðàòè 
ðîáî÷î¿ ð³äèíè 170 ë/ãà. 

Îáë³ê óðîæàéíîñò³ êàðòîïë³ òà âèçíà÷åí-
íÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³ óðîæàþ çä³é-
ñíþâàëè çã³äíî ç Ìåòîäè÷íèìè ðåêîìåíäà-
ö³ÿìè ùîäî äîñë³äæåíü ç êàðòîïëåþ ²íñòè-
òóòó êàðòîïëÿðñòâà ÍÀÀÍ [13]. 

Îáë³ê óðîæàþ – ïîä³ëÿíêîâèé, ç êîæíîãî 
âàð³àíòó é ïîâòîðåííÿ. Ïåðåä ïî÷àòêîì çáè-
ðàííÿ âðîæàþ ïðîâîäèëè ïîâíèé îáë³ê ê³ëü-
êîñò³ çäîðîâèõ ³ õâîðèõ ðîñëèí, â³äì³÷àëè 
ì³ñöÿ ìîæëèâèõ âèêëþ÷åíü.

 Òàáëèöÿ 2
Ìåòåîðîëîã³÷í³ óìîâè âåãåòàö³éíîãî ïåð³îäó 2016 ðîêó

Ïåð³îä
Êâ³òåíü Òðàâåíü ×åðâåíü Ëèïåíü Ñåðïåíü Âåðåñåíü

t°C îïàäè, 
ìì t°C îïàäè, 

ìì t°C îïàäè, 
ìì t°C îïàäè, 

ìì t°C îïàäè, 
ìì t°C îïàäè, 

ìì
Ñåðåäíüîì³ñÿ÷íà 12,4 68,0 15,5 146,0 20,6 15,0 22,4 46,0 21,1 28,0 16,1 5,5
Ñåðåäíüîáàãàòîð³÷íà 7,6 58,0 14,2 60,0 17,0 80,0 18,8 80,0 17,0 80,0 14,9 69,0
Â³äõèëåííÿ â³ä ñåðåäí³õ 
áàãàòîð³÷íèõ äàíèõ +4,8 +10 +1,3 +86 +3,6 -65 +3,6 -34 +4,1 -52 +1,2 -63,5

Ñõåìà äîñë³äó
¹ 

ï/ï
Ôàêòîðè äîñë³äó

Ôàêòîð À – îáðîáêà ÐÐÐ Ôàêòîð Á – ãóñòîòà ñàä³ííÿ Ôàêòîð Â – ôðàêö³ÿ ñàäèâíèõ áóëüá
1. Êîíòðîëü – îáðîáêà áóëüá êàðòîïë³ 

ïðîòðóéíèêîì Ìàòàäîð, ä.ð. ³ì³äàêëîïðèä, 
200 ã/ë (Ôîí)

74,1 òèñ. ðîñëèí 
íà 1 ãåêòàð

 66,7 òèñ. ðîñëèí 
íà 1 ãåêòàð

 

Áóëüáè ðîçì³ðîì
28–60 ìì çà íàéá³ëüøèì 
ïîïåðå÷íèì ä³àìåòðîì

(íàñ³ííºâà ôðàêö³ÿ)

Áóëüáè ðîçì³ðîì < 28 ìì çà 
íàéá³ëüøèì ïîïåðå÷íèì ä³àìåòðîì

(äð³áíà ôðàêö³ÿ)

2. Ôîí + ÐÐÐ Ðåãîïëàíò (îáðîáêà áóëüá – 50 ìë 
â 20 ë âîäè/ò)

3. Ôîí + ÐÐÐ Ñòèìïî (îáðîáêà áóëüá – 15 ìë 
â 20 ë âîäè/ò)

4. Ôîí + ÐÐÐ Ñòèìïî (îáðîáêà áóëüá – 15 ìë 
â 20 ë âîäè/ò) + ÐÐÐ Ñòèìïî (îáïðèñêóâàííÿ 
ðîñëèí ó ôàçó ñõîäè/áóòîí³çàö³ÿ – 15 ìë 
â 300 ë/ãà)

5. Ôîí + ÐÐÐ Ïîòåéò³í (îáðîáêà áóëüá – 5 ìë 
â 20 ë âîäè/ò áóëüá) + ÐÐÐ Ïîòåéò³í 
(îáïðèñêóâàííÿ ðîñëèí ó ôàçó ñõîäè/áóòîí³-
çàö³ÿ – 15 ìë â 300 ë âîäè íà 1 ãà)
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Ñòðóêòóðó âðîæàþ âèçíà÷àëè ïî âñ³õ âàð³-
àíòàõ ç ä³ëÿíîê ïåðøîãî òà òðåòüîãî ïîâ-
òîðåííÿ. Â³äáèðàëè ïðîáè âàãîþ 10 êã. Ðîç-
áèðàëè áóëüáè íà ôðàêö³¿: äî 28 ìì, 28–60 ìì,
á³ëüøå 60 ìì. Ê³ëüê³ñòü áóëüá êîæíî¿ 
ôðàêö³¿ ï³äðàõîâóâàëè, çâàæóâàëè òà âèç-
íà÷àëè ó â³äñîòêàõ äî çàãàëüíî¿ ê³ëüêîñò³ 
àáî ìàñè.

Ñòàòèñòè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ 
äàíèõ ïðîâîäèëè ç âèêîðèñòàííÿì êîìï’þ-
òåðíî¿ ïðîãðàìè Statistica 6.0 [14].

Ðåçóëüòàòè äîñë³äæåíü
Ó ðåçóëüòàò³ äîñë³äæåíü âèÿâëåíî åôåêòèâ-

í³ñòü çàñòîñóâàííÿ ÐÐÐ Ñòèìïî äëÿ îáðîáîê 
äð³áíèõ ì³í³áóëüá ñîðòó ‘Ñëó÷’ ïåðåä ñàä³í-
íÿì (òàáë. 3). Çà ãóñòîòè ñàä³ííÿ 74,1 òèñ./ãà
ñàäèâíèõ áóëüá ðîçì³ðîì < 28 ìì (âàð. 3) çà 
îáðîáêè ÐÐÐ Ñòèìïî ïðèð³ñò óðîæàþ áóâ 
1,7 ò/ãà (6,8%), çà ãóñòîòè 66,7 – 1,9 ò/ãà 
(7,2%). Êîìïëåêñíà îáðîáêà áóëüá (28–60) 
òà ðîñëèí êàðòîïë³ (äâà ðàçè çà âåãåòàö³þ) 
ÐÐÐ Ñòèìïî (âàð. 4) ïðè ãóñòîò³ ñàä³ííÿ 74,1 
òèñ./ãà çàáåçïå÷èëà óðîæàéí³ñòü êàðòîïë³ 
29,2 ò/ãà ç ïðèðîñòîì äî êîíòðîëþ 2,1 ò/ãà 
(7,7%), ïðè ãóñòîò³ 66,7 òèñ./ãà – 28,9 ò/ãà 
ç ïðèðîñòîì äî êîíòðîëþ 3,3 ò/ãà (12,9%). 

Çà âèêîðèñòàííÿ äëÿ ñàä³ííÿ äð³áíèõ ì³í³-
áóëüá çà ãóñòîòè ñàä³ííÿ 74,1 òèñ./ãà (âàð. 
4) çà ðàõóíîê çàñòîñóâàííÿ êîìïëåêñíèõ îá-
ðîáîê ÐÐÐ óðîæàé áóëüá áóâ 28,6 ò/ãà ç ïðè-
ðîñòîì äî êîíòðîëþ 3,7 ò/ãà (14,9%), òîä³ 
ÿê çà ãóñòîòè 66,7 òèñ./ãà – 29,9 ç ïðèðîñ-
òîì âðîæàþ 3,7 ò/ãà (14,1%). Çàãàëîì âè-
êîðèñòàííÿ ÐÐÐ Ñòèìïî çà ð³çíèõ ñïîñîá³â 
âíåñåííÿ, ðîçì³ðó ñàäèâíèõ áóëüá òà ñõåì 
ñàä³ííÿ çàáåçïå÷èëî çðîñòàííÿ âðîæàéíîñò³ 
ñîðòó ‘Ñëó÷’ ó ìåæàõ 0,4–3,7 ò/ãà (1,5–
14,9%). 

Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî, ùî 
íàéåôåêòèâí³øîþ ãóñòîòîþ ñàä³ííÿ îçäî-
ðîâëåíèõ ñàäèâíèõ ì³í³áóëüá ñîðòó ‘Ñëó÷’ â 
óìîâàõ ï³âäåííî¿ ÷àñòèíè Ïîë³ññÿ, ç âèêî-
ðèñòàííÿì áóëüá íàñ³ííºâî¿ òà äð³áíî¿ ôðàê-
ö³¿ ïðè çàñòîñóâàíí³ ð³çíèõ ñïîñîá³â âíåñåí-
íÿ ÐÐÐ Ðåãîïëàíò, Ñòèìïî âèÿâèëàñü 
66,7 òèñ./ãà. Çàñòîñóâàííÿ ÐÐÐ çàáåçïå÷èëî 
íàéá³ëüø³ ïðèðîñòè âðîæàéíîñò³ â àáñîëþò-
íèõ òà â³äíîñíèõ îäèíèöÿõ ïðè âèêîðèñòàí-
í³ äëÿ ñàä³ííÿ äð³áíèõ ì³í³áóëüá. Äëÿ íà-
ñ³ííºâî¿ ôðàêö³¿ îáðîáêè ÐÐÐ Ñòèìïî, Ïî-
òåéò³í, Ðåãîïëàíò (îáðîáêà áóëüá ïðè ñàä³í-
í³) áóëè åôåêòèâíèìè çà ãóñòîòè ñàä³ííÿ 
66,7 òèñ./ãà.

Òàáëèöÿ 3
Óðîæàéí³ñòü êàðòîïë³ ‘Ñëó÷’ çàëåæíî â³ä çàñòîñóâàííÿ ð³ñòðåãóëþþ÷èõ ðå÷îâèí, ôðàêö³¿ íàñ³ííºâèõ áóëüá 

òà ãóñòîòè ñàä³ííÿ ì³í³áóëüá, 2015–2016 ðð., ò/ãà

Âàð³àíòè

Ôðàêö³ÿ ðîçì³ðîì 28–60 ìì Ôðàêö³ÿ ðîçì³ðîì <28 ìì
Ãóñòîòà ñàä³ííÿ, òèñ./ãà

74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ % 74,1 + äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ %

1. Êîíòðîëü ïðîòðóºííÿ áóëüá 
Ìàòàäîð (ôîí) 27,1 – – 25,6 – – 24,9 – – 26,2 – –
2. Ôîí + îáðîáêà áóëüá 
Ðåãîïëàíò 25,8 -1,3 – 25,8 +0,2 0,78 25,6 +0,7 2,8 26,6 +0,4 1,5
3. Ôîí + îáðîáêà áóëüá 
Ñòèìïî 27,5 +0,4 1,5 27,6 +2,0 7,8 26,6 +1,7 6,8 28,1 +1,9 7,2
4. Ôîí + îáðîáêà áóëüá 
Ñòèìïî + ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ 29,2 + 2,1 7,7 28,9 +3,3 12,9 28,6 +3,7 14,9 29,9 +3,7 14,1
5. Ôîí + îáðîáêà áóëüá 
Ïîòåéò³í + ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ 28,3 +1,2 4,4 29,0 +3,4 13,3 29,3 +4,4 17,6 29,4 +3,2 12,2

Í²Ð
0,05 Ôàêòîð À

1,27
Í²Ð

0,05 Ôàêòîð Á
0,81

Í²Ð
0,05 Ôàêòîð ÀÁ

1,98

Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî, ùî 
îáðîáêà áóëüá êàðòîïë³ ñîðòó ‘Ñòðóìîê’ ïåðåä 
ñàä³ííÿì ÐÐÐ Ðåãîïëàíò ñïðèÿëà çðîñòàííþ 
âðîæàéíîñò³ êàðòîïë³ çà ãóñòîòè ñàä³ííÿ 
66,7 òèñ./ãà ñàäèâíèõ áóëüá ðîçì³ðîì < 28 ìì 
íà 2,5 ò/ãà (11,7%) (òàáë. 4, âàð. 2), ïðè âðî-
æàéíîñò³ íà êîíòðîë³ áåç çàñòîñóâàííÿ ÐÐÐ – 
21,3 ò/ãà. Ïðè îáðîáö³ äð³áíèõ áóëüá ïåðåä 

ñàä³ííÿì ÐÐÐ Ñòèìïî îòðèìàíî ïðèð³ñò óðî-
æàéíîñò³ ñîðòó ‘Ñòðóìîê’ 1,6 ò/ãà (7,5%) (âàð. 
3). Åôåêòèâí³ñòü ÐÐÐ çðîñòàëà ïðè ïîºäíàíí³ 
îáðîáêè áóëüá ÐÐÐ Ñòèìïî ç äâîðàçîâèì îá-
ïðèñêóâàííÿì ðîñëèí ó ïåð³îä âåãåòàö³¿ (âàð. 
4) – ïðèð³ñò óðîæàþ êàðòîïë³ ñîðòó ‘Ñòðóìîê’ 
äî êîíòðîëþ çà ãóñòîòè íàñàäæåíü íàñ³ííº-
âèõ áóëüá ôðàêö³¿ 28–60 ìì 74,1 òèñ./ãà
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ñòàíîâèâ 4,4 ò/ãà (17,7%), ïðè ñàä³íí³ êàð-
òîïë³ çà ãóñòîòè ðîñëèí 66,7 òèñ./ãà 
(75×20 ñì) – 5,6 ò/ãà (22,2%). Âèêîðèñòàííÿ 
áóëüá ðîçì³ðîì < 28 ìì ïðè çàñòîñóâàíí³ îá-
ðîáêè áóëüá ïåðåä ñàä³ííÿì òà ðîñëèí äâ³÷³ ï³ä 
÷àñ âåãåòàö³¿ ÐÐÐ Ñòèìïî (âàð. 4) ñïðèÿëî çðîñ-
òàííþ óðîæàéíîñò³ íà 2,7 ò/ãà (10,5%) (ïðè 
ãóñòîò³ ñàä³ííÿ 74,1 òèñ./ãà) òà íà 5,0 ò/ãà
(23,5%) çà ãóñòîòè 66,7 òèñ./ãà. Êîìïëåêñíà 

îáðîáêà áóëüá òà ðîñëèí ÐÐÐ Ïîòåéò³í (åòà-
ëîííèé âàð³àíò) çàáåçïå÷óâàëà ïðèð³ñò óðî-
æàþ äî êîíòðîëþ íàñ³ííºâèõ áóëüá çà ãóñòî-
òè ¿õíüîãî ñàä³ííÿ 74,1 òèñ./ãà íà 27,0%, ïðè 
66,7 òèñ/ãà – 23,5% (âàð. 5). Ó çàãàëüíîìó 
îáðîáêà ÐÐÐ Ñòèìïî çà ð³çíèõ ñïîñîá³â âíå-
ñåííÿ, ðîçì³ðó ñàäèâíèõ áóëüá òà ãóñòîòè ñà-
ä³ííÿ çàáåçïå÷èëà çðîñòàííÿ óðîæàéíîñò³ 
ñîðòó ‘Ñòðóìîê’ íà 0,7–5,6 ò/ãà (2,8–23,5%).

Òàáëèöÿ 4
Óðîæàéí³ñòü êàðòîïë³ ‘Ñòðóìîê’ çàëåæíî â³ä çàñòîñóâàííÿ ð³ñòðåãóëþþ÷èõ ðå÷îâèí, 

ôðàêö³¿ íàñ³ííºâèõ áóëüá òà ñõåì ãóñòîòè ì³í³áóëüá, 2015–2016 ðð., ò/ãà

Âàð³àíòè

Ãóñòîòà ñàä³ííÿ, òèñ./ãà

74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ % 74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ %

Áóëüáè ðîçì³ðîì 28–60 ìì Áóëüáè ðîçì³ðîì < 28 ìì
1. Êîíòðîëü – ïðîòðóºííÿ 
áóëüá Ìàòàäîð (ÔÎÍ) 24,8 – – 25,2 – – 25,7 – – 21,3 – –
2. ÔÎÍ + îáðîáêà áóëüá 
Ðåãîïëàíò 22,5 - 2,3 – 20,8 -4,4 – 24,7 -1,0 – 23,8 +2,5 11,7
3. ÔÎÍ + îáðîáêà áóëüá Ñòèìïî 25,5 +0,7 2,8 24,0 -1,2 – 27,1 +1,4 5,4 22,9 +1,6 7,5
4. ÔÎÍ + îáðîáêà áóëüá Ñòèìïî 
+ ðîñëèíè ñõîäè/áóòîí³çàö³ÿ 29,2 +4,4 17,7 30,8 +5,6 22,2 28,4 +2,7 10,5 26,3 +5,0 23,5
5. ÔÎÍ + îáðîáêà áóëüá 
Ïîòåéò³í + ðîñëèíè ñõîäè/
áóòîí³çàö³ÿ (åòàëîí) 31,5 +6,7 27,0 28,5 +3,3 13,1 29,5 +3,8 14,8 25,6 +4,3 20,2

Í²Ð
0,05 ôàêòîð À

1,11
Í²Ð

0,05 ôàêòîð Á
1,2

Í²Ð
0,05 ôàêòîð ÀÁ

2,94

Ó äîñë³äæåííÿõ çà îáðîáîê ð³çíîôðàêö³é-
íèõ áóëüá ïåðåä ñàä³ííÿì ÐÐÐ Ðåãîïëàíò òà 
Ñòèìïî òà ð³çíî¿ ãóñòîòè ñàä³ííÿ (òàáë. 5; âàð. 
2 ³ 3) âèÿâëåíî ¿õí³é ïîçèòèâíèé âïëèâ íà 
çðîñòàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³ ïîñ³âó 
äîáàçîâî¿ íàñ³ííºâî¿ êàðòîïë³. Ïðèð³ñò íàñ³í-
íºâî¿ ïðîäóêòèâíîñò³ ïîñ³âó çà îáðîáêè íà-
ñ³ííÿ êàðòîïë³ ïåðåä ñàä³ííÿì ÐÐÐ Ðåãîïëàíò 
ç âèêîðèñòàííÿì áóëüá ðîçì³ðîì < 28 ìì
(äð³áí³ áóëüáè) (âàð. 2) ñòàíîâèâ 1,9 ò/ãà 
(9,3%), çà îáðîáêè ÐÐÐ Ñòèìïî áóëüá ðîç-
ì³ðîì < 28 ìì (âàð. 3) – 3,6 ò/ãà (17,6%).

Êîìïëåêñíå çàñòîñóâàííÿ ÐÐÐ Ñòèìïî çà-
áåçïå÷èëî ï³äâèùåííÿ íàñ³ííºâî¿ ïðîäóê-
òèâíîñò³ íàñàäæåíü êàðòîïë³ ñîðòó ‘Ñëó÷’ íà 
4,1 ò/ãà (20,3%) (òàáë. 5, âàð. 4) çà ãóñòîòè 
ñàä³ííÿ 66,7 òèñ./ãà. Âàð³àíò çà îáðîáêè ÐÐÐ 
Ñòèìïî ñàäèâíèõ áóëüá ðîçì³ðîì < 28 ìì 
(äð³áí³ áóëüáè) çà ãóñòîòè ñàä³ííÿ 74,1 òèñ./ãà 
ñïðèÿâ ïðèðîñòó íàñ³ííºâî¿ óðîæàéíîñò³ äî 
3,5 òèñ./ãà (16,9%), çà ãóñòîòè 66,7 òèñ./ãà –
äî 6,3 ò/ãà (30,7%). Îáðîáêà áóëüá ïðè ñàä³í-
í³ òà ðîñëèí ï³ä ÷àñ âåãåòàö³¿ ÐÐÐ Ïîòåéò³í 
çà âèêîðèñòàííÿ áóëüá ðîçì³ðîì 28–60 ìì çà 
ãóñòîòè 66,7 òèñ./ãà ñïðèÿëà çðîñòàííþ íà-
ñ³ííºâî¿ óðîæàéíîñò³ êàðòîïë³ 3,6 ò/ãà 
(17,8%). Çàñòîñóâàííÿ ÐÐÐ Ïîòåéò³í äëÿ îá-

ðîáêè áóëüá ³ ðîñëèí çà âèñàäæóâàííÿ äð³á-
íèõ áóëüá ðîçì³ðîì < 28 ìì âèÿâèëîñü åôåê-
òèâíèì äëÿ äâîõ äîñë³äæóâàíèõ ãóñòîò ñàä³í-
íÿ – ïðèð³ñò íàñ³ííºâî¿ óðîæàéíîñò³ çà ãóñòî-
òè 74,1 òèñ./ãà ñòàíîâèâ 3,4 ò/ãà (16,4 %)
òà çà 66,7 òèñ./ãà – 5,3 ò/ãà (25,8%). 

Ó ðåçóëüòàò³ åêñïåðèìåíòàëüíèõ äîñë³-
äæåíü âñòàíîâëåíî, ùî îáïðèñêóâàííÿ ðîñ-
ëèí êàðòîïë³ òà îáðîáêà áóëüá ñîðòó ‘Ñòðó-
ìîê’ ïåðåä ñàä³ííÿì ÐÐÐ Ñòèìïî (òàáë. 6, 
âàð. 4) ñïðèÿëà çðîñòàííþ óðîæàéíîñò³ íà-
ñ³ííºâèõ áóëüá, îñîáëèâî ïðè ñàä³íí³ áóëüá 
ôðàêö³ºþ 28–60 ìì ç ãóñòîòîþ ñàä³ííÿ 
66,7 òèñ./ãà ç ïðèðîñòîì äî êîíòðîëþ 5,9 ò/ãà
(29,4%) òà äð³áíèõ áóëüá çà òàêîþ æ ãóñòî-
òîþ ñàä³ííÿ – íà 4,1 (23,0%). Ó äîñë³äæåí-
íÿõ íå âèÿâëåíî âïëèâó îáðîáêè ð³çíîôðàê-
ö³éíèõ áóëüá ïåðåä ñàä³ííÿì ÐÐÐ Ðåãîïëàíò 
òà Ñòèìïî òà ð³çíî¿ ãóñòîòè ñàä³ííÿ (âàð. 2 
³ 3) íà çðîñòàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³ 
ïîñ³âó. Îáðîáêà áóëüá ³ ðîñëèí ÐÐÐ Ïîòåéò³í 
(âàð. 5) ï³äâèùóâàëà íàñ³ííºâó ïðîäóêòèâ-
í³ñòü ïðè âèêîðèñòàíí³ áóëüá íàñ³ííºâî¿ ôðàê-
ö³¿ – ïðèð³ñò äî êîíòðîëþ ñêëàâ 3,9 ò/ãà
(18,9%) ïðè ãóñòîò³ ðîñëèí 74,1 òèñ./ãà òà 
3,5 (17,4%) ïðè ãóñòîò³ 66,7 òèñ./ãà. Òàêîæ 
ïðè ñàä³íí³ äð³áíèõ áóëüá â³äì³÷åíî çðîñ-
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òàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³ ïîñ³âó, àëå 
ëèøå çà ãóñòîòè ðîñëèí 66,7 òèñ./ãà, äå ïðè-
ð³ñò äî êîíòðîëþ ñêëàâ 3,9 ò/ãà (16,2%).

Âèñíîâêè
Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî âèñî-

êó åôåêòèâí³ñòü çàñòîñóâàííÿ ÐÐÐ Ñòèìïî 
äëÿ îáðîáêè äð³áíèõ ì³í³áóëüá ïåðåä ñàä³í-
íÿì. Íàéêðàùèé ïîêàçíèê ïðèðîñòó âðîæàþ 
áóëüá ñîðòó ‘Ñëó÷’ îòðèìàíî íà âàð³àíò³ çà 
êîìïëåêñíîãî çàñòîñóâàííÿ ÐÐÐ Ñòèìïî (îá-
ðîáêà áóëüá ³ ðîñëèí äâ³÷³) ç ãóñòîòîþ ñàä³í-
íÿ 74,1 òèñ./ãà, ùî çàáåçïå÷èëî óðîæàéí³ñòü 
êàðòîïë³ 28,6 ò/ãà ç ïðèðîñòîì 3,7 ò/ãà

Òàáëèöÿ 5
Íàñ³ííºâà ïðîäóêòèâí³ñòü êàðòîïë³ ‘Ñëó÷’ çàëåæíî â³ä çàñòîñóâàííÿ ð³ñòðåãóëþþ÷èõ ðå÷îâèí, 

ôðàêö³¿ íàñ³ííºâèõ áóëüá òà ãóñòîòè ñàä³ííÿ ì³í³áóëüá, 2015–2016 ðð., ò/ãà

Âàð³àíòè

Ôðàêö³ÿ ðîçì³ðîì 28–60 ìì Ôðàêö³ÿ ðîçì³ðîì < 28 ìì
Ãóñòîòà ñàä³ííÿ, òèñ./ãà

74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ % 74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ %

1. Êîíòðîëü – ïðîòðóºííÿ 
áóëüá Ìàòàäîð (ôîí) 21,8 – – 20,2 – – 20,7 – – 20,5 – –
2. Ôîí + îáðîáêà áóëüá 
Ðåãîïëàíò 22,4 +0,6 2,8 21,2 +1,0 0,5 22,0 +1,3 6,3 22,4 +1,9 9,3
3. Ôîí + îáðîáêà áóëüá 
Ñòèìïî 22,2 +0,4 1,8 21,1 +0,9 4,5 22,2 +1,5 7,2 24,1 +3,6 17,6
4. Ôîí + îáðîáêà áóëüá 
Ñòèìïî + ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ 22,7 +0,9 4,1 24,3 +4,1 20,3 24,2 +3,5 16,9 26,8 +6,3 30,7
5. Ôîí + îáðîáêà áóëüá 
Ïîòåéò³í + ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ 23,5 +1,7 7,8 23,8 +3,6 17,8 24,1 +3,4 16,4 25,8 +5,3 25,9

Í²Ð
0,05 ôàêòîð À

0,86
Í²Ð

0,05 ôàêòîð Á
0,89

Í²Ð
0,05 ôàêòîð ÀÁ

2,2

Òàáëèöÿ 6
Íàñ³ííºâà ïðîäóêòèâí³ñòü êàðòîïë³ ‘Ñòðóìîê’ çàëåæíî â³ä çàñòîñóâàííÿ ð³ñòðåãóëþþ÷èõ ðå÷îâèí,

ôðàêö³¿ íàñ³ííºâèõ áóëüá òà ãóñòîòè ñàä³ííÿ ì³í³áóëüá, 2015–2016 ðð., ò/ãà

Âàð³àíòè

Ãóñòîòà ñàä³ííÿ, òèñ./ãà

74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ % 74,1 ± äî 
êîíòðîëþ % 66,7 ± äî 

êîíòðîëþ %

Áóëüáè ðîçì³ðîì 28–60 ìì Áóëüáè ðîçì³ðîì < 28 ìì
1. Êîíòðîëü – ïðîòðóºííÿ 
áóëüá Ìàòàäîð (ÔÎÍ) 20,6 – – 20,1 – – 20,9 – – 17,8 – –
2. Ôîí + îáðîáêà áóëüá 
Ðåãîïëàíò 18,5 -2,1 2,1 17,3 -2,8 – 20,6 -0,3 – 17,9 +0,1 0,56
3. Ôîí + îáðîáêà áóëüá 
Ñòèìïî 21,5 +0,9 4,4 20,5 +0,4 2,0 22,2 +1,3 6,2 18,7 +0,9 5,06
4. Ôîí + îáðîáêà áóëüá Ñòèìïî 
+ ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ 23,9 +3,3 16,0 26,0 +5,9 29,4 22,5 +1,6 7,7 21,9 +4,1 23,0
5. Ôîí + îáðîáêà áóëüá 
Ïîòåéò³í + ðîñëèíè 
ñõîäè/áóòîí³çàö³ÿ (åòàëîí) 24,5 +3,9 18,9 23,6 +3,5 17,4 22,4 +1,5 7,2 21,7 +3,9 16,2

Í²Ð
0,05 Ôàêòîð À

1,05
Í²Ð

0,05 Ôàêòîð Á
1,12

Í²Ð
0,05 Ôàêòîð ÀÁ

2,76

(14,9%) òà çà ãóñòîòè ñàä³ííÿ 66,7 òèñ./ãà – 
29,9 ò/ãà ç ïðèðîñòîì âðîæàþ 3,7 ò/ãà 
(14,1%). Çàñòîñóâàííÿ êîìïëåêñó îáðîáîê 
äëÿ áóëüá < 28 ìì ñïðèÿëî çá³ëüøåííþ óðî-
æàþ áóëüá íàñ³ííºâî¿ ôðàêö³¿ (ðîçì³ðîì 28–
60). Âèñîêèì ïðèðîñòîì óðîæàþ áóëüá íà-
ñ³ííºâî¿ ôðàêö³¿ ñîðòó ‘Ñëó÷’ äî êîíòðîëþ –
6,3 ò/ãà (30,7%) õàðàêòåðèçóâàâñÿ âàð³àíò 
³ç ñàä³ííÿì äð³áíèõ áóëüá ç ãóñòîòîþ 
66,7 òèñ./ãà òà çàñòîñóâàííÿì êîìïëåêñíèõ 
îáðîáîê áóëüá ³ ðîñëèí ÐÐÐ Ñòèìïî. 

Âñòàíîâëåíî, ùî ïîºäíàííÿ ïåðåäñàäèâíî¿ 
îáðîáêè áóëüá ç äâîðàçîâèì îáïðèñêóâàííÿì 
âåãåòóþ÷èõ ðîñëèí ð³ñòðåãóëÿòîðîì Ñòèìïî 
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Ðîñëèííèöòâî

ïðè âèêîðèñòàíí³ äëÿ ñàä³ííÿ íàñ³ííºâèõ 
áóëüá ðîçì³ðîì 28–60 ìì çà ãóñòîòè ñàä³ííÿ 
74,1 òèñ./ãà ñïðèÿëî ï³äâèùåííþ óðîæàé-
íîñò³ ñîðòó ‘Ñòðóìîê’ íà 4,4 ò/ãà (17,7%), çà 
ãóñòîòè ñàä³ííÿ 66,7 òèñ./ãà – íà 5,6 ò/ãà 
(22,2%). Âèêîðèñòàííÿ äð³áíèõ áóëüá äëÿ ñà-
ä³ííÿ ïðè çàñòîñóâàíí³ îáðîáêè ñàäèâíîãî ìà-
òåð³àëó ñîðòó ‘Ñòðóìîê’ ïåðåä ñàä³ííÿì òà ðîñ-
ëèí äâ³÷³ çà âåãåòàö³þ ÐÐÐ Ñòèìïî ñïðèÿëî 
çðîñòàííþ óðîæàéíîñò³ êàðòîïë³ íà 2,7 ò/ãà
(10,5%) çà ãóñòîòè ñàä³ííÿ 74,1 òèñ./ãà òà íà 
5,0 ò/ãà – çà 66,7 òèñ./ãà (23,5%). Îáïðèñêó-
âàííÿ ðîñëèí òà îáðîáêà áóëüá ïåðåä ñàä³í-
íÿì ÐÐÐ Ñòèìïî ñïðèÿëà çðîñòàííþ íàñ³ííº-
âî¿ ïðîäóêòèâíîñò³, çà ñàä³ííÿ áóëüá ôðàêö³¿ 
28–60 ìì, îñîáëèâî ç ãóñòîòîþ ñàä³ííÿ 
66,7 òèñ./ãà ç ïðèðîñòîì äî êîíòðîëþ â ìå-
æàõ 5,9 ò/ãà (29,4%) òà äð³áíèõ áóëüá çà òà-
êîþ æ ãóñòîòîþ – íà 4,1 ò/ãà (23,0%). Âñòà-
íîâëåíî, ùî íàéåôåêòèâí³øîþ ãóñòîòîþ ñà-
ä³ííÿ îçäîðîâëåíèõ ñàäèâíèõ áóëüá ñîðò³â 
‘Ñëó÷’ ³ ‘Ñòðóìîê’ ó çîí³ ï³âäåííîãî Ïîë³ññÿ 
ç âèêîðèñòàííÿì ôðàêö³é ðîçì³ðîì 28–60 
ìì òà ðîçì³ðîì < 28 ìì ïðè çàñòîñóâàíí³ 
ð³çíèõ ñïîñîá³â âíåñåííÿ ÐÐÐ Ðåãîïëàíò, 
Ñòèìïî âèÿâèëàñü 66,7 òèñ./ãà. 
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Öåëü. Ðàçðîáîòàòü ýëåìåíòû òåõíîëîãèè âûðàùèâà-
íèÿ äîáàçîâîãî ñåìåííîãî êàðòîôåëÿ ïðè èñïîëüçîâàíèè 
ðîñòðåãóëèðóþùèõ âåùåñòâ è ðàçëè÷íîé ãóñòîòû ïîñàä-
êè ìèíèêëóáíåé ðàçëè÷íûõ ôðàêöèé. Ìåòîäû. Ïîëåâîé, 
ëàáîðàòîðíûé, ñòàòèñòè÷åñêèé. Ðåçóëüòàòû. Óñòàíîâëå-
íî âëèÿíèå ðîñòðåãóëèðóþùèõ âåùåñòâ (ÐÐÂ), ãóñòîòû 
ïîñàäêè ìèíèêëóáíåé íà óðîæàéíîñòü è ñåìåííóþ ïðî-
äóêòèâíîñòü îçäîðîâëåííîãî â êóëüòóðå ìåðèñòåì in vitro 
ñåìåííîãî ìàòåðèàëà êàðòîôåëÿ â ïèòîìíèêå äîáàçîâîãî 
ñåìåíîâîäñòâà Èíñòèòóòà êàðòîôåëåâîäñòâà ÍÀÀÍ â óñëî-
âèÿõ þæíîé ÷àñòè çîíû Ïîëåñüÿ Óêðàèíû â 2015–2016 ãã.
Ïðèìåíåíèå ÐÐÂ Ñòèìïî ïðè ðàçëè÷íûõ ñïîñîáàõ âíåñå-
íèÿ, èñïîëüçîâàíèå äëÿ ïîñàäêè êëóáíåé ðàçíîãî ðàçìåðà 
è ãóñòîòû ïîñàäêè îáåñïå÷èëî óâåëè÷åíèå óðîæàéíîñòè 
ñîðòà ‘Ñëó÷’ â ïðåäåëàõ 0,4–3,7 ò/ãà (1,5–14,9%). Ïðèáàâ-
êà óðîæàÿ êëóáíåé êàðòîôåëÿ ñîðòà ‘Ñòðóìîê’ ê êîíòðîëþ 
ïðè ãóñòîòå ïîñàäîê ñåìåííûõ êëóáíåé ôðàêöèè 28–60 ìì 

74,1 òûñ./ãà ñîñòàâèëà 4,4 ò/ãà (17,7%), ïðè ãóñòîòå ïî-
ñàäêè 66,7 òûñ./ãà – 5,6 ò/ãà (22,2%). Âûâîäû. Íàè-
áîëåå ýôôåêòèâíîé ãóñòîòîé ïîñàäêè îçäîðîâëåííûõ 
ïîñàäî÷íûõ êëóáíåé ñîðòîâ ‘Ñëó÷’ è ‘Ñòðóìîê‘ â çîíå 
þæíîãî Ïîëåñüÿ, ñ èñïîëüçîâàíèåì ôðàêöèé ðàçìåðîì 
28–60 ìì è < 28 ìì ïðè ïðèìåíåíèè ðàçëè÷íûõ ñïîñî-
áîâ âíåñåíèÿ ÐÐÂ Ðåãîïëàíò, Ñòèìïî îêàçàëàñü 66,7 òûñ./ãà. 
Îïðûñêèâàíèå ðàñòåíèé è îáðàáîòêà êëóáíåé ïåðåä ïî-
ñàäêîé ÐÐÂ Ñòèìïî ñîðòà ‘Ñòðóìîê’ ñïîñîáñòâîâàëà ðîñ-
òó óðîæàéíîñòè ñåìåííûõ êëóáíåé, îñîáåííî ïðè ïî-
ñàäêå êëóáíåé ôðàêöèåé 28–60 ìì ïðè ãóñòîòå ïîñàäêè 
66,7 òûñ./ãà ñ ïðèðîñòîì ê êîíòðîëþ â ïðåäåëàõ 5,6 ò/ãà 
(22,2%) è ìåëêèõ êëóáíåé ñ òàêîé æå ãóñòîòîé – íà 5,0 
(23,5%). 

Êëþ÷åâûå ñëîâà: êàðòîôåëü; ìèíèêëóáíè; óðîæàé-
íîñòü; ñåìåííàÿ ïðîäóêòèâíîñòü; ðîñòðåãóëèðóþùèå 
âåùåñòâà; ãóñòîòà ïîñàäêè; ôðàêöèÿ êëóáíåé.

Purpose. Development of growing technology elements 
of pre-basic seed material of potatoes using growth-regu-
lating substances and various densities of minitubers of 
various fractions planting. Methods. Field, laboratory, sta-
tistical. Results. The influence of growth-regulating sub-
stances, landing patterns of minitubers on the yield and 
seed productivity of potato seed material improved by in 
vitro meristem was studied in the pre-basic seed production 
nursery garden of the Institute for Potato Research, NAAS 
in the southern part of Polissia of Ukraine in 2015–2016. 
The application of plant growth regulator Stimpo for various 
methods of application, the use of tubers of different sizes 
for planting and planting density ensured an increase in the 
yield of ‘Sluch’ variety within 0.4–3.7 t/ha or by 1.5–14.9%. 
The increase in the yield of potato tubers of ‘Strumok’ variety 
to the control mark with planting density of seed tubers of 
28–60 mm fraction of 74.1 thousand plants/ha was 4.4 t/ha

or 17.7%, with planting density of 66.7 thousand/ha –
5.6 t/ha or 22.2%. Conclusions. It has been revealed that 
the planting density of 66.7 thousand/plants per 1 ha 
turned out to be the most effective planting density of im-
proved planting tubers of ‘Sluch‘ and ‘Strumok‘ variety in the 
zone of the southern Polissia, using fractions of 28–60 mm
and < 28 mm in size using various methods of applying the 
plant growth regulators Regoplant, Stimpo. It has been es-
tablished that spraying of plants and treatment of tubers 
belonging to ‘Strumok’ variety before planting with the PGR 
Stimpo contributed to the growth of seed tuber productivi ty 
especially when planting tubers with a fraction of 28–60 mm
(planting density of 66.7 thousand plants/ha) with an in-
crease to the control mark within 5.6 t/ha or 22.2% and 
small tubers with the same density – by 5.0 (23.5%). 

Keywords: potato; minitubers; yield, seed productivity; 
plant growth regulators; planting density; tuber fraction.
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Ðîñëèííèöòâî

Âñòóï 
Ïîòåíö³éíà âðîæàéí³ñòü ñó÷àñíèõ ã³áðèä³â 

öóêðîâèõ áóðÿê³â º íàäçâè÷àéíî âèñîêîþ. Òàê 
â ªâðîï³ âðîæàéí³ñòü ñÿãàº 100–140 ò/ãà, à â 
Óêðà¿í³ – 90–100 ò/ãà â òîé ÷àñ, ÿê â óìîâàõ 
âèðîáíèöòâà ñåðåäíÿ âðîæàéí³ñòü êîðåíåïëî-
ä³â ñòàíîâèòü áëèçüêî 50 ò/ãà, ùî ñêëàäàº ïðè-
áëèçíî 40–45% â³ä ïîòåíö³éíî ìîæëèâî¿ [1, 2].

Çàáåçïå÷åííÿ ôîðìóâàííÿ âèñîêîãî ð³âíÿ 
âðîæàéíîñò³ êîðåíåïëîä³â áóðÿê³â öóêðî-
âèõ, ùî ìàþòü âèñîêó öóêðèñò³ñòü, äîçâîëÿº 
îòðèìàòè òàêîæ ìàêñèìàëüíèé âèõ³ä öóêðó 
ç ãåêòàðà. Âèñîê³ ïîêàçíèêè ïðîäóêòèâíîñò³ 
òà öóêðèñò³ñòü äîçâîëÿþòü ì³í³ì³çóâàòè âèò-
ðàòè ðåñóðñ³â íà òåõíîëîã³þ âèðîùóâàííÿ, 
òèì ñàìèì îêóïí³ñòü îêðåìèõ ¿¿ åëåìåíò³â 
çðîñòàº [3, 4].

Óðîæàé êîðåíåïëîä³â ³ ¿õíÿ öóêðèñò³ñòü 
çíà÷íîþ ì³ðîþ çàëåæàòü â³ä òàêèõ ôàêòîð³â 

ÓÄÊ 633.63  https://doi.org/10.21498/2518-1017.15.4.2019.189691

Îñîáëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ 
ã³áðèä³â áóðÿê³â öóêðîâèõ
Í. Î. Êîíîíþê
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Ìåòà. Óñòàíîâèòè îñîáëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ã³áðèä³â áóðÿê³â öóêðîâèõ çàëåæíî â³ä âàð³àíò³â óäîá-
ðåííÿ òà ñòðîê³â çáèðàííÿ. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³. Ðåçóëüòàòè. Á³îëîã³÷í³ â³äì³ííîñò³ â ðîñò³ òà ðîçâèòêó, 
³ ôîðìóâàíí³ ìàñè êîðåíåïëîä³â äîçâîëèëè âèñîêîïðîäóêòèâíèì ã³áðèäàì ðåàãóâàòè íà çàñòîñóâàííÿ äîäàòêîâî-
ãî ì³íåðàëüíîãî æèâëåííÿ íàëåæíèì ÷èíîì, à òîìó íà óäîáðåíèõ âàð³àíòàõ áóëè òàêîæ îòðèìàí³ âèñîê³ ïîêàçíèêè 
ïðîäóêòèâíîñò³. Çà çáèðàííÿ êîðåíåïëîä³â ó âåðåñí³ ã³áðèä ‘Ðîìóë’ íà êîíòðîëüíîìó âàð³àíò³ ñôîðìóâàâ 54,0 ò/ãà 
êîðåíåïëîä³â, à çà óäîáðåííÿ N
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 – 74,2 ò/ãà. Çàòðèìóâàííÿ ç³ çáèðàííÿì íå ïðèçâåëî äî 

ñóòòºâîãî çðîñòàííÿ ð³âíÿ ïðîäóêòèâíîñò³ äîñë³äæóâàíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ. Òàê, çà ï’ÿòîãî ñòðîêó çáèðàí-
íÿ, ùî ïðèïàäàº íà òðåòþ äåêàäó æîâòíÿ áóðÿêè öóêðîâ³ â ñåðåäíüîìó ñôîðìóâàëè 48,8–67,9 ò/ãà êîðåíåïëîä³â. Çà 
çáèðàííÿ áóðÿê³â öóêðîâèõ ó òðåòþ äåêàäó æîâòíÿ â êîðåíåïëîäàõ ó ñåðåäíüîìó áóëî 18,3–20,7% öóêðó, à íàéêðàù³ 
ïîêàçíèêè çàáåçïå÷èâ ã³áðèä ‘Ñîô³ÿ’ – íà êîíòðîë³ öóêðèñò³ñòü áóëà 22,0%, à çà óäîáðåííÿ N
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 ñïðèÿëî îòðèìàííþ á³ëüøî¿ âðîæàéíîñò³ 
êîðåíåïëîä³â çà ¿õíüî¿ ìåíøî¿ öóêðèñòîñò³, ùî â³äïîâ³äàëî äàíèì, îòðèìàíèì ³íøèìè â÷åíèìè. Âèñíîâêè. Çà çáèðàí-
íÿ â òðåò³é äåêàä³ âåðåñíÿ òà çà óäîáðåííÿ N

150
P

150
K

150 
 ã³áðèäè ôîðìóâàëè: ‘ÁÖ×Ñ 57’ – 66,8; ‘Ãåðîé’ – 66,2; ‘Ðîìóë’ – 72,0; 

‘Êâàðòà’ – 66,0 ò/ãà êîðåíåïëîä³â, à çà óäîáðåííÿ â äîç³ N
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 – 68,8; 68,1; 74,2; 68,0 ò/ãà â³äïîâ³äíî. Äîñë³äæåíî, 
ùî çà çáèðàííÿ â òðåò³é äåêàä³ æîâòíÿ êðàùèìè áóëè ‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Ñîô³ÿ’ òà ‘Ðîìóë’. Êð³ì òîãî, âíåñåííÿ íîð-
ìè ì³íåðàëüíîãî æèâëåííÿ N
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300
K

300
 íå çàáåçïå÷óâàëî ôîðìóâàííÿ ïðèáàâêè âðîæàþ, çäàòíî¿ îêóïèòè äîäàòêîâå 

ì³íåðàëüíå æèâëåííÿ ïîð³âíÿíî ç íîðìîþ N
150

P
150

K
150

. Çà âì³ñòîì öóêðó â êîðåíåïëîäàõ áóðÿê³â öóêðîâèõ çà çáè-
ðàííÿ â òðåò³é äåêàä³ âåðåñíÿ êðàùèìè áóëè íàñòóïí³ ã³áðèäè: ‘Ãåðîé’ – 21,4%, ‘Ñîô³ÿ’ – 21,8%, ‘Óêðà¿íñüêèé ×Ñ72’ 

– 21,3% òà ‘Ðîìóë’ – 21,4%, à â òðåòþ äåêàäó æîâòíÿ ìàêñèìàëüíèé ð³âåíü âì³ñòó öóêðó â êîðåíåïëîäàõ áóâ ó ã³áðèä³â: 
‘Ñîô³ÿ’ – 22,0% òà ‘Óìàíñüêèé’ – 21,9%. Çàñòîñóâàííÿ ì³íåðàëüíîãî óäîáðåííÿ ïðèçâîäèëî äî çìåíøåííÿ öóêðèñòîñò³ 
êîðåíåïëîä³â ïðèáëèçíî íà 1,3–2,5% ïîð³âíÿíî ç íåóäîáðåíèìè êîíòðîëüíèìè âàð³àíòàìè. Òàêà ðåàêö³ÿ ðîñëèí âè-
êëèêàíà äîñòàòí³ì ð³âíåì çàáåçïå÷åííÿ ´ðóíòó ñïîëóêàìè ì³íåðàëüíîãî æèâëåííÿ.

Êëþ÷îâ³ ñëîâà: áóðÿêè öóêðîâ³; íîðìà äîáðèâ; ñòðîêè çáèðàííÿ; óðîæàéí³ñòü êîðåíåïëîä³â; öóêðèñò³ñòü; âì³ñò 
ñóõî¿ ðå÷îâèíè.

íàâêîëèøíüîãî ñåðåäîâèùà ÿê: òåìïåðàòóð-
í³ óìîâè, ³íòåíñèâí³ñòü îñâ³òëåííÿ, çàáåçïå-
÷åííÿ åëåìåíòàìè æèâëåííÿ òà âîëîãîþ 
òîùî. Âèðîáíèêè íå ìîæóòü êîíòðîëþâàòè 
ñâ³òëîâèé ³ òåìïåðàòóðíèé ðåæèìè, àäæå 
ñèñòåìè çðîøåííÿ çàçâè÷àé âèêîðèñòîâó-
þòüñÿ â óìîâàõ Ñòåïó Óêðà¿íè [5].

Êð³ì çàçíà÷åíèõ óìîâ âèðîùóâàííÿ âðî-
æàéí³ñòü âèçíà÷àºòüñÿ ïðàâèëüíèì âèáîðîì 
ã³áðèäà, àäæå äåÿê³ ç íèõ ôîðìóþòü âèñîêèé 
ð³âåíü óðîæàéíîñò³ ç íèçüêîþ öóêðèñò³ñòþ, 
â òîé ÷àñ ÿê ³íø³, íàâïàêè, äàþòü íèçüêèé 
óðîæàé êîðåíåïëîä³â ç âèñîêîþ öóêðèñò³ñòþ. 
Òàêîæ âàæëèâèì ïèòàííÿì ïðè âèáîð³ ã³á-
ðèäà º éîãî ³íäèâ³äóàëüíà ñò³éê³ñòü äî âïëè-
âó íåñïðèÿòëèâèõ óìîâ íàâêîëèøíüîãî ñå-
ðåäîâèùà, øê³äíèê³â ³ õâîðîá [6].

Âèñîêèé ð³âåíü óðîæàéíîñò³ ìîæíà ñôîð-
ìóâàòè íå ò³ëüêè çà äîòðèìàííÿ ðåêîìåíäà-
ö³é ç ïðàâèëüíîãî ï³äáîðó ñîðò³â ³ ðåã³îíó 
âèðîùóâàííÿ áóðÿê³â öóêðîâèõ. Çàãàëîì 
êîæåí åëåìåíò òåõíîëîã³¿ â³ä³ãðàº êëþ÷îâó 
ðîëü â ðîçêðèòò³ á³îëîã³÷íîãî ïîòåíö³àëó 
ðîñëèí áóðÿê³â öóêðîâèõ [7].
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Òàê, ãàðíèé ð³âåíü ïðîäóêòèâíîñò³ ôîðìó-
ºòüñÿ çà ðàõóíîê ðîçâèòêó íà ðàíí³õ åòàïàõ 
ðîñòó ïîòóæíîãî ôîòîñèíòåòè÷íîãî àïàðàòó, 
ùî ìàêñèìàëüíî çàñâîþº ôîòîñèíòåòè÷íî àê-
òèâíå ñîíÿ÷íå ñâ³òëî òà çàëèøàºòüñÿ ô³ç³îëî-
ã³÷íî àêòèâíèì âïðîäîâæ ìàêñèìàëüíî äîâãî-
ãî ÷àñó âåãåòàö³¿. Çà óìîâè äîòðèìàííÿ êëþ-
÷îâèõ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ áó-
ðÿêè öóêðîâ³ ïî÷èíàþòü ôîðìóâàòè êîðåíå-
ïëîäè òà íàêîïè÷óâàòè â íèõ çàïàñí³ ïîæèâí³ 
ðå÷îâèíè ó âèãëÿä³ öóêðó äîâîë³ ðàíî [8]. 

Âèñîê³ ïîòðåáè â åëåìåíòàõ æèâëåííÿ äëÿ 
çàáåçïå÷åííÿ ðîñòó òà ðîçâèòêó ðîñëèí áó-
ðÿê³â öóêðîâèõ àêòóàë³çóþòü âèìîãè ùîäî 
ÿê³ñíîãî ¿õíüîãî óäîáðåííÿ. À òîìó, îäíèì ç 
íàð³æíèõ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàí-
íÿ º çáàëàíñîâàíà ïðîãðàìà æèâëåííÿ, ÿêà 
âêëþ÷àº â ñåáå âñ³ íåîáõ³äí³ åëåìåíòè [8, 9].

Ñòðîêè çáèðàííÿ òåæ â³ä³ãðàþòü íå îñòàí-
íþ ðîëü ó ôîðìóâàíí³ ð³âíÿ ïðîäóêòèâíîñò³ 
êóëüòóðè äëÿ ïåðåðîáëÿííÿ íà á³îïàëèâî. Ó 
âèïàäêó ïåðåðîáëÿííÿ íà öóêîð íåîáõ³äíî 
îòðèìóâàòè êîðåíåïëîäè îïòèìàëüí³ çà ðîç-
ì³ðîì, ç ìàêñèìàëüíèì ð³âíåì öóêðèñòîñò³. 
À êîëè âèêîðèñòîâóºòüñÿ äëÿ ïåðåðîáëÿííÿ 
é ãè÷êà, çàëèøàºòüñÿ â³äêðèòèì ïèòàííÿ 
åôåêòèâíîñò³ ð³çíèõ ñòðîê³â çáèðàííÿ. Àäæå 
íå îáîâ’ÿçêîâî ÷åêàòè â³äìèðàííÿ ëèñòêîâî-
ãî àïàðàòó, ùîá åôåêòèâí³øå ïåðåðîáèòè áó-
ðÿêè íà á³îãàç [10].

Ìåòà äîñë³äæåíü – óñòàíîâèòè îñîáëèâîñ-
ò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ã³áðèä³â áó-
ðÿê³â öóêðîâèõ çàëåæíî â³ä âàð³àíò³â óäîá-
ðåííÿ òà ñòðîê³â çáèðàííÿ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè â ïðîäîâæ 

2014–2016 ðð. íà äîñë³äíèõ ïîëÿõ ÄÏ ÄÃ 
«Ñàëèâîíê³âñüêå» ²íñòèòóòó á³îåíåðãåòè÷íèõ 
êóëüòóð ³ öóêðîâèõ áóðÿê³â Íàö³îíàëüíî¿ 
àêàäåì³¿ àãðàðíèõ íàóê Óêðà¿íè, ùî ðîçòà-
øîâàí³ ó ñ. Êñàâåð³âêà-2 Âàñèëüê³âñüêîãî 
ðàéîíó Êè¿âñüêî¿ îáëàñò³.

¥ðóíò äîñë³äíîãî ïîëÿ – ÷îðíîçåì ãëèáîêèé 
ñåðåäíüîñóãëèíêîâèé íà ëåñîâèäíîìó ñóãëèí-
êó, ùî õàðàêòåðèçóºòüñÿ òàêèìè ïîêàçíèêà-
ìè ðîäþ÷îñò³: âì³ñò ãóìóñó (çà ìåòîäîì Òþð³-
íà) – 2,58%, àçîòó ëóæíîã³äðîë³çîâàíîãî (çà 
ìåòîäîì Êîðíô³ëüäà) – 176 ìã/êã ´ðóíòó, ðó-
õîìèõ ñïîëóê ôîñôîðó òà êàë³þ (çà ìåòîäîì 
×èð³êîâà) – 160 ³ 95 ìã/êã ´ðóíòó â³äïîâ³äíî, 
ðÍ ñîëüîâå – 6,75, ñóìà ââ³áðàíèõ îñíîâ – 30,5 
ìã-åêâ/100 ã ´ðóíòó, ã³äðîë³òè÷íà êèñëîò-
í³ñòü – 0,91 ìã-åêâ/100 ã. Îðíèé øàð ìàº çåð-
íèñòî-ïèëóâàòó ñòðóêòóðó, à ï³äîðíèé – ãîð³-
õóâàòî-çåðíèñòó. Ìàòåðèíñüêà ïîðîäà çíàõî-
äèòüñÿ íà ãëèáèí³ 1,8–2,1 ì ³ ì³ñòèòü 9–11% 
êàðáîíàò³â êàëüö³þ. Äî ñêëàäó ì³íåðàëüíî¿ 

òâåðäî¿ ôàçè ´ðóíòó âõîäèòü 37% ô³çè÷íî¿ 
ãëèíè, òà 63% ï³ñêó. Ù³ëüí³ñòü ´ðóíòó â ð³â-
íîâàæíîìó ñòàí³ 1,16–1,25 ã/ñì3, âîëîã³ñòü 
ñò³éêîãî â’ÿíåííÿ – 10,8%. 

Íàéîá’ºêòèâí³øèì ³íòåãðàëüíèì ïîêàçíè-
êîì, ùî õàðàêòåðèçóº ïîãîäí³ óìîâè º ã³äðî-
òåðì³÷íèé êîåô³ö³ºíò Ñåëÿí³íîâà (ÃÒÊ). 
Àíàë³çóþ÷è çíà÷åííÿ ÃÒÊ çà ðîêè ïðîâåäåí-
íÿ äîñë³äæåíü ñë³ä â³äì³òèòè, ùî ó 2014 ðîö³ 
áóëà ïîì³ðíà âîëîã³ñòü (1,3 < ÃÒÊ < 1,6), à ó 
2015 â³äì³÷àëè ð³çêó íåñòà÷ó îïàä³â, îñê³ëü-
êè ÃÒÊ < 0,5; ó 2016 – íå ³íòåíñèâíà ïîñóõà 
(0,8 < ÃÒÊ < 0,9). Â ö³ëîìó âåãåòàö³éíèé 
ïåð³îä 2014–2016 ðð. áóâ äîñèòü ñïðèÿòëè-
âèì äëÿ ðîñòó ³ ðîçâèòêó ðîñëèí öóêðîâèõ 
áóðÿê³â, çà âèêëþ÷åííÿì ê³ëüêîõ íàéñïåêîò-
í³øèõ ì³ñÿö³â 2015 ð.

Ñõåìà ïîëüîâîãî äîñë³äó âêëþ÷àëà: ôàê-
òîð À – ã³áðèäè: ‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, 
‘Ðàìçåñ’, ‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Êîíñòàíòà’, ‘Áó-
ëàâà’, ‘Îëüæè÷’, ‘Ñîô³ÿ’, ‘Óìàíñüêèé ×Ñ97’, 
‘Óêðà¿íñüêèé ×Ñ 72’, ‘²ÖÁ 0801’, ‘Âåñòî’, ‘Ðî-
ìóë’, ‘Êâàðòà’, ‘²ÂÏ ×Ñ 84’, ‘Çëóêà’, ‘Óìàí-
ñüêèé ×Ñ 90’; ôàêòîð Á – ñòðîêè çáèðàííÿ: 
²²² äåêàäà ÷åðâíÿ, ²²² äåêàäà ëèïíÿ, ²²² äåêà-
äà ñåðïíÿ, ²²² äåêàäà âåðåñíÿ, ²²² äåêàäà æîâò-
íÿ; ôàêòîð Â – íîðìè âíåñåííÿ äîáðèâ: 
N

0
P

0
K

0
, N

150
P

150
K

150
, N

300
P

300
K

300
.

Ïëîùà åëåìåíòàðíî¿ ïîñ³âíî¿ é îáë³êîâî¿ 
ä³ëÿíîê â³äïîâ³äíî 30 ³ 25 ì2; ïîâòîðí³ñòü – 
òðèðàçîâà. Äîñë³äæåííÿ ïðîâîäèëèñü ç âè-
êîðèñòàííÿì í³òðîàìîôîñêè N:P:K – 16:16:16.

Âðîæàéí³ñòü êîðåíåïëîä³â òà ãè÷êè áóðÿ-
ê³â öóêðîâèõ âèçíà÷àëè â äèíàì³ö³: ²²²/06, 
²²²/07, ²²²/08, ²²²/09 òà ²²²/10. Âèçíà÷åííÿ 
âðîæàéíîñò³ áóðÿê³â öóêðîâèõ ïðîâîäèëè çà 
íàñòóïíîþ ìåòîäèêîþ: ó òî÷ö³ â³äáèðàííÿ 
ïðîáè ïî ðÿäêó êëàëè øíóð äîâæèíîþ 2,22 ì 
ó á³ëüøó ñòîðîíó ïîëÿ ³ âèêîïóâàëè ï³ä íèì 
óñ³ êîðåíåïëîäè. Êîðåíåïëîäè î÷èùàëè, çð³-
çàëè ãè÷êó òà çâàæóâàëè. Ãè÷êó çâàæóâàëè 
îêðåìî; çð³çàâøè òàê, ùîá ä³àìåòð çð³çó íà 
ãîëîâö³ êîðåíåïëîäó äîð³âíþâàâ 25-30 ìì. 
Â³äð³çàëè õâîñòîâó ÷àñòèíó, ä³àìåòð ÿêî¿ 
ìåíøå 10 ìì. Çà ï³äðàõóíêîì ìàñè ïðîá 
êîðåíåïëîä³â òà ãè÷êè âèçíà÷àëè âðîæàé-
í³ñòü áóðÿê³â öóêðîâèõ íà óñ³õ äîñë³äíèõ 
ä³ëÿíêàõ.

Öóêðèñò³ñòü êîðåíåïëîä³â òà àáñîëþòíî 
ñóõó ðå÷îâèíó â êîðåíåïëîäàõ òà ãè÷ö³ âèç-
íà÷àëè â ëàáîðàòîðíèõ óìîâàõ çà ñòàíäàðò-
íèìè ìåòîäèêàìè (ìåòîäîì õîëîäíî¿ äèãåñ-
ò³¿) [11].

Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³-
äæåíü ïðîâîäèëè çà äîïîìîãîþ êîðåëÿö³éíî-
ãî, ðåãðåñ³éíîãî òà äèñïåðñ³éíîãî ìåòîä³â ç 
âèêîðèñòàííÿì ïðèêëàäíî¿ ïðîãðàìè 
Statistica-6 [12].
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Ðîñëèííèöòâî

Ðåçóëüòàòè äîñë³äæåíü
Îñîáëèâîñò³ ôîðìóâàííÿ óðîæàþ êîðåíå-

ïëîä³â ð³çíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ çà çà-
ñòîñóâàííÿ ì³íåðàëüíîãî óäîáðåííÿ òà âèâ-
÷åííÿ ñòðîê³â çáèðàííÿ íàâåäåíî â òàáëèö³ 1. 

Àíàë³ç îñîáëèâîñòåé íàêîïè÷åííÿ ìàñè êî-
ðåíåïëîä³â òà ôîðìóâàííÿ óðîæàéíîñò³ ð³ç-
íèìè ã³áðèäàìè áóðÿê³â öóêðîâèõ äîçâîëÿº 
îïèñàòè äåÿê³ çàêîíîì³ðíîñò³. ßêùî àíàë³çó-
âàòè óðîæàéí³ñòü çàãàëîì, òî çáèðàííÿ êîðå-
íåïëîä³â ó òðåòþ äåêàäó ÷åðâíÿ çàáåçïå÷óâà-
ëî ëèøå 9,6 ò/ãà êîðåíåïëîä³â. Çàñòîñóâàííÿ 
ì³íåðàëüíîãî óäîáðåííÿ â äîçàõ â³ä N

150
P

150
K

150 
äî N

300
P

300
K

300
 ñïðèÿëî çðîñòàííþ ð³âíÿ ïðî-

äóêòèâíîñò³ ëèøå íà 0,5 òà 0,7 ò/ãà, ùî àáñî-
ëþòíî íå âèïðàâäîâóâàëî òàê³ îáñÿãè äîäàò-
êîâîãî ì³íåðàëüíîãî æèâëåííÿ.

ßêùî àíàë³çóâàòè ð³âåíü ïðîäóêòèâíîñò³ 
êîíêðåòíèõ äîñë³äæóâàíèõ ã³áðèä³â, òî ìîæ-
íà â³äì³òèòè äåÿê³ çàêîíîì³ðíîñò³ éîãî ôîð-
ìóâàííÿ. Íèæ÷å ñåðåäíüîãðóïîâîãî çíà÷åííÿ 
ðîçòàøîâàí³ òàê³ ã³áðèäè ÿê ‘Àí³÷êà’, ‘Îëåê-
ñàíäð³ÿ’, ‘Ðàìçåñ’, ‘ÁÖ×Ñ 57’, ‘Êîíñòàíòà’, 
‘Áóëàâà’, ‘Îëüæè÷’, ‘Óêðà¿íñüêèé ×Ñ 72’, ‘Ðî-
ìóë’, ‘²ÂÏ ×Ñ84’. À ã³áðèäè ‘Ãåðîé’, ‘Ñîô³ÿ’, 
‘Óìàíñüêèé ×Ñ97’, ‘²ÖÁ 0801’, ‘Âåñòî’, ‘Êâàð-
òà’, ‘Çëóêà’ òà ‘Óìàíñüêèé ×Ñ90’ çà ð³âíåì 
óðîæàéíîñò³ çíà÷íî ïåðåâèùóþòü ïîêàçíèêè 
ñåðåäíüîãî çíà÷åííÿ. Ïðè÷îìó îòðèìàí³ çà-
êîíîì³ðíîñò³ ñïîñòåð³ãàëè ÿê íà óäîáðåíèõ, 
òàê ³ íà íåóäîáðåíèõ âàð³àíòàõ äîñë³äó.

Ìàêñèìàëüíó âðîæàéí³ñòü çà çáèðàííÿ ó 
òðåòþ äåêàäó ÷åðâíÿ çàáåçïå÷óâàâ ã³áðèä ‘Ñî-
ô³ÿ’ – íà êîíòðîëüíîìó âàð³àíò³ áóëî îòðèìà-
íî 16,6 ò/ãà êîðåíåïëîä³â, çà óäîáðåííÿ 
N

150
P

150
K

150
 – 17,4 ò/ãà, N

300
P

300
K

300
 – 17,6 ò/ãà.

Çà äðóãîãî ñòðîêó çáèðàííÿ, ùî â³äïîâ³äàº 
òðåò³é äåêàä³ ëèïíÿ â ñåðåäíüîìó ïî äîñë³äó 
áóðÿêè öóêðîâ³ çàáåçïå÷óâàëè îòðèìàííÿ 
12,2–13,9 ò/ãà êîðåíåïëîä³â. Çà äàíîãî ñòðî-
êó çáèðàííÿ ïåðåë³ê ã³áðèä³â, ùî ìàþòü ïî-
êàçíèêè ïðîäóêòèâíîñò³ íèæ÷å ñåðåäíüîãðó-
ïîâîãî çíà÷åííÿ, äåùî çì³íèâñÿ: ‘Îëåêñàí-
äð³ÿ’, ‘Ðàìçåñ’, ‘ÁÖ×Ñ 57’, ‘Áóëàâà’, ‘Óêðà¿í-
ñüêèé ×Ñ 72’, ‘Ðîìóë’, ‘²ÂÏ ×Ñ84’. À ã³áðèäè 
‘Àí³÷êà’, ‘Ãåðîé’, ‘Êîíñòàíòà’, ‘Îëüæè÷’, ‘Ñî-
ô³ÿ’, ‘Óìàíñüêèé ×Ñ97’, ‘²ÖÁ 0801’, ‘Âåñòî’, 
‘Êâàðòà’, ‘Çëóêà’ òà ‘Óìàíñüêèé ×Ñ90’ çàáåç-
ïå÷óâàëè óðîæàéí³ñòü êîðåíåïëîä³â âèùå 
ñåðåäíüîãðóïîâîãî çíà÷åííÿ. Àíàëîã³÷íî 
îòðèìàí³ çàêîíîì³ðíîñò³ ïîøèðþâàëèñü ÿê 
íà óäîáðåí³, òàê ³ íà íåóäîáðåí³ âàð³àíòè.

Ìàêñèìàëüíó âðîæàéí³ñòü çà çáèðàííÿ ó 
òðåòþ äåêàäó ëèïíÿ çàáåçïå÷óâàâ ã³áðèä ‘Ñî-
ô³ÿ’ – íà êîíòðîëüíîìó âàð³àíò³ áóëî îòðè-
ìàíî 17,6 ò/ãà êîðåíåïëîä³â, çà óäîáðåííÿ 
N

150
P

150
K

150
 – 19,6 òà N

300
P

300
K

300
 – 20,0 ò/ãà.

Àíàë³ç òðåòüîãî ñòðîêó çáèðàííÿ (òðåòÿ 
äåêàäà ñåðïíÿ) ïîêàçàâ, ùî â ñåðåäíüîìó ïî 
äîñë³äó áóðÿêè öóêðîâ³ çàáåçïå÷óâàëè çíà-
÷íî âèùèé ð³âåíü ïðîäóêòèâíîñò³ – 34,3–
45,3 ò/ãà êîðåíåïëîä³â. Çà öüîãî ñòðîêó ã³-
áðèäè ‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, ‘Ðàìçåñ’, ‘Áó-
ëàâà’, ‘Îëüæè÷’, ‘Ñîô³ÿ’, ‘Óìàíñüêèé ×Ñ97’, 
‘Óêðà¿íñüêèé ×Ñ 72’, ‘Óìàíñüêèé ×Ñ90’ ìà-
þòü ïîêàçíèêè ïðîäóêòèâíîñò³ íèæ÷å ñåðåä-
íüîãðóïîâîãî çíà÷åííÿ. Ôîðìóâàííÿ âðî-
æàéíîñò³ êîðåíåïëîä³â âèùå ñåðåäíüîãðóïî-
âîãî çíà÷åííÿ çàáåçïå÷èëè ã³áðèäè ‘ÁÖ×Ñ 
57’, ‘Ãåðîé’, ‘Êîíñòàíòà’, ‘²ÖÁ 0801’, ‘Âåñòî’, 
‘Ðîìóë’, ‘Êâàðòà’, ‘²ÂÏ ×Ñ84’ òà ‘Çëóêà’.

Çà ÷åòâåðòîãî ñòðîêó çáèðàííÿ, ùî ïðèïà-
äàº íà òðåòþ äåêàäó âåðåñíÿ, áóðÿêè öóêðîâ³ 
â ñåðåäíüîìó ôîðìóâàëè 46,0–63,2 ò/ãà êîðå-
íåïëîä³â. Ð³çíèöÿ ì³æ óäîáðåíèìè òà íåóäîá-
ðåíèìè âàð³àíòàìè äîñë³äó çíà÷íî ïåðåâàæà-
ëà ïîêàçíèêè äîñòîâ³ðíîñò³ â³äõèëåíü, à îòðè-
ìàííÿ äîäàòêîâèõ 15,4–17,2 ò/ãà êîðåíåïëîä³â 
äîçâîëèëî îêóïèòè ïîíåñåí³ çàòðàòè íà ì³íå-
ðàëüí³ äîáðèâà. Çà öüîãî ñòðîêó ãðóïà ã³áðè-
ä³â, ÿê³ ìàþòü ïîêàçíèêè ïðîäóêòèâíîñò³ 
íèæ÷å ñåðåäíüîãðóïîâîãî çíà÷åííÿ âèãëÿäàº 
íàñòóïíèì ÷èíîì: ‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, 
‘Ðàìçåñ’, ‘Óìàíñüêèé ×Ñ97’, ‘Óêðà¿íñüêèé ×Ñ 
72’, ‘²ÖÁ 0801’, ‘Âåñòî’, ‘²ÂÏ ×Ñ84’, ‘Óìàí-
ñüêèé ×Ñ90’. Óðîæàéí³ñòü êîðåíåïëîä³â âèùå 
ñåðåäíüîãðóïîâîãî çíà÷åííÿ áóëà ó ã³áðèä³â: 
‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Êîíñòàíòà’, ‘Áóëàâà’, ‘Îëü-
æè÷’, ‘Ñîô³ÿ’, ‘Ðîìóë’, ‘Êâàðòà’ òà ‘Çëóêà’.

Á³îëîã³÷í³ â³äì³ííîñò³ â ðîñò³ òà ðîçâèòêó, 
³ ôîðìóâàíí³ ìàñè êîðåíåïëîä³â äîçâîëèëè 
âèñîêîïðîäóêòèâíèì ã³áðèäàì ðåàãóâàòè íà 
çàñòîñóâàííÿ äîäàòêîâîãî ì³íåðàëüíîãî æèâ-
ëåííÿ íàëåæíèì ÷èíîì. À òîìó íà óäîá ðå-
íèõ âàð³àíòàõ áóëè òàêîæ âèñîê³ ïîêàçíèêè 
ïðîäóêòèâíîñò³.

Ïîïðè äîâîë³ ñêðîìí³ ïîêàçíèêè çà ïåð-
øîãî ñòðîêó çáèðàííÿ íàéêðàù³ ïàðàìåòðè 
çà çáèðàííÿ êîðåíåïëîä³â ó âåðåñí³ çàáåçïå-
÷èâ ã³áðèä ‘Ðîìóë’. Òàê íà êîíòðîëüíîìó âà-
ð³àíò³ áóëî îòðèìàíî 54,0 ò/ãà êîðåíåïëîä³â, 
çà óäîáðåííÿ N

150
P

150
K

150
 – 72,0 òà N

300
P

300
K

300
 

– 74,2 ò/ãà.
Çàòðèìêà ç³ çáèðàííÿì íå ïðèçâåëà äî ñóò-

òºâîãî çðîñòàííÿ ð³âíÿ ïðîäóêòèâíîñò³ äî-
ñë³äæóâàíèõ ã³áðèä³â áóðÿê³â öóêðîâèõ. 
Òàê, çà ï’ÿòîãî ñòðîêó çáèðàííÿ, ùî ïðèïà-
äàº íà òðåòþ äåêàäó æîâòíÿ, áóðÿêè öóêðîâ³ 
â ñåðåäíüîìó ôîðìóâàëè 48,8–67,9 ò/ãà êîðå-
íåïëîä³â. Ôàêòè÷íî â ìåæàõ äîñë³äæóâàíèõ 
ã³áðèä³â çáåðåãëèñü çàêîíîì³ðíîñò³ ôîðìó-
âàííÿ âðîæàéíîñò³ êîðåíåïëîä³â, àíàëîã³÷í³ 
ïîïåðåäíüîìó ñòðîêó çáèðàííÿ, îäíàê ã³áðè-
äè ‘Óìàíñüêèé ×Ñ97’ òà ‘Óêðà¿íñüêèé ×Ñ 72’ 
çá³ëüøóâàëè ìàñó êîðåíåïëîä³â äî ð³âíÿ 
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Ðîñëèííèöòâî

çíà÷åíü âèùå ñåðåäíüîãðóïîâîãî ïîêàçíèêà. 
Òîáòî âîíè ðîñëè ïîâ³ëüí³øå ³íøèõ ã³áðèä³â 
òà ìàêñèìàëüíî ïîâíî âèêîðèñòîâóâàëè äîâ-
ãèé âåãåòàö³éíèé ïåð³îä.

Àíàëîã³÷íî ïîïåðåäíüîìó ñòðîêó âñòàíîâ-
ëåíî, ùî íàéêðàù³ ïîêàçíèêè çà çáèðàííÿ 
êîðåíåïëîä³â ó æîâòí³ çàáåçïå÷óâàâ ã³áðèä 

‘Ðîìóë’. Çà ðåçóëüòàòàìè äîñë³äæåíü íà 
êîíòðîëüíîìó âàð³àíò³ îòðèìàíî 53,5 ò/ãà 
êîðåíåïëîä³â, çà óäîáðåííÿ N

150
P

150
K

150
 – 72,3 

òà N
300

P
300

K
300

 – 74,5 ò/ãà.
Íà ðèñóíêó 1 ïîäàíî çàëåæí³ñòü óðîæàé-

íîñò³ êîðåíåïëîä³â áóðÿê³â öóêðîâèõ â³ä 
ñòðîê³â çáèðàííÿ.

Ðèñ. 1. Çàëåæí³ñòü óðîæàéíîñò³ êîðåíåïëîä³â áóðÿê³â öóêðîâèõ â³ä ñòðîê³â ¿õíüîãî çáèðàííÿ

Ðèñ. 2. Çàëåæí³ñòü óðîæàéíîñò³ êîðåíåïëîä³â áóðÿê³â öóêðîâèõ â³ä äîçè ì³íåðàëüíîãî óäîáðåííÿ

Âñòàíîâëåíî, ùî ð³âíÿííÿ çàëåæíîñò³ ë³-
í³éíå ³ ð³âåíü ïðîäóêòèâíîñò³ áóðÿê³â öóêðî-
âèõ çðîñòàâ ³ç çá³ëüøåííÿì ñòðîêó çáèðàííÿ. 
Çàãàëîì óðîæàéí³ñòü êîðåíåïëîä³â ìîæíà 
îïèñàòè ð³âíÿííÿì: y = 11,22x - 3,48 íà ôîí³ 
äîâîë³ âèñîêîãî ð³âíÿ äåòåðì³íàö³¿ R² = 0,9251.

Ö³êàâîþ º ðåàêö³ÿ ðîñëèí áóðÿê³â öóêðî-
âèõ íà çàñòîñóâàííÿ ì³íåðàëüíîãî óäîáðåí-
íÿ, àäæå ç ë³òåðàòóðíèõ äæåðåë â³äîìî, ùî 

âèñîê³ äîçè äîáðèâ ïðèçâîäÿòü äî íèçüêî¿ 
ïðèáàâêè âðîæàþ ïîð³âíÿíî ç ô³ç³îëîã³÷íî 
çàñâîþâàíèìè ê³ëüêîñòÿìè óäîáðåííÿ. Ð³â-
íÿííÿ çàëåæíîñò³ óðîæàéíîñò³ êîðåíåïëî-
ä³â áóðÿê³â öóêðîâèõ â³ä äîçè ì³íåðàëüíîãî 
óäîáðåííÿ ïîäàíî íà ðèñóíêó 2.

Òàê³ æ çàêîíîì³ðíîñò³ îòðèìàíî ³íøèìè 
äîñë³äíèêàìè [17], çîêðåìà, ï³ê ³ ïîäàëüøå 
çíèæåííÿ ð³âíÿ ïðîäóêòèâíîñò³ áóðÿê³â öóê-

III/06            III/07            III/08            III/09            III/10
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Plant production

ðîâèõ çà çàñòîñóâàííÿ N
300

P
300

K
300

 ïîð³âíÿíî 
ç N

150
P

150
K

150
.

Îòæå, áóëî âèçíà÷åíî, ùî ð³âíÿííÿ çàëåæ-
íîñò³ ïîë³íîì³àëüíå ç ÷³òêî âèðàæåíîþ âåð-
øèíí³ñòþ é óðîæàéí³ñòü êîðåíåïëîä³â ìîæ-
íà îïèñàòè ð³âíÿííÿì: y = -0,0003x2 + 
0,1643x + 48,8 çà ð³âíÿ äåòåðì³íàö³¿ R² = 1,0.

Äèñïåðñ³éíèé àíàë³ç äîçâîëèâ âèçíà÷èòè 
÷àñòêó âïëèâó ôàêòîð³â íà ôîðìóâàííÿ ïîêàç-
íèêà ïðîäóêòèâíîñò³ òà ïðîàíàë³çóâàòè â äè-
íàì³ö³ çì³íó âïëèâîâîñò³ òèõ ÷è ³íøèõ åëå-
ìåíò³â äîñë³äó. Ðåçóëüòàòè âñòàíîâëåííÿ ÷àñ-
òîê âïëèâó ôàêòîð³â íà âðîæàéí³ñòü êîðåíå-
ïëîä³â áóðÿê³â öóêðîâèõ ïîäàíî íà ðèñóíêó 3.

60%

6%
2%

0%

32%

37%
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55%

29%
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3%

18%

47%
14%
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45%

33%
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29%

²²² äåêàäà ÷åðâíÿ ²²² äåêàäà ëèïíÿ

²²² äåêàäà ñåðïíÿ ²²² äåêàäà âåðåñíÿ

²²² äåêàäà æîâòíÿ

Ðèñ. 3. ×àñòêè âïëèâó ôàêòîð³â íà óðîæàéí³ñòü êîðåíåïëîä³â áóðÿê³â öóêðîâèõ 
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Äîñë³äæåíî, ùî çà çáèðàííÿ áóðÿê³â öóê-
ðîâèõ ó ðàíí³ ñòðîêè íà ôîðìóâàííÿ ð³âíÿ 
âðîæàéíîñò³ âïëèâàº, â îñíîâíîìó, ôàêòîð 
á³îëîã³÷íèõ îñîáëèâîñòåé ã³áðèä³â. Òàê, ó 
òðåò³é äåêàä³ ÷åðâíÿ âïëèâ ã³áðèäà íà ð³âåíü 
óðîæàéíîñò³ ñòàíîâèòü 60,0%, à óìîâ ðîêó – 
ëèøå 31,8%. Ó öåé ïðîì³æîê ÷àñó âïëèâ 
óäîáðåííÿ ì³í³ìàëüíèé, òàê ÿê ðîñëèíè áó-
ðÿê³â öóêðîâèõ çàñâîþþòü éîãî íåçíà÷íó 
ê³ëüê³ñòü.

Ó òîé æå ÷àñ ó òðåòþ äåêàäó ëèïíÿ áóëî 
âèçíà÷åíî, ùî âíåñîê á³îëîã³÷íèõ îñîáëèâîñ-
òåé äîñë³äæóâàíèõ ã³áðèä³â ó ôîðìóâàííÿ 
âðîæàéíîñò³ êîðåíåïëîä³â çíèæóâàâñÿ äî 
37,3%, à óìîâè ðîêó âèçíà÷àëè 54,6% ïðî-
äóêòèâíîñò³. Ñàìå òîä³ ðîñëèíè áóðÿê³â öóê-
ðîâèõ ó ñâîºìó ðîñò³ òà ðîçâèòêó ïðîõîäèëè 
÷åðãîâèé êðèòè÷íèé ïåð³îä ùîäî íåñòà÷³ âî-
ëîãè.

Çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó òðåòþ 
äåêàäó ñåðïíÿ óìîâè ðîêó âèçíà÷àëè ð³âåíü 
ïðîäóêòèâíîñò³ íà 47,3%, îäíàê ÷àñòêà ã³á-
ðèäà ñòàíîâèëà 28,8%, à âïëèâ ì³íåðàëüíî-
ãî óäîáðåííÿ çðîñòàâ äî 18,4%. Ôàêòè÷íî 
áóðÿêè öóêðîâ³ äîëàëè êðèòè÷í³ çà âîëîãî-
çàáåçïå÷åííÿì ³ âïëèâîì âèñîêèõ òåìïåðà-
òóð ïåð³îäè ðîñòó òà ðîçâèòêó ³ öå â³äîáðà-
çèëîñü íà ïåðåðîçïîä³ë³ ÷àñòîê âïëèâó ôàê-
òîð³â.

Ó òðåò³é äåêàä³ âåðåñíÿ ì³íåðàëüíå óäî-
áðåííÿ âèçíà÷àëî ð³âåíü óðîæàéíîñò³ áóðÿ-
ê³â öóêðîâèõ íà 44,7%, à óìîâè ðîêó – ëèøå 
íà 33,0%, à âïëèâ á³îëîã³÷íèõ îñîáëèâîñòåé 
ã³áðèä³â áóâ äîâîë³ ñêðîìíèì.

Çà çáèðàííÿ êîðåíåïëîä³â áóðÿê³â öóêðî-
âèõ ó òðåò³é äåêàä³ æîâòíÿ ðîëü ì³íåðàëüíî-
ãî óäîáðåííÿ ï³äñèëþâàëàñÿ ³ âîíî âèçíà÷à-
ëî 51,0% óðîæàéíîñò³ êîðåíåïëîä³â, à óìîâè 
ðîêó – ëèøå 29,2%. Çà ðàõóíîê á³îëîã³÷íèõ 
îñîáëèâîñòåé â íàêîïè÷åíí³ ìàñè êîðåíåïëî-
ä³â îêðåìèõ ã³áðèä³â çà ï³çí³õ ñòðîê³â çáè-
ðàííÿ âïëèâ äàíîãî ôàêòîðó çðîñòàâ äî 
10,3%, ùî îáóìîâëåíî íàêîïè÷åííÿì á³îìàñè 
ï³çíüîñòèãëèìè ã³áðèäàìè.

Óðîæàéí³ñòü ãîëîâíèé, îäíàê íå âèð³-
øàëüíèé ôàêòîð âèçíà÷åííÿ åôåêòèâíîñò³ 
âèðîáíèöòâà áóðÿêà öóêðîâîãî âçàãàë³ òà äî-
ñë³äæóâàíèõ åëåìåíò³â òåõíîëîã³¿ âèðîùó-
âàííÿ çîêðåìà. Ïðàêòè÷í³øèé ³íòåðåñ ïðåä-
ñòàâëÿþòü ïîêàçíèêè, ùî ôîðìóþòü ÿê³ñòü 
êîðåíåïëîä³â áóðÿê³â öóêðîâèõ. Ç òî÷êè 
çîðó ïðèäàòíîñò³ äî ïåðåðîáëåííÿ íà á³îïà-
ëèâî äî òàêèõ ïîêàçíèê³â ìîæíà â³äíåñòè: 
âì³ñò öóêðó òà âì³ñò ñóõî¿ ðå÷îâèíè â êîðå-
íåïëîäàõ.

Êîðåíåïëîäè áóðÿê³â öóêðîâèõ ì³ñòÿòü ó 
ñåðåäíüîìó 16–19% öóêðó, à â îïòèìàëüíèõ 
óìîâàõ âîíè íàêîïè÷óþòü ïîíàä 20%. Îä-

íàê, ð³çí³ âàð³àíòè ì³íåðàëüíîãî óäîáðåííÿ 
òà ñòðîêè çáèðàííÿ ïî-ð³çíîìó âïëèâàþòü 
íà ôîðìóâàííÿ âì³ñòó öóêðîçè â êîðåíåïëî-
äàõ, à òîìó âàðòî îêðåìî îïèñàòè âèÿâëåí³ 
çàêîíîì³ðíîñò³ [13, 14]. 

Êð³ì òîãî íà ð³çíèõ åòàïàõ ðîñòó òà ðîçâè-
òêó ïåðåá³ã æèòòºâèõ ïðîöåñ³â, ùî â³äáóâà-
þòüñÿ â ðîñëèíàõ òà êîðåíåïëîäàõ, äîâîë³ 
â³äì³ííèé. Òàê, ï³ñëÿ çáèðàííÿ ðîçïî÷èíà-
þòüñÿ ïðîöåñè çàñâîºííÿ êë³òèíàìè êîðåíå-
ïëîäó çàïàñíèõ ïîæèâíèõ ðå÷îâèí, â òîìó 
÷èñë³ é öóêðó. Ï³ä âïëèâîì ðàííüîãî çáè-
ðàííÿ âîíè ìîæóòü áóòè äîâîë³ çíà÷íèìè, 
àäæå ðîñëèíè ïåðåáóâàþòü ó ô³ç³îëîã³÷íî 
àêòèâíîìó ñòàí³. Âòðàòà âîëîãè ïðè çáèðàí-
í³ ìîëîäèõ êîðåíåïëîä³â ñïðè÷èíÿëà ï³äâ’ÿ-
ëþâàííÿ êîðåíåïëîä³â òà ïîñèëþâàëà äèõàí-
íÿ, à îòæå, ïðèçâîäèëà äî çá³ëüøåííÿ âòðàò 
öóêðó [15, 16].

Îñîáëèâîñò³ ôîðìóâàííÿ âì³ñòó öóêðó â 
êîðåíåïëîäàõ ð³çíèõ ã³áðèä³â áóðÿê³â öó-
êðîâèõ çà çàñòîñóâàííÿ ì³íåðàëüíîãî óäî-
áðåííÿ òà âèâ÷åííÿ ñòðîê³â çáèðàííÿ íàâå-
äåíî â òàáëèö³ 2.

Ïàðàìåòðè íàêîïè÷åííÿ âì³ñòó öóêðó â 
êîðåíåïëîäàõ áóðÿê³â öóêðîâèõ â³äð³çíÿëè-
ñÿ â³ä îñîáëèâîñòåé ôîðìóâàííÿ âðîæàþ êî-
ðåíåïëîä³â òà ãè÷êè. Òîìó, âàðòî äåòàëüí³øå 
îïèñàòè îñíîâí³ çàêîíîì³ðíîñò³, ùî áóëî â³ä-
ì³÷åíî â ïðîöåñ³ ôîðìóâàííÿ äîñë³äæóâàíî-
ãî ïîêàçíèêà â ð³çíèõ ã³áðèä³â.

Çà çáèðàííÿ â òðåòþ äåêàäó ÷åðâíÿ â êî-
ðåíåïëîäàõ áóðÿê³â öóêðîâèõ íàêîïè÷óâà-
ëîñÿ 12,8% öóêðó, à çà çàñòîñóâàííÿ ì³íå-
ðàëüíîãî óäîáðåííÿ â äîçàõ â³ä N

150
P

150
K

150
 

äî N
300

P
300

K
300

 ñòàòèñòè÷íî äîñòîâ³ðíîãî â³ä-
õèëåííÿ ïîêàçíèêà öóêðèñòîñò³ íå áóëî â³ä-
ì³÷åíî.

ßêùî äåòàëüí³øå ïðîàíàë³çóâàòè ðîçïî-
ä³ë ð³âíÿ öóêðèñòîñò³ êîðåíåïëîä³â áóðÿê³â 
öóêðîâèõ ó ðîçð³ç³ äîñë³äæóâàíèõ ã³áðèä³â, 
òî íèæ÷å ñåðåäíüîãðóïîâîãî ïîêàçíèêà ðîç-
òàøîâàí³: ‘ÁÖ×Ñ 57’, ‘Áóëàâà’, ‘Ñîô³ÿ’, ‘²ÖÁ 
0801’, ‘Âåñòî’, ‘Çëóêà’ òà ‘Óìàíñüêèé ×Ñ90’. 
À ã³áðèäè: ‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, ‘Ðàìçåñ’, 
‘Ãåðîé’, ‘Êîíñòàíòà’, ‘Îëüæè÷’, ‘Óìàíñüêèé 
×Ñ97’, ‘Óêðà¿íñüêèé ×Ñ 72’, ‘Ðîìóë’, ‘Êâàð-
òà’, ‘²ÂÏ ×Ñ84’ çà öóêðèñò³ñòþ ïåðåâèùóâà-
ëè ïàðàìåòðè ñåðåäí³õ òà îòðèìàí³ çàêîíî-
ì³ðíîñò³, àíàëîã³÷í³ ÿê íà óäîáðåíèõ, òàê ³ 
íåóäîáðåíèõ âàð³àíòàõ äîñë³äó.

Áóëî âñòàíîâëåíî, ùî ìàêñèìàëüíà öóê-
ðèñò³ñòü êîðåíåïëîä³â çà çáèðàííÿ â òðåòþ 
äåêàäó ÷åðâíÿ áóëà â ã³áðèä³â ‘Óìàíñüêèé 
×Ñ97’ òà ‘²ÂÏ ×Ñ84’, â ÿêèõ íà êîíòðîëüíî-
ìó âàð³àíò³ áóëî îòðèìàíî âì³ñò öóêð³â 
14,2%, çà çàñòîñóâàííÿ óäîáðåííÿ N

150
P

150
K

150
 

– 14,0 òà N
300

P
300

K
300

 – 13,9%.
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Ðîñëèííèöòâî

Çà äðóãîãî ñòðîêó çáèðàííÿ, ÿêèé ïðèïà-
äàâ íà òðåòþ äåêàäà ëèïíÿ, â ñåðåäíüîìó ïî 
äîñë³äó â êîðåíåïëîäàõ áóðÿê³â öóêðîâèõ 
íàêîïè÷óâàëîñü 14,0–14,9% öóêðó. À íèæ÷å 
ñåðåäíüîãðóïîâîãî çíà÷åííÿ çà öóêðèñò³ñòþ 
êîðåíåïëîä³â áóëè ðàíæîâàí³ íàñòóïí³ ã³á-
ðèäè: ‘Ðàìçåñ’, ‘ÁÖ×Ñ 57’, ‘Áóëàâà’, ‘Óêðà¿í-
ñüêèé ×Ñ 72’, ‘²ÖÁ 0801’, ‘Âåñòî’. À ã³áðèäè 
‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, ‘Ãåðîé’, ‘Êîíñòàíòà’, 
‘Îëüæè÷’, ‘Ñîô³ÿ’, ‘Óìàíñüêèé ×Ñ97’, ‘Ðîìóë’, 
‘Êâàðòà’, ‘²ÂÏ ×Ñ84’, ‘Çëóêà’ òà ‘Óìàíñüêèé 
×Ñ90’ õàðàêòåðèçóâàëèñÿ öóêðèñò³ñòþ êîðå-
íåïëîä³â âèùå ñåðåäíüîãðóïîâîãî çíà÷åííÿ, 
ïðè÷îìó îòðèìàí³ çàêîíîì³ðíîñò³ ïîøèðþ-
âàëèñü ÿê íà óäîáðåí³, òàê ³ íà íåóäîáðåí³ 
âàð³àíòè.

Òàêîæ ìàêñèìàëüíèé ð³âåíü öóêðèñòîñò³ 
êîðåíåïëîä³â áóâ ïðèòàìàííèé çà çáèðàííÿ 
ó òðåòþ äåêàäó ëèïíÿ ã³áðèäó ‘Óìàíñüêèé 
×Ñ97’, íà êîíòðîëüíîìó âàð³àíò³ áóëî çàô³ê-
ñîâàíî âì³ñò öóêð³â 15,7%, à çà çàñòîñóâàííÿ 
óäîáðåííÿ N

150
P

150
K

150
 – 15,2, N

300
P

300
K

300
 – 

14,2%.
Äîñë³äæåííÿ òðåòüîãî ñòðîêó çáèðàííÿ ïî-

êàçàëè, ùî â ñåðåäíüîìó áóðÿêè öóêðîâ³ íà-
êîïè÷óâàëè â êîðåíåïëîäàõ öóêîð íà ð³âí³ 
16,6–18,5%. Íèæ÷å ñåðåäíüîãðóïîâîãî ïî-
êàçíèêà áóëè ã³áðèäè ‘Àí³÷êà’, ‘Ðàìçåñ’, 
‘Óìàí ñüêèé ×Ñ97’, ‘Óêðà¿íñüêèé ×Ñ 72’, ‘²ÖÁ 
0801’, ‘Âåñòî’, ‘²ÂÏ ×Ñ84’. À ôîðìóâàííÿ öóê-
ðèñòîñò³ êîðåíåïëîä³â âèùå ñåðåäíüîãðóïî-
âîãî çàáåçïå÷èëè – ‘Îëåêñàíäð³ÿ’, ‘ÁÖ×Ñ 57’, 
‘Ãåðîé’, ‘Êîíñòàíòà’, ‘Áóëàâà’, ‘Îëüæè÷’, ‘Ñî-
ô³ÿ’, ‘Ðîìóë’, ‘Êâàðòà’, ‘Çëóêà’ òà ‘Óìàíñü-
êèé ×Ñ90’. 

Ìàêñèìàëüíèé ð³âåíü öóêðèñòîñò³ êîðåíå-
ïëîä³â ñïîñòåð³ãàâñÿ â ã³áðèäà ‘Îëüæè÷’, íà 
êîíòðîëüíîìó âàð³àíò³ îòðèìàíî 19,8%, çà 
óäîáðåííÿ N

150
P

150
K

150
 – 18,7%, N

300
P

300
K

300
 – 

17,8%.
Çà ÷åòâåðòîãî ñòðîêó çáèðàííÿ, ùî â³äïî-

â³äàº òðåò³é äåêàä³ âåðåñíÿ, áóðÿêè öóêðîâ³ 
â ñåðåäíüîìó íàêîïè÷óâàëè â êîðåíåïëîäàõ 
18,1–20,2% öóêðó. Äî ã³áðèä³â ç ïîêàçíèêà-
ìè íèæ÷å ñåðåäíüîãðóïîâîãî â³äíåñåíî òàê³, 
ÿê ‘Àí³÷êà’, ‘Îëåêñàíäð³ÿ’, ‘Ðàìçåñ’, ‘Êîí-
ñòàíòà’, ‘ Óìàíñüêèé ×Ñ97’, ‘²ÖÁ 0801’, ‘Âåñ-
òî’, ‘²ÂÏ ×Ñ84’, ‘Çëóêà’. À â ãðóïó ç³ çíà÷åí-
íÿìè âèùå ñåðåäíüîãî â³äíåñåíî ã³áðèäè 
‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Áóëàâà’, ‘Îëüæè÷’, ‘Ñî-
ô³ÿ’, ‘Óêðà¿íñüêèé ×Ñ 72’, ‘Ðîìóë’, ‘Êâàðòà’ 
òà ‘Óìàíñüêèé ×Ñ90’. 

Íàéêðàùèé âì³ñò öóêðó â êîðåíåïëîäàõ 
çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó âåðåñí³ çà-
áåçïå÷óâàâ ã³áðèä ‘Ñîô³ÿ’. Òàê, íà êîíòðîëü-
íîìó âàð³àíò³ áóëî îòðèìàíî 21,8%, çà óäî-
áðåííÿ N

150
P

150
K

150
 – 20,4% òà N

300
P

300
K

300
 – 

19,6%.

Çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó òðåòþ äå-
êàäó æîâòíÿ â êîðåíåïëîäàõ ó ñåðåäíüîìó 
áóëî 18,3–20,7% öóêðó. Íèæ÷å ñåðåäíüîãðó-
ïîâîãî áóëè ã³áðèäè ‘Àí³÷êà’, ‘Êîíñòàíòà’, 
‘Óìàíñüêèé ×Ñ97’, ‘²ÖÁ 0801’, ‘Âåñòî’, ‘²ÂÏ 
×Ñ84’, ‘Çëóêà’. À öóêðèñò³ñòü âèùå ñåðåäíüî-
ãðóïîâîãî çíà÷åííÿ áóëà ó ã³áðèä³â ‘Îëåêñàíä-
ð³ÿ’, ‘Ðàìçåñ’, ‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Áóëàâà’, 
‘Îëüæè÷’, ‘Ñîô³ÿ’, ‘Óêðà¿íñüêèé ×Ñ 72’, ‘Ðî-
ìóë’, ‘Êâàðòà’ òà ‘Óìàíñüêèé ×Ñ90’.

Àíàëîã³÷íî äî ïîïåðåäíüîãî ñòðîêó íàé-
êðàù³ ïàðàìåòðè çàáåçïå÷óâàâ ã³áðèä ‘Ñî-
ô³ÿ’, òàê, íà êîíòðîë³ éîãî öóêðèñò³ñòü áóëà 
22,0%, à çà óäîáðåííÿ N

150
P

150
K

150
 – 20,5 òà 

N
300

P
300

K
300

 – 19,5%.
Íàéîïòèìàëüí³øèì ñòðîêîì îòðèìàííÿ 

ìàêñèìàëüíî¿ öóêðèñòîñò³ êîðåíåïëîä³â áó-
ðÿê³â öóêðîâèõ âèÿâèëàñü òðåòÿ äåêàäà æîâ-
òíÿ. Êð³ì òîãî, çàñòîñóâàííÿ óäîáðåííÿ 
N

150
P

150
K

150
 òà N

300
P

300
K

300
 ñïðèÿëî îòðèìàí-

íþ á³ëüøî¿ âðîæàéíîñò³ êîðåíåïëîä³â çà ¿õ-
íüî¿ ìåíøî¿ öóêðèñòîñò³, ùî â³äïîâ³äàëî äà-
íèì, îòðèìàíèì ³íøèìè â÷åíèìè.

Ãðàô³÷íå ïðåäñòàâëåííÿ ÷àñòîê âïëèâó 
ôàêòîð³â íà öóêðèñò³ñòü êîðåíåïëîä³â áóðÿ-
ê³â öóêðîâèõ ïîäàíî íà ðèñóíêó 4.

Çà ðåçóëüòàòàìè ïðîâåäåíîãî àíàë³çó âèç-
íà÷åíî, ùî çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó 
òðåò³é äåêàä³ ÷åðâíÿ á³îëîã³÷í³ îñîáëèâîñò³ 
ã³áðèäà âèçíà÷àëè ð³âåíü öóêðèñòîñò³ íà 
48,1%, à óìîâè ðîêó – íà 44,9%. Ì³íåðàëüí³ 
äîáðèâà íå âïëèâàëè çíà÷íî íà öóêðèñò³ñòü, 
àäæå ðîñëèíè â äàíèé ïðîì³æîê ÷àñó äîñ-
òàòíüîþ ì³ðîþ áóëè çàáåçïå÷åí³ åëåìåíòàìè 
æèâëåííÿ áåçïîñåðåäíüî ç ´ðóíòó.

Ïðè óìîâ³ çáèðàííÿ êîðåíåïëîä³â áóðÿê³â 
öóêðîâèõ ó òðåòþ äåêàäó ëèïíÿ âñòàíîâëåíî, 
ùî óìîâè ðîêó âèçíà÷àëè 52,0% öóêðèñòîñò³, 
à âíåñîê ã³áðèäà çíèçèâñÿ äî 22,7%, äîá ðèâà 
çàáåçïå÷óâàëè äî 16,5%. Àíàëîã³÷íî ç ³íøè-
ìè äîñë³äæóâàíèìè ïîêàçíèêàìè â äàíèé 
ïðîì³æîê ÷àñó öóêðèñò³ñòü êîðåíåïëîä³â òåæ 
çíà÷íîþ ì³ðîþ çàëåæàëà â³ä êðèòè÷íîãî ïå-
ð³îäó ùîäî çàáåçïå÷åííÿ ðîñëèí âîëîãîþ.

Çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó òðåòþ äå-
êàäó ñåðïíÿ óìîâè ðîêó âèçíà÷àëè ð³âåíü 
öóêðèñòîñò³ êîðåíåïëîä³â íà 31,8%, ÷àñòêà 
ã³áðèäà ñòàíîâèëà 25,2%, à âïëèâ ì³íåðàëü-
íîãî óäîáðåííÿ çð³ñ äî 37,3%. Îòæå, äëÿ àê-
òèâíîãî öóêðîíàêîïè÷åííÿ äîñòóïíèõ â 
´ðóíò³ åëåìåíò³â æèâëåííÿ íå âèñòà÷àëî, ùî 
é çá³ëüøóâàëî àêòóàëüí³ñòü çàñòîñóâàííÿ 
ì³íåðàëüíîãî óäîáðåííÿ.

Çà çáèðàííÿ áóðÿê³â öóêðîâèõ ó òðåò³é äå-
êàä³ âåðåñíÿ óìîâè ðîêó âèçíà÷àëè ð³âåíü 
öóêðèñòîñò³ êîðåíåïëîä³â íà 28,2%, ì³íå-
ðàëüíå óäîáðåííÿ – íà 29,63%, à âïëèâ á³î-
ëîã³÷íèõ îñîáëèâîñòåé ã³áðèä³â – íà 37,7%. 



399ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Vol. 15, No 4

Plant production

Ðèñ. 4. ×àñòêè âïëèâó ôàêòîð³â íà öóêðèñò³ñòü êîðåíåïëîä³â áóðÿê³â öóêðîâèõ
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Çà ðîêè ïðîâåäåíèõ äîñë³äæåíü âñòàíîâëå-
íî, ùî ïðè çáèðàíí³ áóðÿê³â öóêðîâèõ ó òðå-
ò³é äåêàä³ æîâòíÿ âïëèâ ì³íåðàëüíîãî óäîá-
ðåííÿ íà öóêðèñò³ñòü êîðåíåïëîä³â çðîñòàâ 
äî 42,3%, âïëèâ ã³áðèä³â ñêëàäàâ 31,9%, à 
óìîâè ðîêó – 20,7%. Çâàæàþ÷è íà òå, ùî â 
ðîêè ïðîâåäåííÿ äîñë³äæåíü ïîõìóðèõ äí³â 

ç ì³í³ìàëüíîþ ñîíÿ÷íîþ àêòèâí³ñòþ áóëî ó 
âåðåñí³-æîâòí³ â³äíîñíî ìàëî, òî àêòèâíà 
âèò ðàòà íàêîïè÷åíèõ öóêð³â íà ïðîõîäæåí-
íÿ ô³ç³îëîã³÷íèõ ïðîöåñ³â â ðîñëèíàõ áóðÿ-
ê³â öóêðîâèõ íå ñïîñòåð³ãàëàñÿ. Ôàêòè÷íî 
ï³çíº çáèðàííÿ ñïðèÿëî îòðèìàííþ äîäàòêî-
âî¿ öóêðèñòîñò³, òàê ÿê íàâ³òü ÷åðåç âïëèâ 
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Ðîñëèííèöòâî

íåñïðèÿòëèâèõ óìîâ âèðîùóâàííÿ áóðÿêè 
öóêðîâ³ çäàòí³ íàêîïè÷óâàòè äîäàòêîâèé öó-
êîð â êîðåíåïëîäàõ.

Âèñíîâêè
Óäîáðåííÿ áóðÿê³â öóêðîâèõ òà ð³çí³ 

ñòðîêè ¿õíüîãî çáèðàííÿ ïî-ð³çíîìó âïëè-
âàþòü íà ôîðìóâàííÿ ïðîäóêòèâíîñò³ òà 
öóêðèñòîñò³ êîðåíåïëîä³â. Îäíàê, íå çâàæà-
þ÷è íà ñóòòºâ³ ì³æã³áðèäí³ â³äì³ííîñò³, â 
óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó êðàùè-
ìè ñòðîêàìè ìàêñèìàëüíîãî ôîðìóâàííÿ 
âðîæàéíîñò³ êîðåíåïëîä³â òà ¿õíüî¿ öóêðèñ-
òîñò³ º òðåòÿ äåêàäà âåðåñíÿ òà òðåòÿ äåêàäà 
æîâòíÿ.

Çà óðîæàéí³ñòþ êîðåíåïëîä³â çà çáèðàííÿ 
â òðåò³é äåêàä³ âåðåñíÿ êðàù³ ïîêàçíèêè 
ìàëè ã³áðèäè ‘ÁÖ ×Ñ 57’, ‘Ãåðîé’, ‘Ðîìóë’ òà 
‘Êâàðòà’. Íà âàð³àíò³ óäîáðåííÿ N

150
P

150
K

150
 

âîíè ôîðìóâàëè 66,8; 66,2; 72,0; 66,0 ò/ãà 
êîðåíåïëîä³â, à çà óäîáðåííÿ â äîç³ N

300
P

300
K

300
 

– 68,8; 68,1; 74,2 òà 68,0 ò/ãà â³äïîâ³äíî. Çà 
çáèðàííÿ â òðåò³é äåêàä³ æîâòíÿ êðàùèìè 
áóëè ã³áðèäè ‘ÁÖ×Ñ 57’, ‘Ãåðîé’, ‘Ñîô³ÿ’ òà 
‘Ðîìóë’. Çà çàñòîñóâàííÿ ì³íåðàëüíîãî óäîá-
ðåííÿ â äîç³ N

150
P

150
K

150
 âîíè çàáåçïå÷èëè 

70,8; 69,9; 70,8; 72,3 ò/ãà êîðåíåïëîä³â, à çà 
âíåñåííÿ N

300
P

300
K

300
 – 72,9; 72,0; 72,9 òà 

74,5 ò/ãà â³äïîâ³äíî.
Çàñòîñóâàííÿ ï³äâèùåíî¿ íîðìè ì³íåðàëü-

íîãî æèâëåííÿ N
300

P
300

K
300

 çà îáîõ êðàùèõ 
ñòðîê³â çáèðàííÿ êîðåíåïëîä³â áóðÿê³â öóê-
ðîâèõ íå çàáåçïå÷óâàëî ôîðìóâàííÿ ïðèáàâ-
êè âðîæàþ, çäàòíî¿ îêóïèòè äîäàòêîâå ì³íå-
ðàëüíå æèâëåííÿ, ïîð³âíÿíî ç íîðìîþ 
N

150
P

150
K

150
.

Çà âì³ñòîì öóêðó â êîðåíåïëîäàõ áóðÿ-
ê³â öóêðîâèõ çà çáèðàííÿ â òðåò³é äåêàä³ 
âåðåñíÿ êðàùèìè áóëè íàñòóïí³ ã³áðèäè: 
‘Ãåðîé’ – 21,4%, ‘Ñîô³ÿ’ – 21,8%, ‘Óêðà¿í-
ñüêèé ×Ñ72’ – 21,3% òà ‘Ðîìóë’ – 21,4%. Çà 
óìîâè çáèðàííÿ â òðåòþ äåêàäó æîâòíÿ 
ìàêñèìàëüíèé âì³ñò öóêðó â êîðåíåïëîäàõ 
áóâ ó ã³áðèä³â: ‘Ñîô³ÿ’ – 22,0 % òà ‘Óìàí-
ñüêèé’ – 21,9%. Òàê³ ã³áðèäè ÿê ‘Áóëàâà’, 
‘Îëüæè÷’, ‘Óêðà¿íñüêèé ×Ñ72’ òà ‘Ðîìóë’ 
ìàëè ï³äâèùåí³ ïîêàçíèêè öóêðèñòîñò³ – 
íà ð³âí³ 21,5%.

Çàñòîñóâàííÿ ì³íåðàëüíîãî óäîáðåííÿ ç 
íîðìîþ  N

150
P

150
K

150
 ïðèçâåëî äî çìåíøåííÿ 

öóêðèñòîñò³ êîðåíåïëîä³â ïðèáëèçíî íà 1,3–
1,5% ïîð³âíÿíî ç íåóäîáðåíèìè êîíòðîëüíè-
ìè âàð³àíòàìè. 

À âíåñåííÿ çá³ëüøåíî¿ äîçè ì³íåðàëüíîãî 
æèâëåííÿ N

300
P

300
K

300
 – íà 2,2–2,5%. Òàêà 

ðåàêö³ÿ ðîñëèí âèêëèêàíà äîñòàòí³ì ð³âíåì 
çàáåçïå÷åííÿ ´ðóíòó ñïîëóêàìè ì³íåðàëüíî-
ãî æèâëåííÿ.
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Öåëü. Óñòàíîâèòü îñîáåííîñòè ôîðìèðîâàíèÿ ïðî-
äóêòèâíîñòè ãèáðèäîâ ñàõàðíîé ñâåêëû â çàâèñèìîñòè îò 
âàðèàíòîâ óäîáðåíèÿ è ñðîêîâ óáîðêè. Ìåòîäû. Ïîëåâûå, 
ëàáîðàòîðíûå. Ðåçóëüòàòû. Áèîëîãè÷åñêèå ðàçëè÷èÿ â 
ðîñòå è ðàçâèòèè, è ôîðìèðîâàíèè ìàññû êîðíåïëîäîâ 
ïîçâîëèëè âûñîêîïðîäóêòèâíûì ãèáðèäàì ðåàãèðîâàòü 
íà ïðèìåíåíèå äîïîëíèòåëüíîãî ìèíåðàëüíîãî ïèòàíèÿ 
äîëæíûì îáðàçîì, à ïîòîìó íà óäîáðåííûõ âàðèàíòàõ 
áûëè òàêæå ïîëó÷åíû âûñîêèå ïîêàçàòåëè ïðîäóêòèâíî-
ñòè. Ïðè óáîðêå êîðíåïëîäîâ â ñåíòÿáðå ãèáðèä ‘Ðîìóë’ 
íà êîíòðîëüíîì âàðèàíòå ñôîðìèðîâàë 54,0 ò/ãà êîðíå-
ïëîäîâ, à ïðè óäîáðåíèè N

150
P

150
K

150
 – 72,0 è N

300
P

300
K

300
 

– 74,2 ò/ãà. Çàäåðæêà ñ óáîðêîé íå ïðèâåëà ê ñóùåñòâåí-
íîìó óâåëè÷åíèþ óðîâíÿ ïðîäóêòèâíîñòè èññëåäóåìûõ 
ãèáðèäîâ ñàõàðíîé ñâåêëû. Òàê, íà òðåòüþ äåêàäó îêòÿáðÿ 
ñàõàðíàÿ ñâåêëà â ñðåäíåì ñôîðìèðîâàëà 48,8–67,9 ò/ãà 
êîðíåïëîäîâ, à â êîðíåïëîäàõ â ñðåäíåì áûëî 18,3–20,7% 
ñàõàðà. Ëó÷øèå ïîêàçàòåëè îáåñïå÷èâàë ãèáðèä ‘Ñîô³ÿ’ – 
íà êîíòðîëå ñàõàðèñòîñòü áûëà 22,0%, à ïðè óäîáðåíèè 
N

150
P

150
K

150
 – 20,5% è N

300
P

300
K

300
 – 19,5%. Ïðèìåíåíèå 

óäîáðåíèÿ N
150

P
150

K
150

 è N
300

P
300

K
300

 ñïîñîáñòâîâàëî ïîëó-
÷åíèþ áîëüøåé óðîæàéíîñòè êîðíåïëîäîâ ñ ìåíüøåé 
ñàõàðèñòîñòüþ, ÷òî ñîîòâåòñòâîâàëî äàííûì, ïîëó÷åííûì 
äðóãèìè ó÷åíûìè. Âûâîäû. Ïðè óáîðêå â òðåòüåé äåêàäå 

ñåíòÿáðÿ è ïðè óäîáðåíèè N
150

P
150

K
150

 ãèáðèäû ôîðìèðî-
âàëè: ‘ÁÖ×Ñ 57’ – 66,8, ‘Ãåðîé’ – 66,2, ‘Ðîìóë’ – 72,0, ‘Êâàðòà’ 

– 66,0 ò/ãà êîðíåïëîäîâ, ïðè óäîáðåíèè â äîçå N
300

P
300

K
300

 
– 68,8; 68,1; 74,2 è 68,0 ò/ãà ñîîòâåòñòâåííî. Äîêàçàíî, ÷òî 
ïðè ñáîðå â òðåòüåé äåêàäå îêòÿáðÿ ëó÷øèìè áûëè ‘ÁÖ×Ñ 
57’, ‘Ãåðîé’, ‘Ñîô³ÿ’ è ‘Ðîìóë’. Êðîìå òîãî, âíåñåíèå íîðìû 
ìèíåðàëüíîãî ïèòàíèÿ N

300
P

300
K

300
 íå îáåñïå÷èâàëî ôîð-

ìèðîâàíèå ïðèáàâêè óðîæàÿ, ñïîñîáíîé îêóïèòü äîïîë-
íèòåëüíîå ìèíåðàëüíîå ïèòàíèå ïî ñðàâíåíèþ ñ íîðìîé 
N

150
P

150
K

150
. Ïî ñîäåðæàíèþ ñàõàðà â êîðíåïëîäàõ ñàõàð-

íîé ñâåêëû ïðè óáîðêå â òðåòüåé äåêàäå ñåíòÿáðÿ ëó÷-
øèìè áûëè ñëåäóþùèå ãèáðèäû: ‘Ãåðîé’ – 21,4%, ‘Ñîô³ÿ’ 

– 21,8%, ‘Óêðà¿íñüêèé ×Ñ72’ – 21,3% è ‘Ðîìóë’ – 21,4%, à â 
òðåòüåé äåêàäå îêòÿáðÿ ìàêñèìàëüíûé óðîâåíü ñîäåðæà-
íèÿ ñàõàðà â êîðíåïëîäàõ áûë ó ãèáðèäîâ: ‘Ñîô³ÿ’ – 22,0% 
è ‘Óìàíñüêèé’ – 21,9%. Ïðèìåíåíèå ìèíåðàëüíîãî óäîáðå-
íèÿ ïðèâîäèëî ê óìåíüøåíèþ ñàõàðèñòîñòè êîðíåïëîäîâ 
ïðèìåðíî íà 1,3–2,5% ïî ñðàâíåíèþ ñ íåóäîáðåííûìè 
êîíòðîëüíûìè âàðèàíòàìè. Òàêàÿ ðåàêöèÿ ðàñòåíèé âûç-
âàíà äîñòàòî÷íûì óðîâíåì îáåñïå÷åíèÿ ïî÷âû ñîåäèíå-
íèÿìè ìèíåðàëüíîãî ïèòàíèÿ.

Êëþ÷åâûå ñëîâà: ñàõàðíàÿ ñâåêëà; íîðìà óäîáðåíèé; 
ñðîêè óáîðêè; óðîæàéíîñòü êîðíåïëîäîâ; ñàõàðèñòîñòü; 
ñîäåðæàíèå ñóõîãî âåùåñòâà.
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Purpose. To reveal the features of the formation of sugar 
beet hybrids productivity depending on fertilizer options 
and harvesting time. Methods. Field, laboratory. Results. 
Biological differences in the growth and development 
and the mass of root crops formation allowed high yield-
ing hybrids to respond to the use of supplemental mineral 
nutrition properly, and therefore, high productivity rates 
were also obtained on fertilized variants. When harvesting 
root crops in September, the ‘Romul’ hybrid in the control 
variant formed 54.0 t/ha of root crops, and with fertilizer 
N

150
P

150
K

150
 and N

300
P

300
K

300
 – 74.2 t/ha. The delay in harves-

ting did not lead to a significant increase in the produc-
tivity of the investigated sugar beet hybrids. Thus, in the 
third decade of October, sugar beets on average formed 
48.8–67.9 t/ha of root crops, and root crops had an average 
of 18.3–20.7% sugar. The best performance was provided by 
the hybrid ‘Sofiia’, so the control sugar content was 22.0%, 
and with the fertilizer N

150
P

150
K

150
 – 20.5% and N

300
P

300
K

300
 

– 19.5%. The use of fertilizers N
150

P
150

K
150

 and N
300

P
300

K
300

 
contributed to higher yields of root crops with lower sugar 
content, which corresponded to data obtained by other sci-
entists. Conclusions. When harvesting in the third decade 

UDC 633.63
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of September and being fertilized with N
150

P
150

K
150

, hybrids 
formed: ‘BTsChS 57’ – 66.8, ‘Heroi’ – 66.2, ‘Romul’ – 72.0, 
‘Quarta’ – 66.0 t/ha of root crops, with fertilizer in a dose 
of N

300
P

300
K

300 
– 68.8; 68.1; 74.2 and 68.0 t/ha, respectively. 

It was proved that at the harvesting period in the third de-
cade of October, ‘BTsChS 57’, ‘Heroi’, ‘Sofiia’ and ‘Romul’ were 
the best. In addition, the introduction of the mineral nut-
rition in dose N

300
P

300
K

300
 did not provide a yield increase 

that could recoup additional mineral nutrition compared to 
the dose N

150
P

150
K

150
. In terms of sugar content of the sugar 

beet root crops, the hybrids ‘Heroi’ – 21.4%, ‘Sofiia’ – 21.8%, 
‘Ukrainskyi ChS72’ – 21.3% and ‘Romul’ – 21.4% were the 
best at harvesting in the third decade of September; and 
in the third decade of October the maximum level of sugar 
content in root crops was in hybrids ‘Sofiia’ – 22.0% and 
‘Umanskyi’ – 21.9%. The use of mineral fertilizers led to a 
decrease in the sugar content in roots by about 1.3–2.5% 
compared with unfertilized control options. Such a reaction 
of plants is caused by a sufficient level of soil supply with 
mineral nutrition compounds.

Keywords: sugar beet; fertilizer rate; harvesting time; root 
crop yield; sugar content; dry matter content.
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Âñòóï 
Íàíîïðåïàðàòè, âïëèâàþ÷è íà ñêëàäíî îðãà-

í³çîâàí³ â ãåíåòè÷íîìó â³äíîøåíí³ êîíñòðóê-
ö³¿ ðîñëèííîãî îðãàí³çìó ñó÷àñíèõ ñîðò³â ³ ã³á-
ðèä³â ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ÷åðåç 
êîìïëåêñí³ çì³íè ïðîò³êàííÿ ô³ç³îëîã³÷íèõ ³ 
á³îõ³ì³÷íèõ ïðîöåñ³â é ðåàë³çàö³¿ ¿õíüîãî ãåíå-
òè÷íîãî ïîòåíö³àëó â óìîâàõ ïîñò³éíî ä³þ÷èõ 
àá³îòè÷íèõ ³ á³îòè÷íèõ ÷èííèê³â, ñïðèÿþòü 
çàáåçïå÷åííþ ðîñëèííîãî îðãàí³çìó åíåðãåòè÷-
íèìè òà àäàïòèâíèìè ðåñóðñàìè [1, 2]. 
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Àêòèâàö³ÿ ðîñòó òà ðîçâèòêó áóðÿê³â öóêðîâèõ 
íà ì³êðîñòàä³ÿõ 00–09 çà âíåñåííÿ äîáðèâ
ç íàíîðîçì³ðíèìè åëåìåíòàìè
Í. Â. Íîâèöüêà1, Ñ. Ì. Êàëåíñüêà1*, Î. ². Ïðèñÿæíþê2,3, Â. Â. Ìåëüíè÷åíêî4

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Oáîðîíè, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
*e-mail: svitlana.kalenska@gmail.com
2²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ, âóë. Êë³í³÷íà, 25, ì. Êè¿â, 03110, Óêðà¿íà, 
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4ÒÎÂ «Àâ³àñîí Äåâåëîðìåíò», âóë. àêàä. Ãëóøêîâà, 31-À, ì. Êè¿â, Óêðà¿íà

Ìåòà. Ïîøóê øëÿõ³â àêòèâ³çàö³¿ ïðîðîñòàííÿ íàñ³ííÿ áóðÿê³â öóêðîâèõ, îòðèìàííÿ äðóæí³õ, ñèíõðîííèõ ñõîä³â øëÿõîì 
çàñòîñóâàííÿ êîìïîçèö³é äîáðèâ ç íàíîðîçì³ðíèìè åëåìåíòàìè. Ìåòîäè. Âåãåòàö³éíèé òà ëàáîðàòîðíèé. Íàñ³ííÿ áóðÿê³â 
öóêðîâèõ âèñ³âàëè â ï³äãîòîâëåíèé ïîñóä ç ´ðóíòîì ç äîòðèìàííÿì âèìîã ìåòîäèê äî âåãåòàö³éíèõ äîñë³ä³â. Äîáðèâà âíî-
ñèëè ó âèãëÿä³ ðîç÷èí³â ç ð³çíèì ¿õí³ì ñï³ââ³äíîøåííÿì â³äïîâ³äíî äî øåñòè ì³êðîñòàä³é. Ðåçóëüòàòè. Íà 01 ì³êðîñòàä³¿ çà 
øêàëîþ ÂÂÑÍ (÷åðåç 130 ãîäèíè ï³ñëÿ ñ³âáè) áóëî â³äì³÷åíî çá³ëüøåííÿ ìàñè ïëîä³â áóðÿê³â â óñ³õ âàð³àíòàõ – â êîíòðîëüíîìó 
âàð³àíò³ íà 9,78%; çà âíåñåííÿ íàíîäîáðèâ – 20,4–23,7%. Ä³àìåòð ïëîä³â çì³íþâàâñÿ àíàëîã³÷íî çì³íàì ìàñè: â êîíòðîëü-
íîìó âàð³àíò³ çì³íà ä³àìåòðó ñòàíîâèëà 4,95%; ó âàð³àíòàõ ç âíåñåííÿì íàíîäîáðèâ 9,56–13,9%. Çà ð³çíèõ ñõåì âíåñåííÿ 
äîáðèâ â³äì³÷àëè çì³íè ÿê ó øâèäêîñò³ ôîðìóâàííÿ îðãàí³â ïàðîñòê³â, òàê ³ ¿õí³õ ë³í³éíèõ ðîçì³ð³â. Äîâæèíà çàðîäêîâîãî 
êîð³íöÿ íà 05 ì³êðîñòàä³¿ çà ð³âíîì³ðíîãî âíåñåííÿ ï³äâèùåíèõ íîðì öèíêó ³ ôîñôîðó, ÷åðåç 40 ãîäèí ï³ñëÿ ñ³âáè, ñêëàëà 
0,540–2,671 ìì. Çà ³íøèõ êîìá³íàö³é äîáðèâ ïîÿâó çàðîäêîâîãî êîð³íöÿ áóëî â³äì³÷åíî ëèøå ÷åðåç 44 ãîäèíè ï³ñëÿ ñ³âáè. 
×åðåç 60 ãîäèí ï³ñëÿ ñ³âáè (07 ì³êðîñòàä³ÿ øêàëè ÂÂÑÍ) â³äì³÷àâñÿ ïîâíèé âèõ³ä ñ³ì’ÿäîëåé ç ãí³çäà êëóáî÷êà çà âíåñåííÿì 
íàíîõåëàòíèõ ì³êðîäîáðèâ òà ëèøå ïî÷àòîê âèõîäó ñ³ì’ÿäîëåé â êîíòðîëüíîìó âàð³àíò³. Çà ðàõóíîê ³íòåíñèâí³øèõ ïðîöåñ³â 
íàáóáíÿâ³ííÿ òà ïðîðîñòàííÿ â³äáóâàëîñÿ ïðèñêîðåííÿ ðîñòó êîëåîïòèëå áóðÿê³â öóêðîâèõ. Âèñíîâêè. Ð³âíîì³ðíå çà-
áåçïå÷åííÿ íàñ³ííÿ öèíêîì ³ îñîáëèâî ôîñôîðîì íà ôîí³ áàçîâîãî êîìïëåêñíîãî äîáðèâà ç íàíîðîçì³ðíèìè åëåìåíòàìè 
ñïðèÿëî àêòèâàö³¿ ïðîðîñòàííÿ íàñ³ííÿ òà ³íòåíñèâíîìó ôîðìóâàííþ ñèíõðîííî ðîçâèíóòèõ ïàðîñòê³â. Ó ñåðåäíüîìó íà 
4 ãîäèíè ïðèñêîðþâàëîñü â³äêðèòòÿ êðèøå÷êè ïëîäó ³ ïîÿâà êîðåíÿ; íà 6 ãîäèí ðàí³øå â³äáóâàâñÿ âèõ³ä ñ³ì’ÿäîëåé. Çà 
âíåñåííÿ íàíîõåëàòíèõ äîáðèâ ð³ñò êîðåíÿ òà âèäîâæåííÿ ã³ïîêîòèëÿ íà ïåðøèõ ì³êðîñòàä³ÿõ ïðîðîñòàííÿ ïëîä³â áóðÿêà 
öóêðîâîãî ïðèñêîðþâàâñÿ âäâ³÷³, çà ðàõóíîê ÷îãî ñõîäè áóðÿê³â öóêðîâèõ ç’ÿâëÿëèñÿ íà 4–6 ãîäèí ðàí³øå. Íàíîõåëàòí³ 
ì³êðîäîáðèâà, ñïðèÿþ÷è äðóæíüîìó òà ñèíõðîííîìó ïðîðîñòàííþ, ðîçâèòêó ïðîðîñòê³â áóðÿê³â öóêðîâèõ çàáåçïå÷óâàëè 
ñèíõðîííó ïîÿâó ñõîä³â òà ôîðìóâàííÿ çàäàíî¿ ãóñòîòè ïîñ³âó áåç ïîäàëüøî¿ ðåäóêö³¿ ðîñëèí.

Êëþ÷îâ³ ñëîâà: ìàñà òà ä³àìåòð ïëîäó; ð³ñò ³ ðîçâèòîê çà øêàëîþ ÂÂÑÍ; ïðîðîñòàííÿ íàñ³ííÿ; ë³í³éí³ ðîçì³ðè 
ïåðâèííèõ êîð³íö³â; íàíîäîáðèâà.

Çà çàñòîñóâàííÿ íàíîðîçì³ðíèõ ìàêðî- òà 
ì³êðîåëåìåíò³â â³äáóâàºòüñÿ àêòèâ³çàö³ÿ 
ïðîäóö³éíîãî ïðîöåñó çà ðàõóíîê àêòèâàö³¿ 
òà çðîñòàííÿ ïðîäóêòèâíîñò³ ôîòîñèíòåçó, 
³ìóíîêîðåêö³¿, ðåãóëÿö³¿ ðîñòó òà àíòèñòðå-
ñîâî¿ ä³¿, ô³òîïàòîãåííî¿ ñò³éêîñò³ òà áàêòå-
ðèöèäíî¿ ä³¿ òîùî [3, 4, 5]. Íàíîïðåïàðàòè â 
òåõíîëîã³ÿõ âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð îáóìîâëþþòü îòðèìàííÿ ñòà-
á³ëüíî âèñîêî¿ âðîæàéíîñò³ çà âèêîðèñòàííÿ 
ñóòòºâî ìåíøèõ íîðì äîáðèâ ³ çðîñòàííÿ 
åôåêòèâíîñò³ çàñâîþâàííÿ åëåìåíò³â æèâ-
ëåííÿ [6–8].

Äëÿ ðåàë³çàö³¿ á³îëîã³÷íîãî ïîòåíö³àëó ñó-
÷àñíèõ ñîðò³â âàæëèâå çíà÷åííÿ ìàþòü ïî-
ñ³âí³ ÿêîñò³ íàñ³ííÿ – ñóêóïí³ñòü îçíàê, ùî 
õàðàêòåðèçóþòü ïðèäàòí³ñòü íàñ³ííÿ äî ñ³â-
áè – åíåðã³ÿ ïðîðîñòàííÿ, ñõîæ³ñòü íàñ³ííÿ 
òà ³íø³ êðèòåð³¿ [9–12].

Îñê³ëüêè íàñ³ííÿ áóðÿê³â öóêðîâèõ ì³ñ-
òèòü â³äíîñíî ìàëî ïîæèâíèõ ðå÷îâèí, ïðî-
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öåñ ïðîðîñòàííÿ äî ïîÿâè àñèì³ëþþ÷èõ 
ëèñòê³â ïîâèíåí ïðîò³êàòè øâèäêî [9]. Çà 
óïîâ³ëüíåííÿ öèõ ïðîöåñ³â ïîæèâí³ ðå÷îâè-
íè ìîæóòü âè÷åðïóâàòèñÿ äî ïîÿâè ñõîä³â, 
ùî âèêëèêàº çð³äæåí³ñòü ïîñ³â³â óíàñë³äîê 
íèçüêî¿ ïîëüîâî¿ ñõîæîñò³. Äî â³äêðèòòÿ 
«êðèøå÷êè» ïëîä³â äîñòóï âîëîãè ³ êèñíþ äî 
ïàðîñòêà ðåãóëþºòüñÿ òàê çâàíîþ áàçàëüíîþ 
ïîðîþ. Ó ôàç³ ïðîðîñòàííÿ ³ ïîÿâè ñõîä³â 
öóêðîâ³ áóðÿêè äóæå ÷óòëèâ³ äî íåñïðèÿò-
ëèâèõ çîâí³øí³õ ÷èííèê³â [9]. Ïàðîñòêè 
äóæå ÷óòëèâ³ äî õâîðîá ³ øê³äíèê³â, ïîñóõè, 
ïåðåçâîëîæåííÿ, âèñîêî¿ êîíöåíòðàö³¿ ñîëåé 
ó ´ðóíòîâîìó ðîç÷èí³ [8].

Íà ïî÷àòêó âåãåòàö³¿, êîëè ëèøå ôîðìó-
ºòüñÿ êîðåíåâà ñèñòåìà, íåîáõ³äíî, ùîá â 
´ðóíò³ â çîí³ êîðåí³â ì³ñòèëàñÿ äîñòàòíÿ 
ê³ëüê³ñòü äîñòóïíèõ åëåìåíò³â æèâëåííÿ 
[13]. Íåñòà÷à åëåìåíò³â æèâëåííÿ ó öåé ïå-
ð³îä çàòðèìóº ð³ñò ³ ðîçâèòîê ðîñëèí, ùî â 
ïîäàëüøîìó îáóìîâëþº çíèæåííÿ ð³âíÿ 
óðîæàéíîñò³ òà ÿêîñò³ êîðåíåïëîä³â. Ó òîé 
æå ÷àñ, ïàðîñòêè äóæå ÷óòëèâ³ äî ï³äâèùå-
íî¿ êîíöåíòðàö³¿ ñîëåé ó âåðõíüîìó øàð³ 
´ðóíòó – ìîæå ñïîñòåð³ãàòèñÿ åôåêò òîêñè÷-
íîñò³, ùî ïðîÿâëÿºòüñÿ ÷åðåç ïîÿâó íåäîðîç-
âèíóòèõ ïàðîñòê³â ³ â ïîäàëüøîìó ôîðìó-
þòüñÿ çð³äæåí³ ïîñ³âè ç³ ñëàáêèìè ðîñëèíà-
ìè, îñîáëèâî íà ëåãêèõ ³ á³äíèõ ãóìóñîì 
´ðóíòàõ, ÿê³ ìàþòü íèçüêó ñîðáö³éíó çäàò-
í³ñòü [13, 14]. 

Çà âèðîùóâàííÿ áóðÿê³â öóêðîâèõ ïåðåä-
ïîñ³âíèé îáðîá³òîê ´ðóíòó ïðîâîäÿòü íà ãëè-
áèíó çàãîðòàííÿ íàñ³ííÿ ³ íà òàêó ñàìó ãëè-
áèíó ïåðåâàæíî âíîñÿòü é äîáðèâà, ï³äâè-
ùóþ÷è êîíöåíòðàö³þ ñîëåé â ´ðóíò³ â çîí³ 
ðîçì³ùåííÿ íàñ³ííÿ. Êð³ì òîãî, ñêîðî÷óºòü-
ñÿ ÷àñ ì³æ âíåñåííÿì äîáðèâ ³ ñ³âáîþ, ùî 
çìåíøóº òðèâàë³ñòü ðåàêö³¿ ì³æ ́ ðóíòîâèìè 
êîëî¿äàìè ³ ïîæèâíèìè ñîëÿìè, ï³äâèùóþ-
÷è íåáåçïåêó ¿õíüî¿ òîêñè÷íî¿ ä³¿ íà ìîëîä³ 
ðîñëèíè. Ó çâ’ÿçêó ç öèì íàáóâàº àêòóàëü-
íîñò³ ïîøóê òà çàñòîñóâàííÿ íîâèõ ôîðì äîá-
ðèâ ³ ñïîñîá³â ï³äãîòîâêè íàñ³ííÿ äî ñ³âáè 
[10, 15].

Ìåòà äîñë³äæåíü ïîëÿãàëà â ïîøóêó øëÿ-
õ³â àêòèâ³çàö³¿ ïðîðîñòàííÿ íàñ³ííÿ áóðÿ-
ê³â öóêðîâèõ, îòðèìàííÿ äðóæíèõ, ñèíõ-
ðîííèõ ñõîä³â øëÿõîì çàñòîñóâàííÿ êîìïî-
çèö³é äîáðèâ ç íàíîðîçì³ðíèìè åëåìåíòàìè 
æèâëåííÿ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëèñü ó íàâ÷àëüíî-íà-

óêîâ³é ëàáîðàòîð³¿ «ßêîñò³ íàñ³ííÿ òà ñàäèâ-
íîãî ìàòåð³àëó» òà â íàóêîâî-äîñë³äí³é ëàáî-
ðàòîð³¿ «Àíàë³òè÷í³ äîñë³äæåííÿ â ðîñëèí-
íèöòâ³» êàôåäðè ðîñëèííèöòâà Íàö³îíàëü-

íîãî óí³âåðñèòåòó á³îðåñóðñ³â ³ ïðèðîäîêî-
ðèñòóâàííÿ Óêðà¿íè. 

Äîñë³äæåííÿ ç íàíîõåëàòíèìè äîáðèâàìè 
(äîñë³ä 1) ïðîâîäèëè â óìîâàõ ëàáîðàòîð³¿, ç 
âèêîðèñòàííÿì ð³çíèõ ñï³ââ³äíîøåíü òðüîõ 
âèä³â äîáðèâ: Nano Chelate Fertilizer Super 
Micro Plus (NCF SMP); Nano Chelate Fertilizer 
Zink, 20% (NCF Zn ); Nano Chelate Fertilizer 
Phosphorus, 25% (NCF P).

Êîíöåíòðàö³ÿ ä³þ÷î¿ ðå÷îâèíè â NCF SMP 
(íàíîõåëàòíå äîáðèâî ñóïåð ì³êðî ïëþñ) ñêëà-
äàº: Fe – 4,5%; Zn – 8%; Mn – 0,8%; K – 3%; 
Mg – 6%; Cu – 0,65%; N – 5%; P – 3%; Mo – 
0,1%; Ca – 6%; B – 0,65%. Êîíöåíòðàö³ÿ ä³-
þ÷î¿ ðå÷îâèíè â NCF Zn, 20% òàêà: N – 5%; 
Zn – 20%, à â NCF P, 25%: Ð – 25% (P

2
O

2
 – 

65% â³ä çàãàëüíîãî âì³ñòó).
Ñõåìîþ ïðîâåäåííÿ äîñë³äæåíü ç ìåòîþ 

âñòàíîâëåííÿ îïòèìàëüíîãî ñï³ââ³äíîøåííÿ 
äîáðèâ (ãðàì/ë³òð) ïåðåäáà÷àëîñÿ øåñòèêðàò-
íå ïîåòàïíå âíåñåííÿ äîáðèâ âïðîäîâæ ìà-
êðîñòàä³¿ 0 (òàáë. 1). 

Òàêà ñõåìà áóëà âèáðàíà ç ìåòîþ âñòàíîâ-
ëåííÿ îïòèìàëüíîãî ñï³ââ³äíîøåííÿ ì³êðî-
åëåìåíò³â íà ïî÷àòêîâèõ ì³êðîñòàä³ÿõ ðîç-
âèòêó áóðÿê³â öóêðîâèõ. Ó âàð³àíò³ 1 âñ³ 
âèäè äîáðèâ âíîñèëè â óñ³ ø³ñòü ïðèéîì³â ³, 
çîêðåìà, íà ïåðøèõ ì³êðîñòàä³ÿõ âíîñèëè 
á³ëüøó ÷àñòèíó öèíêó (64%), à ôîñôîð – ð³â-
íîì³ðíî ³ç çðîñòàþ÷îþ íîðìîþ â ñåðåäèí³ 
ìàêðîñòàä³¿. 

Òàáëèöÿ 1
Ñõåìà ñóìàðíîãî âíåñåííÿ âèä³â äîáðèâ, ã/ë (äîñë³ä 1)

Âàð³àíò NCF SMP NCF Zn NCF P
Âàð³àíò 1 7 11 13
Âàð³àíò 2 9 8 8
Âàð³àíò 3 8 12 7
Êîíòðîëü – 
áåç âíåñåííÿ - - -

Ó äðóãîìó âàð³àíò³ êîìá³íàö³¿ ôîðì äî-
áðèâ áóëà çðîñòàþ÷à íîðìà NCF SMP, çíè-
æåíà íîðìà NCF Zn, òà ð³âíîì³ðíå âíåñåííÿ 
NCF P. Ó òðåòüîìó âàð³àíò³ êîìá³íàö³é äî-
áðèâ ó ïåðø³é ïîëîâèí³ ìàêðîñòàä³¿ âíîñèëè 
âñþ íîðìó öèíêó, à â äðóã³é ïîëîâèí³ – âñþ 
íîðìó ôîñôîðó. Íàñ³ííÿ âèñ³âàëè íà ãëèáè-
íó 3 ñì â ºìêîñò³ ç ´ðóíòîì (6 êã ´ðóíòó). 
Ïîâòîðí³ñòü øåñòèðàçîâà.

Çàêëàäàëè îäíî÷àñíî ùå îäèí äîñë³ä ç ìå-
òîþ ô³êñàö³¿ íàñòàííÿ ì³êðîñòàä³é ðîñòó òà 
ðîçâèòêó íàñ³ííÿ (äîñë³ä 2). Ó öüîìó äîñë³ä³ 
íàñ³ííÿ âèñ³âàëè â ïîñóä ç îá’ºìîì 150 ãðà-
ì³â ´ðóíòó. 

Òåìïåðàòóðà ïîâ³òðÿ â ïðèì³ùåíí³ äå ïðî-
ðîùóâàëîñü íàñ³ííÿ âäåíü áóëà 23–24 °Ñ; 
âíî÷³ – 14–15 °Ñ. Âîëîã³ñòü ´ðóíòó ñêëàäàëà 
80% ÍÂ. Äîñë³äæåííÿ ïåðåäáà÷àëè âèçíà-
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÷åííÿ: ÷àñîâîãî ³íòåðâàëó íàñòàííÿ ì³êðî-
ñòàä³é çà øêàëîþ ÂÂÑÍ, ìàñè é ä³àìåòðó 
íàñ³ííÿ. Íàñ³ííÿ áóðÿê³â öóêðîâèõ ïîïåðå-
äíüî ïðîìèâàëè ï³ä ïðîòî÷íîþ õîëîäíîþ âî-
äîþ â³äïîâ³äíî äî ä³þ÷èõ ñòàíäàðò³â [5].  

Çàêëàäàííÿ äîñë³ä³â é îáë³êè ïðîâîäèëè 
â³äïîâ³äíî äî â³ò÷èçíÿíèõ òà ì³æíàðîäíèõ 
ñòàíäàðò³â ³ ïðàâèë, à òàêîæ îô³ö³éíèõ ìå-
òîäèê [17, 18, 19, 20, 21].

Ðåçóëüòàòè äîñë³äæåíü
Íà ïî÷àòêîâèõ åòàïàõ äîñë³äæåííÿ ïðîâî-

äèëè âèçíà÷åííÿ òðèâàëîñò³ ì³êðîñòàä³é ìà-
êðîñòàä³¿ 0 â³äïîâ³äíî äî óí³ô³êîâàíî¿ øêà-
ëè ÂÂÑÍ. Áóëî âñòàíîâëåíî øâèäê³ñòü ïðî-
öåñ³â ðîçâèòêó íàñ³ííÿ íà ðàíí³õ ì³êðîñòà-
ä³ÿõ ðîçâèòêó. Çàãàëüíà òðèâàë³ñòü ïðîðîñ-
òàííÿ íàñ³ííÿ çà ñïðèÿòëèâèõ óìîâ ñêëàëà 
76 ãîäèí (òàáë. 2).

Òàáëèöÿ 2
Õðîíîëîã³ÿ ì³êðîñòàä³é ìàêðîñòàä³¿ 0 øêàëè ÂÂÑÍ 

ðîñòó òà ðîçâèòêó áóðÿê³â öóêðîâèõ (äîñë³ä 2)

Ì³êðîñòàä³ÿ
çà øêàëîþ 

ÂÂÑÍ

Îïèñ ïðîöåñ³â, ÿê³ 
â³äáóâàþòüñÿ çà ïðîõîäæåííÿ 

ì³êðîñòàä³¿

Íàñòàííÿ 
ì³êðîñòàä³é, 
ãîäèí ï³ñëÿ 

ñ³âáè
00 Ñóõ³ ïëîäè (êîðîáî÷êè àáî 

ãîð³øêè)
–

01 Íàáóáíÿâ³ííÿ – ïî÷àòîê 
ïîãëèíàííÿ âîäè íàñ³ííÿì

1,5–2,0

03 Ê³íåöü íàáóáíÿâ³ííÿ 
ïëîä³â: êðèøå÷êà â³äêðèòà

20–24

05 Ïîÿâà çàðîäêîâîãî êîð³íöÿ 40–44
07 Âèõ³ä ñ³ì’ÿäîëåé 60–64
09 Ñõîäè, ïîÿâà ñ³ì’ÿäîëåé íà 

ïîâåðõí³ ´ðóíòó
72–76

Äëÿ âñòàíîâëåííÿ äèíàì³êè ðîçâèòêó ïëî-
ä³â áóðÿê³â öóêðîâèõ ïðîâîäèëè îáë³êè – 
çí³ìàëè çàì³ðè íàñ³íèíè òà ïàðîñòê³â ó ï’ÿòü 
åòàï³â. 

Íà ïåðøîìó åòàï³ îáë³êó – 01 ì³êðîñòàä³ÿ 
ÂÂÑÍ (÷åðåç 130 ãîäèíè ï³ñëÿ ñ³âáè) áóëî â³ä-
ì³÷åíî çá³ëüøåííÿ ìàñè ïëîä³â áóðÿê³â â 

óñ³õ âàð³àíòàõ, à çà âíåñåííÿ ì³êðîäîáðèâ 
ïðîöåñè îáì³íó â íàñ³íí³ â³äáóâàëèñÿ ³íòåí-
ñèâí³øå. Òàê, ó êîíòðîëüíîìó âàð³àíò³ çì³íà 
âàãè ïëîä³â ó ñåðåäíüîìó ñòàíîâèëà 9,78%; ó 
âàð³àíò³ 1 – 23,7; âàð³àíò³ 2 – 21,1; âàð³àíò³ 
3 – 20,4% (òàáë. 3). 

Ä³àìåòð ïëîä³â çì³íþâàâñÿ àíàëîã³÷íî 
çì³íàì ìàñè: ó êîíòðîëüíîìó âàð³àíò³ çì³íà 
ä³àìåòðà ïëîä³â ó ñåðåäíüîìó ñòàíîâèëà 
4,95%; ó âàð³àíò³ 1 – 13,9%; âàð³àíò³ 2 – 
10,3%; âàð³àíò³ 3 – 9,56% (òàáë. 4). 

Íà äðóãîìó åòàï³ îáë³êó – 03 ì³êðîñòàä³ÿ 
ÂÂÑÍ (ê³íåöü íàáóáíÿâ³ííÿ ïëîä³â, êðèøå÷-
êà â³äêðèòà), â³äêðèòó êðèøå÷êó ïëîä³â ó 
âàð³àíò³ 1 â³äì³÷åíî ÷åðåç 20 ãîäèí ï³ñëÿ ñ³â-
áè, òîä³ ÿê ó ïëîä³â áóðÿê³â öóêðîâèõ â ³í-
øèõ âàð³àíòàõ â³äêðèòòÿ êðèøå÷êè â³äì³÷å-
íî íå ðàí³øå, í³æ ÷åðåç 24 ãîäèíè ï³ñëÿ ñ³â-
áè, ùî ñâ³ä÷èòü ïðî çíà÷íå ïðèñêîðåííÿ ðîñ-
òîâèõ ïðîöåñ³â çà âíåñåííÿ íàíîõåëàòíèõ 
äîáðèâ ó êîìá³íàö³¿ ç âèùèì âì³ñòîì öèíêó 
³ ôîñôîðó. Âèñîòà â³äêðèòî¿ ù³ëèíè ïëîäó 
ñòàíîâèëà â³ä 0,085 ìì äî 0,175 ìì. 

Ñåðåäíÿ ìàñà ïëîä³â áóðÿê³â öóêðîâèõ íà 
²² åòàï³ äîñë³äæåíü (òàáë. 3) ó êîíòðîëüíîìó 
âàð³àíò³ çá³ëüøóâàëàñÿ íà 8,56% ïîð³âíÿíî 
ç ìàñîþ íà ì³êðîñòàä³¿ 01 ³ íà 18,9% â³äíîñ-
íî âàãè ñóõîãî íàñ³ííÿ (ì³êðîñòàä³ÿ 00); ó 
âàð³àíò³ 1 êîìïîçèö³¿ íàíîõåëàòíèõ ì³êðî-
äîáðèâ – íà 10,5 òà 36,4%; ó âàð³àíò³ 2 – 4,17 
òà 26,1; ó âàð³àíò³ 3 – íà 4,69 òà 25,8% â³äïî-
â³äíî. Ïîä³áíó çàëåæí³ñòü âñòàíîâëåíî ³ çà 
âèì³ðþâàííÿ ä³àìåòðà ïëîä³â: çá³ëüøåííÿ 
ðîçì³ð³â ãîð³øê³â áóðÿê³â ó êîíòðîëüíîìó âà-
ð³àíò³ ñòàíîâèëî 4,55% â³äíîñíî ðîçì³ð³â íà 
ì³êðîñòàä³¿ 01 ÂÂÑÍ ³ íà 9,70% â³äíîñíî ñó-
õîãî íàñ³ííÿ; ó âàð³àíò³ 1 – íà 13,1 òà 28,8%; 
âàð³àíò³ 2 – 5,16 òà 16,1%; âàð³àíò³ 3 – íà 10,3 
òà 20,7% â³äïîâ³äíî. 

Òðåò³é åòàï îáë³êó â³äïîâ³äàâ 05 ì³êðîñòà-
ä³¿ ÂÂÑÍ ³ âèì³ðþâàííÿ ïðîâîäèëè çà ïîÿâè 
çàðîäêîâîãî êîð³íöÿ òà ïîñòóïîâîãî çíèæåí-
íÿì ³íòåíñèâíîñò³ çì³íè ìàñè ïëîä³â. Çà âíå-
ñåííÿ íàíîõåëàòíèõ ì³êðîäîáðèâ çà ñõåìîþ 

Òàáëèöÿ 3
Ìàñà ïëîäó áóðÿê³â öóêðîâèõ, çàëåæíî â³ä ì³êðîñòàä³¿ ïðîðîñòàííÿ

Âàð³àíò
Ì³êðîñòàä³ÿ çà øêàëîþ ÂÂÑÍ

001 012 033 054

ã ã % äî 00 ã % äî 01 % äî 00 ã % äî 03 % äî 00
Ê 0,017 0,018 9,78 0,020 8,56 18,9 0,021 6,31 26,4
1 0,016 0,020 23,6 0,022 10,5 36,4 0,023 5,05 43,2
2 0,016 0,019 21,1 0,020 4,17 26,1 0,021 3,45 30,4
3 0,015 0,019 20,4 0,019 4,69 25,8 0,022 11,8 40,3

Í²Ð
0,05

0,001 0,001 – 0,001 – – 0,001 – –

Ïðèì³òêà: 1 – ñóõ³ ïëîäè; 2 – ïî÷àòîê ïîãëèíàííÿ âîäè, ÷åðåç 130 ãîäèíè ï³ñëÿ 
ñ³âáè; 3 – ê³íåöü íàáóáíÿâ³ííÿ – êðèøå÷êà â³äêðèòà, ÷åðåç 22 ãîäèíè ï³ñëÿ ñ³â-
áè; 4 – ïîÿâà çàðîäêîâîãî êîð³íöÿ, ÷åðåç 44 ãîäèíè ï³ñëÿ ñ³âáè.
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âàð³àíòà 1 ìàñà ïëîä³â ñóòòºâî (23,6%) çá³ëü-
øóâàëàñÿ íà 01 ì³êðîñòàä³¿ ÂÂÑÍ (1 åòàï 
îáë³êó): äåùî ìåíøå – 10,5% íà 03 ì³êðî-
ñòàä³¿ ÂÂÑÍ (2 åòàï îáë³êó) ³ ëèøå äî 5,05% 
íà 3 åòàï³ îáë³êó â³äíîñíî ìàñè ç ïîïåðå-
äíüîãî åòàïó îáë³êó. 

Ïîä³áíó çàêîíîì³ðí³ñòü â³äì³÷åíî ³ çà âíå-
ñåííÿ äîáðèâ çà ñõåìîþ âàð³àíòà 2. Ìàñà ïëî-
ä³â íà 01 ì³êðîñòàä³¿ ÂÂÑÍ çá³ëüøóâàëàñÿ íà 
21,1%; íà 4,17% íà 03 ì³êðîñòàä³¿ ÂÂÑÍ; íà 
3,45% íà 05 ì³êðîñòàä³¿ ÂÂÑÍ â³äíîñíî ìàñè 
ïîïåðåäíüîãî åòàïó ïðîâåäåííÿ îáë³ê³â. 
Îòðèìàí³ äàí³ ñâ³ä÷àòü òàêîæ ïðî ñóòòºâå 
ïðèñêîðåííÿ ïðîöåñ³â íàáóáíÿâ³ííÿ, íàêëüî-
âóâàííÿ ³ ïåðåõîäó äî ïðîðîñòàííÿ íà äàíèõ 
âàð³àíòàõ äîñë³äó íà â³äì³íó â³ä êîíòðîëþ, 
äå ìàñà ïëîä³â íà âñ³õ åòàïàõ ï³äðàõóíê³â 
çì³íþâàëàñÿ ìåíøîþ ì³ðîþ – 9,78% íà 01 
ì³êðîñòàä³¿ ÂÂÑÍ; 8,56% íà 03 ì³êðîñòàä³¿ 
ÂÂÑÍ òà 6,31% íà 05 ì³êðîñòàä³¿ ÂÂÑÍ. 

Äåùî ïî ³íøîìó â³äáóâàâñÿ ïðîöåñ çì³íè 
ìàñè ïëîä³â áóðÿê³â öóêðîâèõ çà âíåñåííÿ äîá-
ðèâ çà ñõåìîþ âàð³àíòó 3: ³íòåíñèâíå íàðîñ-
òàííÿ ìàñè íà 01 ì³êðîñòàä³¿ – 21,1%; ëèøå 
íà 4,69% íà 03 ì³êðîñòàä³¿; òà äî 11,8% íà 05 
ì³êðîñòàä³¿ â³äíîñíî ïîïåðåäíüî¿ ìàñè. Ó ö³-
ëîìó ïðèð³ñò ìàñè ïëîä³â äî 05 ì³êðîñòàä³¿ 
ÂÂÑÍ çà âíåñåííÿ íàíîõåëàòíèõ ì³êðîäîáðèâ 
áóâ äîñèòü ñóòòºâèì ³ ñòàíîâèâ: 43,2% (1 âà-
ð³àíò); 30,4% (2 âàð³àíò); 40,3% (3 âàð³àíò) çà 
26,4% – ó êîíòðîëüíîìó âàð³àíò³.

Çà ð³çíèõ ñõåì âíåñåííÿ äîáðèâ â³äì³÷àëè 
çì³íè ÿê ó øâèäêîñò³ ôîðìóâàííÿ îðãàí³â 
ïàðîñòê³â, òàê ³ ¿õí³õ ë³í³éíèõ ðîçì³ð³â. Äîâ-
æèíà çàðîäêîâîãî êîð³íöÿ íà 05 ì³êðîñòàä³¿ 
çà ñõåìè âíåñåííÿ âàð³àíòó 1 ÷åðåç 40 ãîäèí 
ï³ñëÿ ñ³âáè áóëà â³ä 0,540 äî 2,671 ìì. Â óñ³õ 
³íøèõ âàð³àíòàõ äîñë³äó íà 05 ì³êðîñòàä³¿ 
ÂÂÑÍ ïîÿâó çàðîäêîâîãî êîð³íöÿ â³äì³÷åíî 
ëèøå ÷åðåç 44 ãîäèíè ï³ñëÿ ñ³âáè. Òàê, ó 
êîíòðîëüíîìó âàð³àíò³ ç øåñòè ïîâòîðåíü 
êîð³íåöü äîâæèíîþ 1,591 ìì â³äì³÷åíî 
ëèøå â îäíîãî ïëîäó; ó âàð³àíò³ 2 – ó äâîõ 
ïëîä³â ç äîâæèíîþ 0,313 òà 0,745 ìì â³äïî-
â³äíî. Ó âàð³àíò³ 3 ÷åðåç 44 ãîäèíè ï³ñëÿ 
ñ³âáè ùå çàê³í÷óâàëîñÿ íàáóáíÿâ³ííÿ ïëî-

ä³â (03 ÂÂÑÍ) ³ â íèõ ëèøå áóëà â³äêðèòà 
êðèøå÷êà. 

Äàë³ òðèâàâ àêòèâíèé ð³ñò çàðîäêîâîãî êî-
ð³íöÿ. ²íòåíñèâí³øå ð³ñò çàðîäêîâîãî êîð³í-
öÿ â³äáóâàâñÿ çà êîìá³íàö³¿ âíåñåíèõ åëå-
ìåíò³â ó âàð³àíò³ 1.

×åòâåðòèé åòàï îáë³êó ïðîâîäèëè íà 07 
ì³êðîñòàä³¿ ÂÂÑÍ. ×åðåç 60 ãîäèí ï³ñëÿ 
ñ³âáè áóëî â³äì³÷åíî ïîâíèé âèõ³ä ñ³ì’ÿ-
äîëåé ç ãí³çäà êëóáî÷êà ó âàð³àíòàõ äîñë³-
äó ç âíåñåííÿì íàíîõåëàòíèõ ì³êðîäîáðèâ 
(âàð³àíòè 1–3) òà ëèøå ïî÷àòîê âèõîäó 
ñ³ì’ÿäîëåé – ó êîíòðîëüíîìó âàð³àíò³ (ðèñ. 
1). Çà ðàõóíîê ³íòåíñèâí³øèõ ïðîöåñ³â íà-
áóáíÿâ³ííÿ òà ïðîðîñòàííÿ íà ïåðøèõ ì³-
êðîñòàä³ÿõ â³äáóâàºòüñÿ ïðèñêîðåííÿ ðîñ-
òó ïåðâèííîãî êîð³íöÿ áóðÿê³â öóêðîâèõ ³ 
â ïîäàëüøîìó. Íà 07 ì³êðîñòàä³¿ ÂÂÑÍ ñå-
ðåäíÿ äîâæèíà êîð³íöÿ â êîíòðîëü íîìó âà-
ð³àíò³ ñòàíîâèëà 1,5 ñì; ó âàð³àíò³ 1 – 3,3 
ñì àáî ïåðåâèùóâàëà êîíòðîëü íà 120%; 
âàð³àíò³ 2 – 2,8 ñì àáî íà 87%; âàð³àíò³ 3 
– 2,5 ñì àáî íà 67%. Äîâæèíà ã³ïîêîòèëÿ ïðè 
öüîìó äîñÿãàëà 0,7 ñì ó êîíò ðîëüíîìó âàð³-
àíò³, ó âàð³àíò³ 1 – 1,5 ñì; âàð³àíò³ 2 – 1,1 
ñì; âàð³àíò³ 3 – 0,9 ñì.

               Ê                1             2                  3

Ðèñ. 1. Ðîçâèòîê êîðåíåâî¿ ñèñòåìè òà ïàðîñòê³â 
áóðÿê³â öóêðîâèõ, 07 ÂÂÑÍ

Ïðèì³òêà. Ê – êîíòðîëü, âàð³àíò 1, âàð³àíò 2, âàð³àíò 3.

Ïîâíèé âèõ³ä ñ³ì’ÿäîëåé ç ãí³çäà êëóáî÷êà 
â êîíòðîëüíîìó âàð³àíò³ â³äì³÷åíî ÷åðåç 66 
ãîäèí ï³ñëÿ ñ³âáè. Ó âàð³àíòàõ ç âíåñåííÿì 
íàíîõåëàòíèõ ì³êðîäîáðèâ ñïîñòåð³ãàëîñÿ 
âèäîâæåííÿ ã³ïîêîòèëÿ â³ä 1,2 ñì (âàð³àíò 3) 
äî 2,5 ñì (âàð³àíò 1). Ó öåé ÷àñ äîâæèíà êî-
ðåíÿ çà âíåñåííÿ äîáðèâ ñÿãàëà 4,0–4,5 ñì ó 
âàð³àíòàõ 1–3 äîñë³äó òà 2,0–2,5 ñì – ó 
êîíòðîëüíîìó âàð³àíò³. 

Òàáëèöÿ 4
Ä³àìåòð ïëîäó çàëåæíî â³ä ì³êðîñòàä³¿ ðîçâèòêó

Âàð³àíò

Ì³êðîñòàä³ÿ çà øêàëîþ ÂÂÑÍ
001 012 033

ìì ìì % 
äî 00 ìì % 

äî 01
% 

äî 00
Ê 3,40 3,57 4,95 3,73 4,55 9,70
1 3,20 3,65 13,9 4,06 13,1 28,8
2 3,21 4,53 10,3 3,71 5,16 16,1
3 3,28 3,60 9,56 3,95 10,3 20,7

Í²Ð
0,05

0,09 0,08 – 0,09 – –

Êîð³íüÊîð³íü

Ã³ïîêîòèëüÃ³ïîêîòèëü
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Òàêîæ íà åòàï³ âèõîäó ñ³ì’ÿäîëåé âñòàíîâ-
ëåíî â³çóàëüíó ð³çíèöþ ùîäî ðîçâèòêó ïàðî-
ñòê³â ó êîíòðîëüíîìó âàð³àíòí³ òà ó âàð³àíòàõ 
ç âíåñåííÿì íàíîõåëàòíèõ ì³êðîäîáðèâ. Ó âà-
ð³àíò³ 1 â³äì³÷åíî äðóæíèé, ñèíõðîííèé ðîç-
âèòîê ïëîä³â â óñ³õ øåñòè ïîâòîðåííÿõ ³ ñå-
ðåäíÿ äîâæèíà êîðåíÿ ñòàíîâèëà âæå 4–5 ñì. 

Íà ï’ÿòîìó åòàï³ îáë³êó (ì³êðîñòàä³ÿ 09 
ÂÂÑÍ) âñòàíîâëåíî, ùî çà âíåñåííÿ íàíîõå-
ëàòíèõ ì³êðîäîáðèâ (âàð³àíòè 1–3) ñõîäè íà 
ïîâåðõí³ ´ðóíòó ç’ÿâëÿëèñÿ ÷åðåç 70–72 ãî-
äèíè; â êîíòðîëüíîìó âàð³àíò³ – ÷åðåç 76 
ãîäèí. 

Âèñíîâêè
Ð³âíîì³ðíå çàáåçïå÷åííÿ íàñ³ííÿ öèíêîì ³, 

îñîáëèâî, ôîñôîðîì íà ôîí³ áàçîâîãî êîìï-
ëåêñíîãî äîáðèâà ç íàíîðîçì³ðíèìè åëåìåí-
òàìè ñïðèÿëî àêòèâàö³¿ éîãî ïðîðîñòàííÿ òà 
³íòåíñèâíîìó ôîðìóâàííþ ñèíõðîííî ðîçâè-
íóòèõ ïàðîñòê³â. Ó ñåðåäíüîìó íà 4 ãîäèíè 
ïðèñêîðþâàëî â³äêðèòòÿ êðèøå÷êè ïëîäó ³ 
ïîÿâó êîëåîïòèëÿ; íà 6 ãîäèí ðàí³øå â³äáó-
âàâñÿ âèõ³ä ñ³ì’ÿäîëåé. 

Çà âíåñåííÿ íàíîõåëàòíèõ äîáðèâ ð³ñò êî-
ðåíÿ òà âèäîâæåííÿ ã³ïîêîòèëÿ íà ïåðøèõ 
ì³êðîñòàä³ÿõ ïðîðîñòàííÿ ïëîä³â áóðÿêà öó-
êðîâîãî ïðèñêîðþâàëè âäâ³÷³, çà ðàõóíîê 
÷îãî ñõîäè áóðÿê³â öóêðîâèõ ç’ÿâëÿëèñÿ íà 
4–6 ãîäèí ðàí³øå. 

Íàíîõåëàòí³ ì³êðîäîáðèâà, ñïðèÿþ÷è 
äðóæíüîìó òà ñèíõðîííîìó ïðîðîñòàííþ, 
ðîçâèòêó ïðîðîñòê³â áóðÿê³â öóêðîâèõ çà-
áåçïå÷óâàëè ð³âíîì³ðíó ïîÿâó ñõîä³â ³ ôîð-
ìóâàííÿ çàäàíî¿ ãóñòîòè ïîñ³âó áåç ïîäàëü-
øî¿ ðåäóêö³¿ ðîñëèí.
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Öåëü. Ïîèñê ïóòåé àêòèâèçàöèè ïðîðàñòàíèÿ ñåìÿí ñà-
õàðíîé ñâåêëû, ïîëó÷åíèå äðóæíûõ, ñèíõðîííûõ âñõîäîâ 
ïóòåì ïðèìåíåíèÿ êîìïîçèöèé óäîáðåíèé ñ íàíîðàçìåð-
íûìè ýëåìåíòàìè. Ìåòîäû. Âåãåòàöèîííûé è ëàáîðàòîð-
íûé. Ñåìåíà ñàõàðíîé ñâåêëû âûñåâàëè â ïîäãîòîâëåí-
íóþ ïîñóäó ñ ïî÷âîé ñ ñîáëþäåíèåì òðåáîâàíèé ìåòîäèê 
ê âåãåòàöèîííûì îïûòàì. Óäîáðåíèÿ âíîñèëè â âèäå ðàñ-
òâîðîâ ñ ðàçëè÷íûì èõ ñîîòíîøåíèåì â ñîîòâåòñòâèè ê 
øåñòè ìèêðîñòàäèÿì. Ðåçóëüòàòû. Íà 01 ìèêðîñòàäèè 
ïî øêàëå ÂÂÑÍ (÷åðåç 130 ÷àñîâ ïîñëå ïîñåâà) áûëî îò-
ìå÷åíî óâåëè÷åíèå ìàññû ïëîäîâ ñâåêëû âî âñåõ âàðè-
àíòàõ – â êîíòðîëüíîì âàðèàíòå íà 9,78%; ïðè âíåñåíèè 
íàíîóäîáðåíèé – 20,4–23,7%. Äèàìåòð ïëîäîâ ìåíÿëñÿ 
àíàëîãè÷íî èçìåíåíèÿì ìàññû: â êîíòðîëüíîì âàðèàí-
òå èçìåíåíèå äèàìåòðà ñîñòàâèëî 4,95%; â âàðèàíòàõ ñ 
âíåñåíèåì íàíîóäîáðåíèé 9,56–13,9%. Ïðè ðàçëè÷íûõ 
ñõåìàõ âíåñåíèÿ óäîáðåíèé îòìå÷àëè èçìåíåíèÿ êàê â 
ñêîðîñòè ôîðìèðîâàíèÿ îðãàíîâ ðîñòêîâ, òàê è èõ ëèíåé-
íûõ ðàçìåðîâ. Äëèíà çàðîäûøåâîãî êîðåøêà íà 05 ìèê-
ðîñòàäèè çà ðàâíîìåðíîãî âíåñåíèÿ ïîâûøåííûõ íîðì 
öèíêà è ôîñôîðà, ÷åðåç 40 ÷àñîâ ïîñëå ïîñåâà, ñîñòàâèëà 
0,540–2,671 ìì. Ïðè äðóãèõ êîìáèíàöèÿõ óäîáðåíèé ïî-
ÿâëåíèå çàðîäûøåâîãî êîðåøêà áûëî îòìå÷åíî òîëüêî 
÷åðåç 44 ÷àñà ïîñëå ïîñåâà. ×åðåç 60 ÷àñîâ ïîñëå ïîñåâà 

(07 ìèêðîñòàäèÿ øêàëû ÂÂÑÍ) îòìå÷àëñÿ ïîëíûé âûõîä 
ñåìÿäîëåé èç ãíåçäà êëóáî÷êà ïðè âíåñåíèè íàíîõåëàò-
íûõ ìèêðîóäîáðåíèé è òîëüêî íà÷àëî âûõîäà ñåìÿäîëåé â 
êîíòðîëüíîì âàðèàíòå. Çà ñ÷åò èíòåíñèâíûõ ïðîöåññîâ íà-
áóõàíèÿ è ïðîðàñòàíèÿ ïðîèñõîäèëî óñêîðåíèå ðîñòà ïåð-
âè÷íîãî êîðåøêà ñàõàðíîé ñâåêëû. Âûâîäû. Ðàâíîìåðíîå 
îáåñïå÷åíèå ñåìÿí çà ïðîðàñòàíèÿ öèíêîì è îñîáåííî 
ôîñôîðîì íà ôîíå áàçîâîãî êîìïëåêñíîãî óäîáðåíèÿ ñ 
íàíîðàçìåðíûìè ýëåìåíòàìè ñïîñîáñòâîâàëî àêòèâàöèè 
ïðîðàñòàíèÿ ñåìÿí è èíòåíñèâíîìó ôîðìèðîâàíèþ ñèí-
õðîííî ðàçâèòûõ ïîáåãîâ. Â ñðåäíåì íà 4 ÷àñà óñêîðÿëîñü 
îòêðûòèå êðûøå÷êè ïëîäà è ïîÿâëåíèå êîðíÿ; íà 6 ÷àñîâ 
ðàíüøå ïðîèñõîäèë âûõîä ñåìÿäîëåé. Ïðè âíåñåíèè íàíî-
õåëàòíèõ óäîáðåíèé ðîñò êîðíÿ è óäëèíåíèå ãèïîêîòèëÿ íà 
ïåðâûõ ìèêðîñòàäèÿõ ïðîðàñòàíèÿ ïëîäîâ ñâåêëû ñàõàð-
íîé óñêîðÿëñÿ âäâîå, çà ñ÷åò ÷åãî âñõîäû ñàõàðíîé ñâåêëû 
ïîÿâëÿëèñü íà 4–6 ÷àñîâ ðàíüøå. Íàíîõåëàòíûå ìèêðîóäî-
áðåíèÿ, ñïîñîáñòâóÿ äðóæåñêîìó è ñèíõðîííîìó ïðîðàñòà-
íèþ, ðàçâèòèþ ïðîðîñòêîâ ñàõàðíîé ñâåêëû îáåñïå÷èâàëè 
ñèíõðîííîå ïîÿâëåíèå âñõîäîâ è ôîðìèðîâàíèå çàäàííîé 
ãóñòîòû ïîñåâà áåç äàëüíåéøåé ðåäóêöèè ðàñòåíèé.

Êëþ÷åâûå ñëîâà: ìàññà è äèàìåòð ïëîäà; ðîñò è ðàç-
âèòèå ïî øêàëå ÂÂÑÍ; ïðîðàñòàíèå ñåìÿí; ëèíåéíûå ðàç-
ìåðû ïåðâè÷íûõ êîðåøêîâ; íàíîóäîáðåíèÿ.
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Purpose. Finding ways to activate the germination of 
sugar beet seeds, obtaining even and synchronous sprouts 
when applying fertilizer compositions with nanoscale ele-
ments. Methods. Vegetation and laboratory. The seeds of 
sugar beet were sown in prepared utensils with soil in ac-
cordance with the requirements of the methods for vegeta-
tion experiments. Fertilizers were introduced in the form of 
solutions with different ratios according to six microstages.     
Results. At 01 microstage on the BBCH scale (130 hours after 
sowing), an increase in the mass of beet fruits in all variants 
was observed – in the control variant by 9.78%; in the appli-
cation of nanofertilizers – 20,4–23,7%. The diameter of the 
fruit varied similarly to changes in mass: in the control vari-
ant, the diameter change was 4.95%; in variants with appli-
cation of nanofertilizers – 9.56–13.9%. Changes in the rate 
of sprout organs formation and their linear dimensions were 
noted in the various fertilization schemes. The length of the 
embryonic root at 05 microstage with uniform introduction 
of high norms of zinc and phosphorus, after 40 hours after 
sowing, was 0.540–2.671 mm. For other fertilizer combina-
tions, the appearance of the germ root was noted only 44 
hours after sowing. In 60 hours after sowing (07 microstage 
on the BBCH scale) there was a complete exit of cotyledons 
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from the socket of the cluster with the introduction of nano 
chelate microfertilizers and only the beginning of the exit 
of cotyledons in the control variant. Due to the intensive 
processes of swelling and germination, the growth of the 
primary root of the sugar beet was accelerated. Conclusions. 
Uniform provision of seeds with zinc and especially phos-
phorus on the background of basic complex fertilizer with 
nanoscale elements contributed to the activation of seed 
germination and the intense formation of synchronously de-
veloped shoots. On average, the opening of the pericarp lid 
and the appearance of the root accelerated for 4 hours; 6 
hours earlier there was an exit of cotyledons. With the intro-
duction of nano chelate fertilizers, root growth and elonga-
tion of the hypocotyl at the first microstages of sugar beet 
sprouting were accelerated twice, due to which the sugar 
beet sprouts appeared 4–6 hours earlier. Nano chelate mic-
rofertilizers, promoting even and synchronous germination, 
development of sugar beet seedlings ensured synchronous 
emergence of seedlings and formation of predetermined 
sowing density without further reduction of plants.

Keywords: growth and development according to the ÂÂÑÍ 
scale; seed germination; mass and diameter of the fruit; lin-
ear dimensions of primary roots; nanofertilizers.
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Ðîñëèííèöòâî

Âñòóï
²íòåíñèâíå âèêîðèñòàííÿ âèêîïíèõ âèä³â 

ïàëèâà ïðèçâîäèòü äî ñóòòºâîãî çàáðóäíåííÿ 
íàâêîëèøíüîãî ñåðåäîâèùà øê³äëèâèìè âè-
êèäàìè, çîêðåìà äèîêñèäîì âóãëåöþ, îêñè-
äàìè ñ³ðêè òà àçîòó é ³íøèìè øê³äëèâèìè 
ðå÷îâèíàìè, ùî âèêëèêàº âåëèêå çàíåïîêî-
ºííÿ ñâ³òîâîãî ñï³âòîâàðèñòâà, îñê³ëüêè â³äî-
ìî, ùî íàäì³ðíà ê³ëüê³ñòü òàêèõ ãàç³â â àò-
ìîñôåð³, îñîáëèâî ÑÎ

2
, º ïðè÷èíîþ ïàðíèêî-

âîãî åôåêòó ³ çì³íè êë³ìàòó íà ïëàíåò³ [1–3].
Äëÿ çàì³ùåííÿ âèêîïíèõ åíåðãîíîñ³¿â àê-

òèâíî âïðîâàäæóþòü ³ ðîçâèâàþòü âèðîùóâàí-
íÿ á³îåíåðãåòè÷íèõ êóëüòóð, çîêðåìà – âåðáè. 
Êð³ì îòðèìàííÿ åíåðãåòè÷íî¿ á³îìàñè, òàê³ 

íàñàäæåííÿ ïîçèòèâíî âïëèâàþòü íà äîâê³ë-
ëÿ âáèðàþ÷è âóãëåêèñëîòó, âèä³ëÿþ÷è êè-
ñåíü, ñïðèÿþ÷è çá³ëüøåííþ á³îðîçìà¿òòÿ 
ðîñëèí, òâàðèí, ãðèá³â òîùî [4–7]. 

Ïåðø³ êîìåðö³éí³ åíåðãåòè÷í³ ïëàíòàö³¿ 
âåðáè áóëî ñòâîðåíî ó Øâåö³¿. Òàì æå øâåä-
ñüêîþ êîìïàí³ºþ Svalöf AB ó 1987 ðîö³ áóëà 
çàïî÷àòêîâàíà ïðîãðàìà âèâåäåííÿ ñîðò³â 
âåðáè äëÿ åíåðãåòè÷íèõ ïëàíòàö³é, ÿêà çà-
ðàç ïðîäîâæóºòüñÿ ÿê ÷àñòèíà ñåëåêö³éíî¿ 
ä³ÿëüíîñò³ â êîìïàí³¿ Lantmännen [3, 8]. Ç 
2011 ðîêó âèâåäåííÿì ñîðò³â âåðáè â Øâåö³¿ 
òàêîæ çàéìàºòüñÿ êîìïàí³ÿ European Willow 
Breeding AB. Ñåëåêö³ÿ ïðîâîäèòüñÿ, â îñíî-
âíîìó, íà áàç³ ð³çíèõ ôîðì âåðáè ïðóòîïîä³á-
íî¿ (Salix viminalis L.) øâåäñüêîãî ïîõîäæåí-
íÿ, ÿê³ ñõðåùóþòü ç Salix Schwerinii E. Wolf, 
Salix triandra L., Salix aegyptiaca L., Salix 
eriocephala Michx., Salix dasyclados Wimm 
òà ³í. [9]. Ïðè öüîìó âèâåäåí³ íîâ³ ñîðòè ìî-
æóòü äàâàòè íà 60% á³ëüøå á³îìàñè, í³æ 

ÓÄÊ 630:620.952  https://doi.org/10.21498/2518-1017.15.4.2019.188661

Îñîáëèâîñò³ ðîñòó â³ò÷èçíÿíèõ ñîðò³â 
âåðáè ïðóòîïîä³áíî¿ (Salix viminalis L.) 
â åíåðãåòè÷íèõ ïëàíòàö³ÿõ 
íà òîðôîâî-áîëîòíèõ ´ðóíòàõ Êè¿âñüêîãî Ïîë³ññÿ
ß. Ä. Ôó÷èëî*, Á. Â. Çåë³íñüêèé 
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Ìåòà. Âñòàíîâèòè îñîáëèâîñò³ ðîñòó äâîõ â³ò÷èçíÿíèõ ñîðò³â âåðáè ïðóòîïîä³áíî¿ ‘Òåðíîï³ëüñüêà’ òà ‘Çáðó÷’ íà 
òîðôîâî-áîëîòíèõ ´ðóíòàõ Êè¿âñüêîãî Ïîë³ññÿ Óêðà¿íè. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè ïðîòÿãîì 2017–2019 ðð. ó 
çàïëàâ³ ð³÷êè Òåòåð³â ó ²âàíê³âñüêîìó ðàéîí³ Êè¿âñüêî¿ îáëàñò³ íà òîðôîâî-áîëîòíîìó ´ðóíò³ ç øàðîì òîðôó 30 ñì. 
Æèâö³ çàâäîâæêè 25 ñì âèñàäæóâàëè äâîìà ñïàðåíèìè ðÿäàìè ç â³äñòàííþ ì³æ íèìè 0,75 ì òà ì³æðÿääÿìè 1,50 ì. 
Ó ðÿäó æèâö³ ðîçì³ùóâàëè ÷åðåç 0,89; 0,59 ³ 0,45 ì, ùî â³äïîâ³äàëî ãóñòîò³: 10, 15 ³ 20 òèñ. æèâö³â íà 1 ãà. Ïëîùà 
îáë³êîâî¿ ä³ëÿíêè – 38 ì2, ïîâòîðí³ñòü âàð³àíò³â – 3-ðàçîâà, ðîçì³ùåííÿ ä³ëÿíîê ðåíäîì³çîâàíå. Ïðèæèâëþâàí³ñòü 
æèâö³â ³ çáåðåæåí³ñòü ðîñëèí âåðáè âñòàíîâëþâàëè ÿê âèðàæåíó ó â³äñîòêàõ ÷àñòêó ðîñëèí, ùî çáåðåãëèñÿ äî ê³ëüêîñò³ 
âèñàäæåíèõ æèâö³â; âèñîòó êóù³â âèçíà÷àëè ì³ðíîþ ðåéêîþ ç òî÷í³ñòþ äî 1 ñì, à ìàñó – çâàæóâàííÿì íà åëåêòðîííèõ 
òåðåçàõ ç òî÷í³ñòþ äî 5 ã. Îòðèìàí³ äàí³ áóëè îïðàöüîâàí³ íà ÏÊ çà äîïîìîãîþ ïàêåòà Microsoft Excel. Ðåçóëüòàòè. 
Ïðèæèâëþâàí³ñòü æèâö³â ñîðòó ‘Òåðíîï³ëüñüêà’ çà âàð³àíòàìè ãóñòîòè ï³ñëÿ ïåðøîãî ðîêó ñòàíîâèëà â³ä 48,6 äî 54,8%, à 
ñîðòó ‘Çáðó÷’ – â³ä 72,8 äî 86,6%. Ï³ñëÿ äðóãîãî ðîêó çáåðåãëîñÿ 41,8–52,2% òà 42,0–65,5% ðîñëèí â³äïîâ³äíî. Ïðîòÿãîì 
òðåòüîãî ðîêó öåé ïîêàçíèê íå çì³íèâñÿ. Ï³ñëÿ òðåòüîãî ðîêó âåãåòàö³¿ ñåðåäíÿ âèñîòà ðîñëèí ñîðòó ‘Òåðíîï³ëüñüêà’ 
ñòàíîâèëà â³ä 144,6±4,7 äî 178,7±4,9 ñì, à ñîðòó ‘Çáðó÷’ – â³ä 180,2±5,0 äî 248,6±6,8 ñì çàëåæíî â³ä ãóñòîòè ñàä³ííÿ 
æèâö³â. Ó âñ³õ âàð³àíòàõ äîñë³äó ïðèð³ñò çà âèñîòîþ ç êîæíèì ðîêîì çá³ëüøóâàâñÿ. Ìàêñèìàëüí³ ïîêàçíèêè ð³÷íîãî 
ïðèðîñòó (104,2 ñì) ìàëè ðîñëèíè ñîðòó ‘Çáðó÷’ çà ãóñòîòè 20 òèñ./ãà ó òðåò³é ð³ê âåãåòàö³¿, ó òîé ÷àñ, ÿê íà ñóãëèíêîâèõ 
³ ñóï³ùàíèõ ´ðóíòàõ ìàêñèìóì ïðèðîñòó ¿õí³õ ðîñëèí çà âèñîòîþ ïðèïàäàâ íà äðóãèé ð³ê. Çà âñ³õ âàð³àíò³â ù³ëüíîñò³ 
ðîñëèí ïëàíòàö³¿ ñîðòó ‘Çáðó÷’ ìàëè çíà÷íî âèùó ïðîäóêòèâí³ñòü ñóõî¿ á³îìàñè. Ïðè öüîìó, ó íàñàäæåííÿõ îáîõ ñîðò³â 
ïîêàçíèêè âðîæàþ á³îìàñè çðîñòàëè ç³ çá³ëüøåííÿì ê³ëüêîñò³ ðîñëèí íà 1 ãà ³ äîñÿãàëè ìàêñèìóìó (9,84 ò/ãà â ñîðòó 
‘Çáðó÷’ ³ 3,29 ò/ãà – ó ñîðòó ‘Òåðíîï³ëüñüêà’) ïðè 20 òèñ. ðîñëèí íà 1 ãà. Âèñíîâêè. ²ç äâîõ äîñë³äæóâàíèõ ñîðò³â âåðáè 
ïðóòîïîä³áíî¿ íà òîðôîâî-áîëîòíèõ ´ðóíòàõ Êè¿âñüêîãî Ïîë³ññÿ äëÿ ñòâîðåííÿ åíåðãåòè÷íèõ ïëàíòàö³é ïðèäàòí³øèì º 
ñîðò ‘Çáðó÷’, ÿêèé â³äçíà÷àâñÿ âèùîþ óêîð³íåí³ñòþ æèâö³â, ³íòåíñèâí³øèì ðîñòîì òà á³ëüøîþ ïðîäóêòèâí³ñòþ á³îìàñè 
(äî 9,84 ò/ãà).

Êëþ÷îâ³ ñëîâà: âåðáà; Salix viminalis L.; ñîðòè ‘Òåðíîï³ëüñüêà’ òà ‘Çáðó÷’; ïðèæèâëþâàí³ñòü æèâö³â; âèñîòà ðîñëèí; 
ïðèð³ñò çà âèñîòîþ; âðîæàéí³ñòü ñóõî¿ á³îìàñè.
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¿õí³ áàòüê³âñüê³ ôîðìè [10, 11]. Ñåëåêö³éí³ 
äîñë³äæåííÿ ç ìåòîþ îòðèìàííÿ íîâèõ ñîð-
ò³â òà âèâ÷åííÿ ¿õíüîãî ðîñòó ³ ïðîäóêòèâ-
íîñò³ áóëî ïðîâåäåíî òàêîæ ó Âåëèêîáðèòà-
í³¿ [12], Êàíàä³ [13, 14], ÑØÀ [15–17], àëå ç 
äåùî ³íøèìè âèäàìè âåðáè.

Çíà÷í³ îáñÿãè åíåðãåòè÷íèõ âåðáîâèõ ïëàí-
òàö³é ñòâîðåíî íà äàíèé ÷àñ ó ñóñ³äí³é Ïîëü-
ù³ [18]. Â Óêðà¿í³ âèêîðèñòàííÿ âåðáîâî¿ 
á³îìàñè ÿê åíåðãåòè÷íî¿ ñèðîâèíè òåæ íà-
áóâàº øèðîêîãî ðîçâèòêó [3]. Íà äàíèé ÷àñ 
ïëîùà åíåðãåòè÷íèõ ïëàíòàö³é âåðáè â íà-
ø³é äåðæàâ³ ñòàíîâèòü áëèçüêî 5000 ãà [3, 19]. 

Äëÿ ñòâîðåííÿ åíåðãåòè÷íèõ ïëàíòàö³é 
âàæëèâå çíà÷åííÿ ìàº âèá³ð ñîðòó âåðáè äëÿ 
êóëüòèâóâàííÿ ó òèõ ÷è ³íøèõ ´ðóíòîâî-
êë³ìàòè÷íèõ óìîâàõ. Îäíèì ³ç íàéïåðñïåê-
òèâí³øèõ âèä³â äëÿ âèðîùóâàííÿ íà åíåðãå-
òè÷íèõ ïëàíòàö³ÿõ º âåðáà ïðóòîïîä³áíà [3, 
20, 21]. Â Óêðà¿í³, ÿê ³ â ³íøèõ ºâðîïåéñüêèõ 
êðà¿íàõ, ñåëåêö³éí³ ðîáîòè ç âèâåäåííÿ íî-
âèõ ñîðò³â åíåðãåòè÷íî¿ âåðáè çíà÷íîþ ì³-
ðîþ áàçóþòüñÿ ñàìå íà ñîðòàõ ³ ôîðìàõ âåð-
áè ïðóòîïîä³áíî¿ [18, 22]. 

Ñåðåä ð³çíèõ êàòåãîð³é ìàðã³íàëüíèõ çå-
ìåëü, íà ÿêèõ ìîæëèâå âèðîùóâàííÿ âåðáî-
âî¿ åíåðãåòè÷íî¿ ñèðîâèíè, ïåðñïåêòèâíèìè 
º ïåðåçâîëîæåí³ ïëîù³ ç íåçíà÷íèì øàðîì 
òîðôó, òîìó àêòóàëüíèìè º äîñë³äæåííÿ 
âïëèâó òàêèõ ´ðóíòîâèõ óìîâ íà ð³ñò ³ ïðî-
äóêòèâí³ñòü åíåðãåòè÷íèõ ïëàíòàö³é âåðáè. 

Ìåòà äîñë³äæåíü – âñòàíîâèòè îñîáëèâîñò³ 
ðîñòó â³ò÷èçíÿíèõ ñîðò³â âåðáè ïðóòîïîä³áíî¿ 
‘Òåðíîï³ëüñüêà’ òà ‘Çáðó÷’ íà òîðôîâî-áîëîò-
íèõ ´ðóíòàõ Êè¿âñüêîãî Ïîë³ññÿ Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëèñü íà ñòâîðåíèõ íà-

âåñí³ 2017 ðîêó åêñïåðèìåíòàëüíèõ íàñà-
äæåííÿõ âåðáè, ÿê³ ðîçòàøîâàí³ â çàïëàâ³ 
ð³÷êè Òåòåð³â ó ²âàíê³âñüêîìó ðàéîí³ Êè¿â-
ñüêî¿ îáëàñò³. ¥ðóíò – òîðôîâî-áîëîòíèé ç øà-
ðîì òîðôó 30 ñì, ñëàáî êèñëèé (ðÍ 6,7) òà ç³ 
çíà÷íèì âì³ñòîì îðãàí³÷íèõ ðå÷îâèí ó âåðõ-
íüîìó øàð³. ¥ðóíòîâ³ âîäè â ðàííüîâåñíÿíèé 
ïåð³îä äîñÿãàþòü ïîâåðõí³ ´ðóíòó, à â ë³òíüî-
îñ³íí³é – îïóñêàþòüñÿ äî ãëèáèíè 85 ñì.

Äîñë³äæóâàëèñü äâà ñîðòè âåðáè ïðóòîïî-
ä³áíî¿ (Salix viminalis L.): ‘Òåðíîï³ëüñüêà’ òà 
‘Çáðó÷’. Ïåðøèé ç íèõ âèâåäåíèé ó Íàö³î-
íàëüíîìó àãðàðíîìó óí³âåðñèòåò³ Óêðà¿íè 
(íèí³ – ÍÓÁ³Ï Óêðà¿íè), à äðóãèé – â ²íñòè-
òóò³ á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áó-
ðÿê³â ÍÀÀÍ Óêðà¿íè.

Ñàäèâíèé ìàòåð³àë (äâîð³÷í³ ïàãîíè) áóëî 
çàãîòîâëåíî íà Äîñë³äíîìó ïîë³ ²ÁÊ³ÖÁ 
Óêðà¿íè â ëèñòîïàä³ 2016 ðîêó ³ çáåðåæåíî 
äî âåñíè 2017 ðîêó ïðèêîïàíèì ó ´ðóíò³.

Æèâö³ çàâäîâæêè 25  ³ çàâòîâøêè 0,7–
1,8 ñì íàð³çàëè áåçïîñåðåäíüî ïåðåä ñàä³í-
íÿì ³ âèñàäæóâàëè â îáðîáëåíèé ´ðóíò çà 
íàéïîøèðåí³øîþ â ªâðîï³ ñõåìîþ ðîçì³-
ùåííÿ ñàäèâíèõ ì³ñöü – äâîìà ñïàðåíèìè 
ðÿäàìè ç â³äñòàííþ ì³æ íèìè 0,75 òà ì³æ-
ðÿääÿìè 1,50 ì [3, 4, 10].

Äëÿ âñòàíîâëåííÿ îïòèìàëüíî¿ ãóñòîòè 
äëÿ ôîðìóâàííÿ åíåðãåòè÷íèõ ïëàíòàö³é â 
äîñë³äæóâàíèõ óìîâàõ, ó ðÿäó æèâö³ ðîç-
ì³ùóâàëè ÷åðåç 89, 59 ³ 45 ñì, ùî â³äïîâ³äàº 
ãóñòîò³ ñàä³ííÿ 10, 15 ³ 20 òèñ. øò./ãà.

Ïëîùà îáë³êîâî¿ ä³ëÿíêè – 38 ì2, ïîâòîð-
í³ñòü âàð³àíò³â – 3-ðàçîâà, ðîçì³ùåííÿ ä³-
ëÿíîê ðåíäîì³çîâàíå. Íà êîæí³é ïîâòîðíîñò³ 
äîñë³äæóâàëè: ïî 37 ðîñëèí çà ãóñòîòè 10 òèñ. 
øò./ãà, ïî 56 ðîñëèí çà ãóñòîòè 15 òèñ. øò./ãà 
òà ïî 74 ðîñëèíè – çà ãóñòîòè 20 òèñ. øò./ãà.

Ï³ñëÿ ñàä³ííÿ æèâö³â ó ì³æðÿääÿõ ïëàíòà-
ö³é ùîð³÷íî ïðîâîäèëè äâîðàçîâèé ìåõàí³çî-
âàíèé äîãëÿä çà ́ ðóíòîì ì³æðÿäü ³ äâîðàçîâå 
ïðîñàïóâàííÿ ç âèäàëåííÿì áóð’ÿí³â ó ðÿäàõ.

Ïîãîäí³ óìîâè Êè¿âñüêîãî Ïîë³ññÿ â ðîêè 
ïðîâåäåííÿ äîñë³äæåíü (2017–2019 ðð.), çã³äíî 
ç äàíèìè ñàéòó https://rp5.ua, áóëè áëèçüêèìè 
ì³æ ñîáîþ ³ â ö³ëîìó çà òåìïåðàòóðíèì ðåæè-
ìîì ñóòòºâî òåïë³øèìè çà ñåðåäí³ áàãàòîð³÷í³ 
ïîêàçíèêè. Ñåðåäíÿ ð³÷íà òåìïåðàòóðà ïîâ³-
òðÿ ó 2017 ³ 2018 ðð. ñòàíîâèëà 9,5 °Ñ, òîä³ ÿê 
çà ñåðåäí³ìè áàãàòîð³÷íèìè äàíèìè – 7,7 °Ñ.

Çà òåìïåðàòóðíèì ðåæèìîì ó ðîçð³ç³ îêðå-
ìèõ ì³ñÿö³â äî ñåðåäí³õ áàãàòîð³÷íèõ äàíèõ 
íàéáëèæ÷èé 2018 ð³ê, ÿêèé õàðàêòåðèçóâàâñÿ 
ì³íóñîâèìè òåìïåðàòóðàìè ïîâ³òðÿ ïðîòÿãîì 
çèìè ³ ïåðøîãî ì³ñÿöÿ âåñíè ³ òåïë³øèìè îñ-
òàíí³ìè ì³ñÿöÿìè âåãåòàö³éíîãî ïåð³îäó.

Çà ê³ëüê³ñòþ îïàä³â ïîãîäí³ óìîâè 2017 
ðîêó áóëè áëèçüêèìè äî ñåðåäí³õ áàãàòîð³÷-
íèõ äàíèõ (654 ìì), à íàñòóïíîãî – äåùî ñó-
õ³øèìè (595 ìì). Ïðè öüîìó, çà âåãåòàö³é-
íèé ïåð³îä (ç êâ³òíÿ ïî âåðåñåíü) çà ö³ ðîêè 
âèïàëî ïðèáëèçíî îäíàêîâî îïàä³â – â³äïî-
â³äíî 304 òà 322 ìì, ùî òðîõè ìåíøå ñåðåä-
í³õ áàãàòîð³÷íèõ äàíèõ (379 ìì). Íå çíà÷íî 
â³äð³çíÿëèñÿ â³ä ïîïåðåäí³õ ðîê³â ïîãîäí³ 
óìîâè 2019 ðîêó. Çà âåãåòàö³éíèé ïåð³îä âè-
ïàëî 336 ìì îïàä³â.

Îòæå, ïîãîäí³ óìîâè â ðîêè ïðîâåäåííÿ 
äîñë³äæåíü çàãàëîì áóëè ñïðèÿòëèâèìè äëÿ 
âèðîùóâàííÿ åíåðãåòè÷íèõ ïëàíòàö³é âåð-
áè. Îäíàê, ó ðåã³îí³ äîñë³äæåíü ìîæëèâ³ òà-
ê³ íåãàòèâí³ ÿâèùà, ÿê ï³çíüî-âåñíÿí³ ïðè-
ìîðîçêè, îäèí ç ÿêèõ ïðèïàâ íà òðàâåíü 
2017 ðîêó, êîëè ðîçïî÷àëîñÿ ³íòåíñèâíå â³ä-
ðîñòàííÿ ïàãîí³â ç æèâö³â, ùî â ïîäàëüøî-
ìó íåãàòèâíî ïîçíà÷èëîñü íà ïîêàçíèêàõ 
ïðèæèâëþâàíîñò³ æèâö³â ³ âèñîòè îäíîð³÷-
íèõ ðîñëèí.
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Äîñë³äæóâàí³ ïîêàçíèêè (óêîð³íåí³ñòü æèâ-
ö³â, çáåðåæåí³ñòü âèæèâàííÿ ðîñëèí íà äðó-
ãèé ³ òðåò³é ð³ê âåãåòàö³¿, âèñîòà ³ ìàñà ðîñ-
ëèí) âñòàíîâëþâàëè â³äïîâ³äíî äî çàãàëüíî-
ïðèéíÿòèõ ó ðîñëèííèöòâ³ ìåòîäèê. Çîêðåìà, 
óêîð³íåí³ñòü æèâö³â òà âèæèâàííÿ ðîñëèí âè-
çíà÷àëè ÿê âèðàæåíå ó â³äñîòêàõ â³äíîøåííÿ 
ðîñëèí, ùî çáåðåãëèñÿ äî çàãàëüíî¿ ê³ëüêîñò³ 
âèñàäæåíèõ æèâö³â. Âèñîòà êóù³â âñòàíîâëþ-
âàëàñÿ çà äîïîìîãîþ ì³ðíî¿ ðåéêè ç òî÷í³ñòþ 
äî 1 ñì, à ñåðåäíÿ ìàñà ðîñëèí – çâàæóâàííÿì 
íà òåðåçàõ ç òî÷í³ñòþ äî 5 ã ñâ³æîçð³çàíî¿ á³î-
ìàñè äåñÿòè ñåðåäí³õ çà ðîçì³ðàìè ðîñëèí íà 
êîæíîìó âàð³àíò³ äîñë³äó. Âì³ñò ñóõî¿ ðå÷îâè-
íè âèçíà÷àâñÿ ó ëàáîðàòîðíèõ óìîâàõ âèñóøó-
âàííÿì ïîäð³áíåíîãî çðàçêà ñèðî¿ á³îìàñè â 
ñóøèëüí³é øàô³ çà òåìïåðàòóðè 105 °Ñ. Îòðè-
ìàí³ ðåçóëüòàòè îïðàöüîâóâàëè ìåòîäàìè ìà-
òåìàòè÷íî¿ ñòàòèñòèêè [23] ç âèêîðèñòàííÿì 
ïàêåòà Microsoft Excel.

Ðåçóëüòàòè äîñë³äæåíü
Àíàë³ç îòðèìàíèõ äàíèõ ùîäî ñîðòîâèõ 

îñîáëèâîñòåé ³ âïëèâó ãóñòîòè ñàä³ííÿ æèâ-
ö³â âåðáè íà ¿õíþ ïðèæèâëþâàí³ñòü òà ³í-
òåíñèâí³ñòü ðîñòó ïàãîí³â ïîêàçàâ, ùî ïðè-
æèâëþâàí³ñòü æèâö³â çàëåæèòü â³ä ñîðòó 
âåðáè (òàáë. 1). 

Òàáëèöÿ. 1
Ïðèæèâëþâàí³ñòü æèâö³â âåðáè 

çàëåæíî â³ä ñîðòîâèõ îñîáëèâîñòåé òà ãóñòîòè 
ñàä³ííÿ, % (2017–2019 ðð.)

Ãóñòîòà ñàä³ííÿ,
òèñ. øò./ãà

Ñîðòè âåðáè
‘Òåðíîï³ëüñüêà’ ‘Çáðó÷’

2017 ð.
10 54,5 86,6
15 48,6 72,8
20 54,8 73,3

2018 ð.
10 52,2 65,5 
15 41,8 48,2
20 45,5 42,0

2019 ð.
10 51,7 63,4
15 41,8 46,6
20 43,1 42,0

Òàê ó ñîðòó ‘Òåðíîï³ëüñüêà’ ïðèæèâëþâà-
í³ñòü æèâö³â çì³íþºòüñÿ â³ä 48,6 äî 54,8%, 
çàëåæíî â³ä ãóñòîòè, à â ñîðòó ‘Çáðó÷’ – â³ä 
72,8 äî 86,6%. Ïðîòÿãîì äðóãîãî âåãåòàö³é-
íîãî ñåçîíó â³äáóëîñÿ ÷àñòêîâå â³äìèðàííÿ 
ðîñëèí, îñîáëèâî â ãóñò³øèõ âàð³àíòàõ, ùî 
ïðèçâåëî äî çìåíøåííÿ ïîêàçíèê³â ïðèæèâ-
ëþâàíîñò³ ðîñëèí ñîðòó ‘Òåðíîï³ëüñüêà’ äî 
41,8–52,2%, à ñîðòó ‘Çáðó÷’ – äî 42,0–65,5%. 
Ïðîòÿãîì òðåòüîãî ðîêó âåãåòàö³¿ ïîêàçíèêè 
ïðèæèâëþâàíîñò³ ïðàêòè÷íî íå çì³íèëèñÿ, 

ùî ìîæíà ïîÿñíèòè çá³ëüøåííÿì âèñîòè 
ðîñëèí, çàâäÿêè ÷îìó âîíè íå ñòðàæäàëè â³ä 
íåãàòèâíîãî âïëèâó íåáàæàíî¿ ðîñëèííîñò³. 
Ç íàâåäåíèõ ó òàáëèö³ 1 äàíèõ âèäíî, ùî â 
á³ëüøîñò³ âàð³àíò³â ïðèæèâëþâàí³ñòü æèâ-
ö³â çðîñòàëà ç³ çìåíøåííÿì ïî÷àòêîâî¿ ãóñ-
òîòè ¿õíüîãî ñàä³ííÿ. Îñîáëèâî ÷³òêî öå ïðî-
ÿâëÿëîñü ó íàñàäæåííÿõ ñîðòó ‘Çáðó÷’.

Áóëî âñòàíîâëåíî, ùî â ïåðøèé ð³ê ãóñòî-
òà ñàä³ííÿ íå âïëèâàëà íà âèñîòó ïàãîí³â, 
ùî âèðîñëè ç æèâö³â (òàáë. 2). 

Òàáëèöÿ 2
Ñåðåäíÿ âèñîòà ðîñëèí âåðáè (ñì) 

çàëåæíî â³ä ñîðòîâèõ îñîáëèâîñòåé ³ ãóñòîòè ñàä³ííÿ 
(2017–2019 ðð.)

Ãóñòîòà ñàä³ííÿ,
òèñ. øò./ãà

Ñîðòè âåðáè
‘Òåðíîï³ëüñüêà’ ‘Çáðó÷’

2017 ð.
10 42,6±2,20 44,6±1,51
15 33,0±1,96 45,4±1,44
20 45,5±1,66 49,8±1,53

2018 ð.
10 95,2±4,69 107,3±3,78 
15 78,4±3,55 131,7±4,22
20 93,8±2,95 144,4±4,77

2019 ð.
10 178,7±4,94 180,2±5,03
15 144,6±4,69 225,8±5,54
20 167,0±3,77 248,6±6,79

ßê ³ ó âèïàäêó ç ïðèæèâëþâàí³ñòþ æèâ-
ö³â, äîâæèíà ïàãîí³â, ùî ç íèõ âèðîñëè, 
íàéìåíøîþ âèÿâèëàñÿ ó ðîñëèí ñîðòó ‘Òåð-
íîï³ëüñüêà’ (33,0±1,96 ñì). Íà ³íøèõ äâîõ 
âàð³àíòàõ öüîãî ñîðòó äîâæèíà ñòàíîâèëà 
42,6±2,20 òà 45,5±1,66 ñì. Îäíîð³÷í³ ðîñëè-
íè ñîðòó ‘Çáðó÷’ çá³ëüøóâàëè ñâîþ âèñîòó ç³ 
çá³ëüøåííÿì ãóñòîòè ñàä³ííÿ: çà ãóñòîòè 
10 òèñ. øò./ãà ¿õíÿ âèñîòà ñòàíîâèëà 
44,6±1,51 ñì, çà 15 òèñ. øò./ãà – 45,4±1,44 ñì, 
à çà 20 òèñ. øò./ãà – 49,8±1,53 ñì. 

Ïðîòÿãîì äðóãîãî ðîêó âèðîùóâàííÿ ð³çíè-
öÿ ì³æ äîñë³äæóâàíèìè ñîðòàìè çà âèñîòîþ 
çíà÷íî çðîñëà. Ïðè öüîìó, ó ïëàíòàö³ÿõ ñîðòó 
‘Òåðíîï³ëüñüêà’ íå ïðîñòåæóâàëîñÿ çàëåæíîñò³ 
ì³æ ãóñòîòîþ ñàä³ííÿ ³ âèñîòîþ, ó òîé ÷àñ, ÿê 
ó ñîðòó ‘Çáðó÷’ âèñîòà ïðÿìî çàëåæàëà â³ä 
çá³ëüøåííÿ ãóñòîòè ñàä³ííÿ ðîñëèí. 

Ï³ñëÿ çàê³í÷åííÿ òðåòüîãî ðîêó âåãåòàö³¿ 
ç’ÿñóâàëîñÿ, ùî ð³çíèöÿ çà âèñîòîþ ì³æ ñîð-
òàìè çðîñëà (çà âèíÿòêîì âàð³àíòó ç ãóñòî-
òîþ 10 òèñ. øò./ãà), à çàëåæí³ñòü âèñîòè ðîñ-
ëèí ñîðòó ‘Çáðó÷’ â³ä ãóñòîòè ñàä³ííÿ ñòàëà 
ñóòòºâ³øîþ. Âñòàíîâëåíî, ùî íåçàëåæíî â³ä 
ñîðòó ³ âàð³àíòó ãóñòîòè â ïåðø³ òðè ðîêè 
ïðèð³ñò çà âèñîòîþ ùîð³÷íî çá³ëüøóâàâñÿ, 
ïîð³âíÿíî ç ïîïåðåäí³ì ðîêîì. Ìàêñèìàëüí³ 
ïîêàçíèêè ïðèðîñòó ìàëè ðîñëèíè ñîðòó 
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‘Çáðó÷’ çà ãóñòîòè 20 òèñ. øò./ãà ó òðåò³é ð³ê 
âåãåòàö³¿ – 104,2 ñì.

Äîñë³äæóâàí³ ñîðòè â³äð³çíÿëèñü ì³æ ñî-
áîþ çà ÷àñòêîþ ïðèðîñòó çà âèñîòîþ â îêðå-
ì³ ðîêè. Òàê, çà ïåðøèé ð³ê ñåðåäí³é ïðèð³ñò 
ðîñëèí ñîðòó ‘Òåðíîï³ëüñüêà’ ñòàíîâèâ, çà-
ëåæíî â³ä ãóñòîòè ñàä³ííÿ, â³ä 22,8 äî 27,3% 
â³ä ñåðåäíüî¿ âèñîòè òðèð³÷íèõ ðîñëèí, òîä³ 
ÿê ó ñîðòó ‘Çáðó÷’ öåé ïîêàçíèê çì³íþâàâñÿ 
â³ä 20,0 äî 24,7%. Ïðîòÿãîì äðóãîãî ðîêó 
÷àñòêà ïðèðîñòó áóëà á³ëüøîþ ó ñîðòó ‘Çáðó÷’ 
(â³ä 34,8 äî 38,2%) ïðîòè 28,9–31,4% ó ñîðòó 
‘Òåðíîï³ëüñüêà’. Çà òðåò³é ïåð³îä âåãåòàö³¿ ïå-
ðåâàãà çà öèì ïîêàçíèêîì çíîâó ïåðåéøëà 
äî ñîðòó ‘Òåðíîï³ëüñüêà’ (43,8–46,7%), ó òîé 
÷àñ, ÿê ó ñîðòó ‘Çáðó÷’ âîíà ñòàíîâèëà â³ä 
40,5 äî 41,9%. Íàâåäåí³ äàí³ âêàçóþòü íà 
â³äì³ííîñò³ â ðèòìàõ ðîñòó äîñë³äæóâàíèõ 
ñîðò³â âåðáè ïðóòîïîä³áíî¿ òà íà çíà÷íå 
çá³ëüøåííÿ òåìï³â ðîñòó, à îòæå – ³ òåìï³â 
íàêîïè÷åííÿ á³îìàñè íàñàäæåííÿìè îáîõ 
ñîðò³â ïðîòÿãîì òðåòüîãî ðîêó âèðîùóâàííÿ. 
Îñòàííº âêàçóº íà òå, ùî çáèðàòè óðîæàé íà 
òàêèõ ïëàíòàö³ÿõ ó òðèð³÷íîìó â³ö³ íå äî-
ö³ëüíî, îñê³ëüêè îïòèìàëüíèé â³ê äëÿ çà-
ãîò³âë³ á³îìàñè íàñòàº ó íàñòóïíèé ð³ê ï³ñëÿ 
äîñÿãíåííÿ íàñàäæåííÿìè ìàêñèìàëüíèõ 
òåìï³â ïðèðîñòó [3, 13, 15]. Íàïðèêëàä, íà 
ñóãëèíêîâèõ ³ ñóï³ùàíèõ ´ðóíòàõ ÿê äîñë³-
äæóâàí³, òàê é ³íø³ ñîðòè âåðáè, ìàëè ìàê-
ñèìàëüí³ ïîêàçíèêè ïðèðîñòó çà âèñîòîþ 
ïðîòÿãîì äðóãîãî ðîêó, à ïðîòÿãîì òðåòüîãî 
¿õí³é ð³ñò ñóòòºâî óïîâ³ëüíþâàâñÿ ³ òîìó çà-
ãîò³âëþ á³îìàñè â íèõ ïðîâîäèëè, ÿê ïðàâè-
ëî, ï³ñëÿ òðåòüîãî ðîêó âèðîùóâàííÿ [19]. Ó 
çâ’ÿçêó ç öèì, ó äîñë³äæóâàíèõ óìîâàõ îïòè-
ìàëüíèé â³ê ïåðøî¿ çàãîò³âë³ âåðáîâî¿ á³î-
ìàñè ïîâèíåí áóòè á³ëüøèì í³æ òðè ðîêè 
(îð³ºíòîâíî 4–5 ðîê³â).

Îòæå, îòðèìàí³ äàí³ âêàçóþòü íà òå, ùî íà 
òîðôîâî-áîëîòíèõ ´ðóíòàõ ³ç äâîõ äîñë³äæó-
âàíèõ ñîðò³â âåðáè ïðóòîïîä³áíî¿ äëÿ âèðî-
ùóâàííÿ åíåðãåòè÷íî¿ á³îìàñè äîö³ëüíî âè-
êîðèñòîâóâàòè ñîðò ‘Çáðó÷’. Â³í â³äçíà÷èâñÿ 
â³ä ñîðòó ‘Òåðíîï³ëüñüêà’ âèùèìè ïîêàçíè-
êàìè ïðèæèâëþâàíîñò³ æèâö³â òà ñåðåäíüî¿ 
âèñîòè, ùî òàêîæ ïîçèòèâíî ïîçíà÷èëîñü íà 
ïðîäóêòèâíîñò³ á³îìàñè (òàáë. 3).

Òàáëèöÿ. 3
Óðîæàéí³ñòü âåðáè ïðóòîïîä³áíî¿ òðèð³÷íèõ 

åíåðãåòè÷íèõ ïëàíòàö³é (ò/ãà) çàëåæíî â³ä ñîðòîâèõ 
îñîáëèâîñòåé òà ãóñòîòè ñàä³ííÿ

Ãóñòîòà ñàä³ííÿ,
òèñ. øò./ãà

Ñîðòè âåðáè 
‘Òåðíîï³ëüñüêà’ ‘Çáðó÷’

10 1,74 2,39
15 1,47 4,55
20 3,29 9,84

Çà âñ³õ âàð³àíò³â ù³ëüíîñò³ ðîñëèí ïëàí-
òàö³¿ ñîðòó ‘Çáðó÷’ ìàëè çíà÷íî âèùó ïðî-
äóêòèâí³ñòü. Ïðè öüîìó, ó íàñàäæåííÿõ 
îáîõ ñîðò³â ïîêàçíèêè âðîæàþ á³îìàñè 
çðîñòàëè ç³ çá³ëüøåííÿì ê³ëüêîñò³ ðîñëèí 
íà 1 ãà ³ äîñÿãàëè ìàêñèìóìó (9,84 ò/ãà – ó 
ñîðòó ‘Çáðó÷’ ³ 3,29 ò/ãà – ó ñîðòó ‘Òåðíî-
ï³ëüñüêà’) çà ãóñòîòè ñàä³ííÿ 20 òèñ. ðîñëèí 
íà 1 ãà.

Çàãàëîì îòðèìàí³ â äîñë³äæóâàíèõ óìî-
âàõ ïîêàçíèêè ïðîäóêòèâíîñò³ á³îìàñè º íå-
âèñîêèìè, ïîð³âíÿíî ç âèðîùóâàííÿì íà 
ñóãëèíêîâèõ ³ ñóï³ùàíèõ ´ðóíòàõ çà ìåæà-
ìè çàïëàâè [9, 11, 14], ùî âêàçóº íà íåîáõ³ä-
í³ñòü óäîñêîíàëåííÿ òåõíîëîã³¿ âèðîùóâàí-
íÿ, îñîáëèâî â íàïðÿìêó äîáîðó ïðîäóêòèâ-
í³øèõ ñîðò³â, ï³äâèùåííÿ åôåêòèâíîñò³ 
êîíòðîëþ çàáóð’ÿíåíîñò³ òà îïòèì³çàö³¿ ïåð³-
îäè÷íîñò³ çàãîò³âë³ á³îìàñè.

Âèñíîâêè
Îòæå, äîñë³äæóâàí³ ñîðòè âåðáè ïðóòîïî-

ä³áíî¿ ‘Òåðíîï³ëüñüêà’ ³ ‘Çáðó÷’ â³äð³çíÿëèñÿ 
ì³æ ñîáîþ çà îñîáëèâîñòÿìè ðîñòó ³ ïðîäóê-
òèâí³ñòþ. ²ç äâîõ äîñë³äæóâàíèõ ñîðò³â äëÿ 
ñòâîðåííÿ åíåðãåòè÷íèõ ïëàíòàö³é âåðáè íà 
òîðôîâî-áîëîòíèõ ´ðóíòàõ äîö³ëüíî âèðîùó-
âàòè ñîðò ‘Çáðó÷’. Â³í âèð³çíÿâñÿ âèùèìè 
ïîêàçíèêàìè ïðèæèâëþâàíîñò³ æèâö³â, ñå-
ðåäíüî¿ âèñîòè òà ïðîäóêòèâíîñò³ á³îìàñè 
(äî 9,84 ò/ãà).

Äëÿ ï³äâèùåííÿ ïðîäóêòèâíîñò³ åíåðãå-
òè÷íèõ ïëàíòàö³é â äîñë³äæóâàíèõ óìîâàõ 
íåîáõ³äíî ïðèä³ëÿòè íàëåæíó óâàãó áîðîòü-
á³ ç íåáàæàíîþ ðîñëèíí³ñòþ, çàñòîñîâóâàòè 
ãóñòó ñõåìó ñàä³ííÿ æèâö³â (20 òèñ. øò./ãà) 
³ 4–5-ð³÷íèé öèêë çàãîò³âë³ á³îìàñè.
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Öåëü. Óñòàíîâèòü îñîáåííîñòè ðîñòà äâóõ îòå÷åñòâåí-
íûõ ñîðòîâ èâû ïðóòüåâèäíîé ‘Òåðíîï³ëüñüêà’ è ‘Çáðó÷’ 
íà òîðôÿíî-áîëîòíûõ ïî÷âàõ Êèåâñêîãî Ïîëåñüÿ Óêðàè-
íû. Ìåòîäû. Èññëåäîâàíèÿ ïðîâîäèëèñü íà ïðîòÿæåíèè 
2017–2019 ãã. â ïîéìå ðåêè Òåòåðåâ â Èâàíêîâñêîì ðàéî-
íå Êèåâñêîé îáëàñòè íà òîðôÿíî-áîëîòíîé ïî÷âå ñî ñëî-
åì òîðôà 30 ñì. ×åðåíêè äëèíîé 25 ñì âûñàæèâàëè äâóìÿ 
ñïàðåííûìè ðÿäàìè ñ ðàññòîÿíèåì ìåæäó íèìè 0,75 ì è 
ìåæäóðÿäüÿìè 1,50 ì. Â ðÿäó ÷åðåíêè ðàñïîëàãàëè ÷å-
ðåç 0,89; 0,59 è 0,45 ì, ÷òî ñîîòâåòñòâîâàëî ãóñòîòå: 10, 
15 è 20 òûñ. ÷åðåíêîâ íà 1 ãà. Ïëîùàäü ó÷åòíîãî ó÷àñòêà 

– 38 ì2, ïîâòîðíîñòü âàðèàíòîâ – 3-êðàòíàÿ, ðàçìåùåíèå 
ó÷àñòêîâ ðåíäîìèçèðîâàííîå. Ïðèæèâàåìîñòü ÷åðåíêîâ 
è ñîõðàííîñòü ðàñòåíèé èâû óñòàíàâëèâàëè êàê âûðàæåí-
íóþ â ïðîöåíòàõ äîëþ ñîõðàíèâøèõñÿ ðàñòåíèé ê êîëè-
÷åñòâó âûñàæåííûõ ÷åðåíêîâ; âûñîòó êóñòîâ îïðåäåëÿëè 
ìåðíîé ðåéêîé ñ òî÷íîñòüþ äî 1 ñì, à ìàññó – âçâåøèâà-
íèåì íà ýëåêòðîííûõ âåñàõ ñ òî÷íîñòüþ äî 5 ã. Ïîëó÷åí-
íûå äàííûå áûëè îáðàáîòàíû íà ÏÊ ñ ïîìîùüþ ïàêåòà 
Microsoft Excel. Ðåçóëüòàòû. Ïðèæèâàåìîñòü ÷åðåíêîâ 
ñîðòà ‘Òåðíîï³ëüñüêà’ ïî âàðèàíòàì ãóñòîòû ïîñëå ïåðâîãî 
ãîäà ñîñòàâèëà îò 48,6 äî 54,8%, à ó ñîðòà ‘Çáðó÷’ – îò 72,8 äî 
86,6%. Ïîñëå âòîðîãî ãîäà – ñîõðàíèëîñü äî 41,8–52,2% 
è 42,0–65,5% ñîîòâåòñòâåííî. Íà ïðîòÿæåíèè òðåòüåãî 
ãîäà ýòîò ïîêàçàòåëü ïðàêòè÷åñêè íå èçìåíèëñÿ. Ïîñëå 
òðåòüåãî ãîäà âåãåòàöèè ñðåäíÿÿ âûñîòà ðàñòåíèé ñîðòà 

‘Òåðíîï³ëüñüêà’ ñîñòàâèëà îò 144,6±4,69 äî 178,7±4,94 ñì, 
à ñîðòà ‘Çáðó÷’ – îò 180,2±5,03 äî 248,6±6,79 ñì â çàâè-
ñèìîñòè îò ãóñòîòû ïîñàäêè ÷åðåíêîâ. Âî âñåõ âàðèàíòàõ 
îïûòà ïðèðîñò ïî âûñîòå ñ êàæäûìè ãîäîì óâåëè÷èâàëñÿ. 
Ìàêñèìàëüíûå ïîêàçàòåëè ãîäîâîãî ïðèðîñòà (104,2 ñì) 
áûëè ó ðàñòåíèé ñîðòà ‘Çáðó÷’ ïðè ãóñòîòå 20 òûñ. øò./ãà 
â òðåòèé ãîä âåãåòàöèè, â òî âðåìÿ, êàê íà ñóãëèíèñòûõ 
è ñóïåñ÷àíûõ ïî÷âàõ ìàêñèìóì ïðèðîñòà èõ ðàñòåíèé 
ïî âûñîòå ïðèõîäèëñÿ íà âòîðîé ãîä. Ïðè âñåõ âàðèàí-
òàõ ïëîòíîñòè ñòîÿíèÿ ðàñòåíèé ïëàíòàöèè ñîðòà ‘Çáðó÷’ 
èìåëè çíà÷èòåëüíî áîëåå âûñîêóþ ïðîäóêòèâíîñòü ñóõîé 
áèîìàññû. Ïðè ýòîì, â íàñàæäåíèÿõ îáîèõ ñîðòîâ ïîêàçà-
òåëè óðîæàÿ áèîìàññû âîçðàñòàëè ñ óâåëè÷åíèåì êîëè-
÷åñòâà ðàñòåíèé íà 1 ãà è äîñòèãàëè ìàêñèìóìà (9,84 ò/ãà 
ó ñîðòà ‘Çáðó÷’ è 3,29 ò/ãà – ó ñîðòà ‘Òåðíîï³ëüñüêà’) ïðè 
20 òûñ. ðàñòåíèé íà 1 ãà. Âûâîäû. Èç äâóõ èññëåäóåìûõ ñîð-
òîâ èâû ïðóòüåâèäíîé íà òîðôÿíî-áîëîòíûõ ïî÷âàõ Êè-
åâñêîãî Ïîëåñüÿ äëÿ ñîçäàíèÿ ýíåðãåòè÷åñêèõ ïëàíòàöèé 
áîëåå ïðèãîäíûì ÿâëÿåòñÿ ñîðò ‘Çáðó÷’, êîòîðûé îòëè÷à-
åòñÿ áîëåå âûñîêîé ïðèæèâàåìîñòüþ ÷åðåíêîâ, áîëåå èí-
òåíñèâíûì ðîñòîì è áîëüøåé ïðîäóêòèâíîñòüþ áèîìàññû 
(äî 9,84 ò/ãà).

Êëþ÷åâûå ñëîâà: èâà; Salix viminalis L.; ñîðòà ‘Òåðíî-
ï³ëüñüêà’ è ‘Çáðó÷’; ïðèæèâàåìîñòü ÷åðåíêîâ; âûñîòà 
ðàñòåíèé; ïðèðîñò ïî âûñîòå; óðîæàéíîñòü ñóõîé áèî-
ìàññû.
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Purpose. To define the peculiarities of the growth of 
two domestic varieties of the Salix viminalis L.: ‘Ternopilska’ 
and ‘Zbruch’ on the peat bog soils of Kyiv Polissia of Ukraine.  
Methods. Studies were conducted during 2017–2019 in the 
floodplain of the Teterev River in the Ivankivsky district of 
the Kyiv region on peat bog soil with a peat layer of 30 cm. 
Cuttings 25 cm long were planted in twin rows with a row 
distance of 0.75 m between twins and 1.50 m between twin 
rows. In a row cuttings were placed every 0.89; 0.59 and 
0.45 m, which corresponds to densities of 10, 15 and 20 
thousand cuttings per 1 ha. The area of the accounting site 

was 38 m2 with 3 times repetition of options; the placement 
of the sites is randomized. The survival rate of cuttings and 
the safety of willow plants was expressed as a percentage of 
the preserved plants to the number of planted cuttings; the 
height of the bushes was determined by a measured bar to 
within 1 cm, and the mass was determined by weighing on 
an electronic balance to within 5 g. The obtained data were 
processed on a computer using the Microsoft Excel packa-
ge. Results. It was found that the survival rate of cuttings 
of ‘Ternopilska’ variety according to the density options was 
from 48.6 to 54.8% after the first year, and for ‘Zbruch’ vari-
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ety from 72.8 to 86.6%. After the second year it decreased 
to 41.8–52.2% and 42.0–65.5%, and remained unchanged 
in the third year. After the end of the third year of vegeta-
tion, the average heights of ‘Ternopilska’ variety was from 
144.6±4.69 to 178.7±4.94 cm and for ‘Zbruch’ variety – from 
180.2±5.03 to 248.6±6.79 cm depending on planting den-
sity. In all variants of the experiment, height increment 
increased each year. The maximum growth rates in height 
(104.2 cm) were in plants of ‘Zbruch’ variety with a density 
of 20 thousand units/ha in the third year of vegetation, 
while being planted on loamy and sandy soils, the maximum 
growth of its plants in height was in the second year. In 
all variants of plant density, plantations of ‘Zbruch’ variety 

had a much higher dry mass productivity. At the same time, 
in the plantations of both varieties, the biomass yields in-
creased with an increase in the number of plants per 1 ha 
and reached a maximum (9.84 t/ha in ‘Zbruch’ variety and 
3.29 t/ha – in ‘Ternopilska’ variety) at 20 thousand plants 
per 1 ha. Conclusions. Of the two varieties of Salix viminalis 
studied on peat bog soils of Kyiv Polissya, ‘Zbruch’ variety is 
more suitable for creating energy plantations, which is cha-
racterized by a higher survival rate of cuttings, more intensive 
growth and higher biomass productivity (up to 9.84 t/ha).

Keywords: willow; Salix viminalis L.; variety ‘Ternopilska’; 
variety ‘Zbruch’; cuttings survival; plant height; height in-
crease; dry biomass productivity.
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Âñòóï
Âèðîáíèöòâî ÿê³ñíèõ ïðîäóêò³â õàð÷ó-

âàííÿ º îäíèì ³ç îñíîâíèõ çàâäàíü ðîñëèí-
íèöòâà [1]. Îòðèìàííÿ áåçïå÷íî¿ ïðîäóêö³¿ 
ðèñ³âíèöòâà çíà÷íîþ ì³ðîþ çàëåæèòü â³ä 
á³îëîã³÷íèõ îñîáëèâîñòåé ñîðò³â ³ òåõíîëîã³é 
¿õíüîãî âèðîùóâàííÿ, ó òîìó ÷èñë³ é ñïî-
ñîá³â çðîøåííÿ ïîñ³â³â. Äî 75% âîäè, ÿêà 
âèêîðèñòîâóºòüñÿ ó ñ³ëüñüêîìó ãîñïîäàðñòâ³, 
ïðèõîäèòüñÿ íà çðîøåííÿ ðèñîâèõ ïîë³â [2]. 

Äåô³öèò ïð³ñíî¿ âîäè ó ñâ³ò³ îáìåæóº ïðî-
äóêòèâí³ñòü ñ³ëüñüêîãî ãîñïîäàðñòâà. Îäíèì 
³ç íàïðÿìê³â âèð³øåííÿ ïðîáëåìè îòðèìàííÿ 
åêîëîã³÷íî áåçïå÷íî¿ ïðîäóêö³¿ ðèñ³âíèöòâà º 

ÓÄÊ 663.18.03:549.241  https://doi.org/10.21498/2518-1017.15.4.2019.188718

Âì³ñò íåîðãàí³÷íèõ åëåìåíò³â ó çåðí³ ðèñó 
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Ìåòà. Äîñë³äèòè âì³ñò âàæêèõ ìåòàë³â ó çåðí³ ð³çíèõ ñîðò³â ðèñó çà ð³çíèõ óìîâ ïîëèâó. Îö³íèòè âì³ñò îñíîâíèõ 
ì³êðîåëåìåíò³â – êîìïîíåíò³â ðåäîêñ-ñèñòåì ðîñëèí ó çåðí³ ðèñó äëÿ á³îôîðòèô³êàö³¿ òà ³íã³áóâàííÿ íàêîïè÷åííÿ âàæêèõ 
ìåòàë³â. Ìåòîäè. Ðîñëèíè ñîðò³â ðèñó ‘Êîíñóë’ ³ ‘Â³êîíò’ âèðîùóâàëè íà äîñë³äíèõ ïîëÿõ ²íñòèòóòó ðèñó ÍÀÀÍ Óêðà¿íè 
çà ïîëèâó çàòîïëåííÿì ÷è êðàïëèííèì çðîøåííÿì. Çðàçêè çåðíà äî åëåìåíòíîãî àíàë³çó ñïàëþâàëè â àçîòí³é êèñëîò³ íà 
ñèñòåì³ ì³êðîõâèëüîâî¿ ï³äãîòîâêè ïðîá Milestone Start D. Âèçíà÷åííÿ âì³ñòó íåîðãàí³÷íèõ åëåìåíò³â ïðîâîäèëè ìåòîäîì 
ìàñ-ñïåêòðîìåòð³¿ ç ³íäóêòèâíî çâ’ÿçàíîþ ïëàçìîþ (ICP-MS) íà Agilent 7700x ó ðåæèì³ ïðîäóâêè ãåë³ºì. Ðåçóëüòàòè. 
Âïðîâàäæåííÿ êðàïåëüíîãî ïîëèâó â ïîð³âíÿíí³ ç ïîëèâîì çàòîïëåííÿì ïðèçâåëî äî çíèæåííÿ íàêîïè÷åííÿ àðñåíó â çåðí³ 
ó 2,3–3,0 ðàçè. Ïðè öüîìó âñòàíîâëåíî çðîñòàííÿ íàêîïè÷åííÿ êàäì³þ òà ñòðîíö³þ. Çà êðàïåëüíîãî ïîëèâó çá³ëüøèëîñü 
òàêîæ íàêîïè÷åííÿ ó çåðí³ ì³êðîåëåìåíò³â – ñêëàäîâèõ ðåäîêñ-ñèñòåì ðîñëèí (ì³ä³, öèíêó, ìàðãàíöþ). Íåçíà÷íå çíèæåííÿ 
âì³ñòó çàë³çà ïðè öüîìó ìîæå áóòè ïîâ’ÿçàíå ³ç àêòèâàö³ºþ ìåõàí³çì³â áëîêóâàííÿ íàäõîäæåííÿ òà ïåðåðîçïîä³ëó àðñåíó 
â çåðíî. Óðîæàéí³ñòü ñîðò³â ðèñó áóëà âèùîþ ïðè çàòîïëåíí³. Ó ñîðò³â ‘Â³êîíò’ ³ ‘Êîíñóë’ ïðè çàòîïëåíí³ âîíà áóëà íà 
ð³âí³ 9,35 òà 11,76 ò/ãà, à çà êðàïëèííîãî çðîøåííÿ – 6,80 é 9,30 ò/ãà â³äïîâ³äíî. Ñóìàðíèé âì³ñò íåîðãàí³÷íèõ åëåìåíò³â 
áóâ ³ñòîòíî íèæ÷èì ó çåðí³ ñîðòó ‘Êîíñóë’. Éìîâ³ðíî, öå ïîâ’ÿçàíî ³ç â³äíîñíèì çíèæåííÿì åëåìåíò³â ó á³îìàñ³ çà âèñîêî¿ 
ïðîäóêòèâíîñò³ äàíîãî ñîðòó. Âèñíîâêè. Ïðèðîäíà êîíòàì³íàö³ÿ óðîæàþ ðèñó àðñåíîì ñóòòºâî îáìåæóº õàð÷îâó ö³íí³ñòü 
êóëüòóðè. Âïðîâàäæåííÿ êðàïåëüíîãî ïîëèâó ïîñ³â³â ðèñó äîçâîëÿº çíèçèòè ð³âí³ íàêîïè÷åííÿ âèñîêîòîêñè÷íîãî àðñåíó â 
çåðí³, ùî îñîáëèâî âàæëèâî äëÿ ïðîäóêò³â ä³ºòè÷íîãî òà äèòÿ÷îãî õàð÷óâàííÿ. Âèçíà÷åíå çà êðàïåëüíîãî ïîëèâó çðîñòàííÿ 
íàêîïè÷åííÿ êàäì³þ òà ñòðîíö³þ îáóìîâëþº âèñîê³ âèìîãè äî ÿêîñò³ ôîñôîðíèõ äîáðèâ, ùî çàñòîñîâóþòüñÿ ó òåõíîëîã³ÿõ 
âèðîùóâàííÿ êóëüòóðè. Âïðîâàäæåííÿ êðàïåëüíîãî ïîëèâó îïòèì³çóº àåðîáí³ óìîâè íàäõîäæåííÿ ³îí³â, ùî ïðèçâîäèòü 
äî çðîñòàííÿ íàêîïè÷åííÿ ì³êðîåëåìåíò³â – êîìïîíåíò³â ðåäîêñ-ñèñòåì ðîñëèí. Âèêëþ÷åííÿì º íåâåëèêå çíèæåííÿ 
âì³ñòó çàë³çà, ùî ìîæå áóòè ïîâ’ÿçàíî ³ç àêòèâàö³ºþ ìåõàí³çì³â ³íã³áóâàííÿ íàäõîäæåííÿ àðñåíó äî çåðíà ðèñó. Ïðè 
öüîìó ñïîñòåð³ãàºòüñÿ íåâåëèêå çíèæåííÿ ïðîäóêòèâíîñò³ ïîñ³â³â. Òàêèì ÷èíîì, çà êðàïåëüíîãî ïîëèâó ñïîñòåð³ãàºòüñÿ 
ïîñèëåííÿ íàêîïè÷åííÿ á³îëîã³÷íî âàæëèâèõ ìåòàë³â òà çíèæåííÿ íàêîïè÷åííÿ âèñîêîòîêñè÷íîãî àðñåíó.

Êëþ÷îâ³ ñëîâà: àðñåí; âàæê³ ìåòàëè; ì³êðîåëåìåíòè; ñïåêòðîìåòð³ÿ; ICP-MS.

óäîñêîíàëåííÿ òåõíîëîã³¿ âèðîùóâàííÿ ðèñó. 
Òîìó ïðîâîäÿòüñÿ äîñë³äæåííÿ ç âèðîùó-
âàííÿ ðèñó çà êðàïëèííîãî çðîøåííÿ, ùî 
ìîæå çàîùàäèòè äî 50% çðîøóâàëüíî¿ âîäè, 
çíèçèòè ð³âí³ âèêèä³â ìåòàíó â àòìîñôåðó é 
çìåíøèòè êîíöåíòðàö³¿ àðñåíó â çåðí³.

Íà ïåðåçâîëîæåíèõ ´ðóíòàõ çðîñòàº íåáåç-
ïåêà çàáðóäíåííÿ ñ³ëüñüêîãîñïîäàðñüêî¿ ïðî-
äóêö³¿ êñåíîá³îòèêàìè çàâäÿêè çá³ëüøåííþ 
¿õíüî¿ ìîá³ëüíîñò³. Àðñåí â³äð³çíÿºòüñÿ âèñî-
êîþ ìîá³ëüí³ñòþ ó ´ðóíò³ â àíàåðîáíèõ óìî-
âàõ ³ ìîæå íàêîïè÷óâàòèñÿ â óðîæà¿ â çíà÷-
íèõ ê³ëüêîñòÿõ.

Àðñåí (As) îäèí ç íàéòîêñè÷í³øèõ äëÿ ëþ-
äèíè íåîðãàí³÷íè õ åëåìåíò³â é õàðàêòåðèçó-
ºòüñÿ âèñîêèìè ð³íÿìè êàðöèíîãåííîñò³ [3]. 
Àðñåíàòè â àãðîô³òîöåíîçàõ ìàþòü, ïåðå-
âàæíî, íå àíòðîïîãåííå ïîõîäæåííÿ. Çà ïî-
òðàïëÿííÿ ó á³îöåíîçè àðñåíàòè âçàºìîä³þòü 
ç âîäîþ, çîêðåìà ç ´ðóíòîâèìè âîäàìè, ³ ïî-
òðàïëÿþòü ó õàð÷îâ³ ëàíöþãè [4]. Çàáðóäíåí³ 
àðñåíîì ´ðóíòè, äîíí³ â³äêëàäåííÿ òà ìóë º 
îñíîâíèìè éîãî äæåðåëàìè â õàð÷îâèõ ëàí-
öþãàõ, ïîâåðõíåâèõ ³ ï³äçåìíèõ âîäàõ òà 
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ïèòí³é âîä³ [5, 6]. Êîíöåíòðàö³ÿ àðñåíó â íå-
çàáðóäíåíèõ ́ ðóíòàõ çàçâè÷àé íèæ÷å 10 ìã/êã, 
òîä³ ÿê ó çàáðóäíåíèõ âîíà ìîæå äîñÿãàòè 
30 000 ìã/êã [7].

Ïîíàä 3 ìëðä ëþäåé ó ñâ³ò³ ñòðàæäàþòü 
â³ä çàáðóäíåííÿ ðèñó àðñåíîì [8]. Íåùîäàâíî 
îïóáë³êîâàí³ äîñë³äæåííÿ âì³ñòó àðñåíó 
â ð³çíèõ õàð÷îâèõ ïðîäóêòàõ (âêëþ÷àþ÷è 
ïèòíó âîäó), ³íäåêñîâàí³ â ìåðåæ³ ISI Web 
of Science çà ïåð³îä ç 2010 ïî 2015 ð³ê, ïîêà-
çóþòü, ùî ìàéæå 52% íàóêîâèõ ïóáë³êàö³é 
ùîäî íàäõîäæåííÿ òîêñè÷íîãî àðñåíó ÷åðåç 
ðàö³îí õàð÷óâàííÿ â³äíîñÿòüñÿ äî äîñë³-
äæåíü ðèñó [9]. Àðñåí íàêîïè÷óºòüñÿ ó ð³ç-
íèõ ÷àñòèíàõ ðîñëèí ðèñó, à ð³âí³ éîãî íà-
êîïè÷åííÿ çàëåæàòü â³ä ñîðòó òà òåõíîëîã³é 
âèðîùóâàííÿ. Â³äíîñíî âèñîê³ ð³âí³ âì³ñòó 
àðñåíó â ðèñ³ çóìîâëåí³ íèçêîþ ôàêòîð³â, 
âêëþ÷àþ÷è ìîá³ë³çàö³þ ³ á³îäîñòóïí³ñòü àð-
ñåíó â ´ðóíò³ ï³ñëÿ çàòîïëåííÿ ðèñîâèõ ïî-
ë³â ôåðìåðàìè òà ïîãëèíàííÿ ðîñëèíàìè 
àðñåíó ïðîòÿãîì ôîðìóâàííÿ àðõ³òåêòóðè 
ïîñ³âó. Àðñåí ó ãåíåðàòèâíèé ïåð³îä ðîçâèò-
êó ðèñó, çîêðåìà ó ôàçó íàëèâó çåðíà ìîæå 
ïåðåðîçïîä³ëÿòèñÿ êðåìí³é-òðàíñïîðòíèìè 
ñèñòåìàìè ÷è ïåðåíîñíèêàìè â çåðíî.

Ïðè âèðîùóâàíí³ ðèñó ñåðåäí³é ð³âåíü As 
â ðèñ³ ñòàíîâèòü < 0,01–2,05 – äëÿ Áàíãëàäåø, 
0,31–0,70 – äëÿ Êèòàþ, 0,03–0,044 – äëÿ ²íä³¿, 
< 0,10–0,76 – äëÿ Òàéâàíþ, 0,11–0,66 ìã/êã –
ÑØÀ, 0,03–0,47 – äëÿ Â’ºòíàìó òà 0,08–           
0,38 ìã/êã – äëÿ ²òàë³¿ òà ²ñïàí³¿ [8–10]. Çà äà-
íèìè ÂÎÎÇ îñíîâíèìè äæåðåëàìè ïîòðàïëÿí-
íÿ àðñåíó â ëþäñüêèé îðãàí³çì º âîäà òà ¿æà 
[2, 4]. 

Íåùîäàâíî JECFA çàïðîïîíóâàâ ìàêñèìàëü-
íèé ð³âåíü íåîðãàí³÷íîãî àðñåíó â øë³ôî-
âàíîìó ðèñ³ – 0,2 ìã/êã. ªâðîïåéñüêà àãåí-
ö³ÿ ç áåçïåêè õàð÷îâèõ ïðîäóêò³â (EFSA) 
ïåðåãëÿíóëà ðàö³îí õàð÷óâàííÿ íàñåëåííÿ 
ªâðîïåéñüêîãî Ñîþçó òà ðåêîìåíäóâàëà çìåí-
øèòè äîïóñòèìèé âì³ñò íåîðãàí³÷íîãî àðñåíó 
äëÿ ä³ºòè÷íèõ ïðîäóêò³â [10, 11]. Òîìó ïðî-
áëåìà êîíòðîëþâàííÿ âì³ñòó àðñåíó â ðèñ³ é 
ðîçðîáêà øëÿõ³â éîãî çíèæåííÿ º àêòóàëüíîþ. 

Êîðåêòíå âèçíà÷åííÿ âì³ñòó àðñåíó â ñêëàä-
íèõ ìàòðèöÿõ, òàêèõ ÿê õàð÷îâ³ ïðîäóêòè, 
º óñêëàäíåíèì, îñê³ëüêè ìàòðèöÿ ïîâèííà 
ðóéíóâàòèñÿ ïðè ï³äâèùåí³é òåìïåðàòóð³ áåç 
âòðàòè ëåòêîãî àíàë³òó (As) àáî ñòîðîííüîãî 
çàáðóäíåííÿ. Âèçíà÷åííÿ ñïîëóê As, ÿê ïðà-
âèëî, ïðîâîäèòüñÿ çà äîïîìîãîþ ãåíåðàö³¿ ã³-
äðèä³â (HG), ð³äèííî¿ õðîìàòîãðàô³¿ (LC), ãà-
çîâî¿ õðîìàòîãðàô³¿ (GC) òà êàï³ëÿðíîãî åëåê-
òðîôîðåçó (CE). Ïðîòå, òî÷í³øèì º âèçíà÷åí-
íÿ âì³ñòó àðñåíó â ðîñëèíàõ ìåòîäîì ICP-MS 
ï³ñëÿ ì³êðîõâèëüîâî¿ ïðîáîï³äãîòîâêè [12, 
13]. Ì³êðîõâèëüîâà ï³äãîòîâêà ïðîá äî àíàë³-

çó äîçâîëÿº çáåðåãòè ëåòêèé àíàë³ò (As) ïðî-
òÿãîì äèãåñò³¿ â àçîòí³é êèñëîò³, à âèñîêèé 
ð³âåíü ñòàá³ëüíîñò³ äî ìàòðè÷íèõ åôåêò³â ñó-
÷àñíîãî ìàñ-ñïåêòðîìåòðà äîçâîëÿº êîðåêòíî 
âèçíà÷àòè íåîðãàí³÷í³ åëåìåíòè â³ä ë³ò³þ äî 
óðàíó îäíî÷àñíî â øèðîêîìó äèíàì³÷íîìó 
ä³àïàçîí³ çà åôåêòèâíîãî áëîêóâàííÿ ïîë³à-
òîìíèõ ³íòåðôåðåíö³é [12, 13]. Ïîðÿä ç âè-
ñîêîòîêñè÷íèì àðñåíîì ó çåðí³ ðèñó ìîæóòü 
íàêîïè÷óâàòèñÿ é ³íø³ åëåìåíòè, ùî îáóìîâ-
ëåíî á³îëîã³÷íèìè îñîáëèâîñòÿìè êóëüòóðè 
òà òåõíîëîã³é âèðîùóâàííÿ. Íàïðèêëàä, çà 
âíåñåííÿ ôîñôîðíèõ äîáðèâ ìîæëèâå çá³ëü-
øåííÿ ó ðîñëèíàõ âì³ñòó ñòðîíö³þ, ñâèíöþ. 
Â îêðåìèõ ´ðóíòîâèõ â³äì³íàõ ìîæëèâå ï³ä-
âèùåíå íàêîïè÷åííÿ óðàíó-238 [1, 12]. Ïðè 
öüîìó, çà äåòåêòóâàííÿ çãàäàíèõ òîêñèêàíò³â 
âàæëèâî âèçíà÷àòè é âì³ñò íåîðãàí³÷íèõ åëå-
ìåíò³â, ÿê³ çà ¿õí³ì çíà÷åííÿì äëÿ æèâëåííÿ 
ðîñëèí ìîæóòü ðîçãëÿäàòèñÿ â ðîë³ ôàêòî-
ð³â çíèæåííÿ ð³âí³â íàêîïè÷åííÿ òîêñè÷íèõ 
êñåíîá³îòèê³â ó çåðí³ çåðíîâèõ êóëüòóð.

Ìåòà äîñë³äæåíü – óñòàíîâèòè ìåòîäîì 
ICP-MS âì³ñò àðñåíó òà ³íøèõ ìåòàë³â ó çåð-
í³ äâîõ ñîðò³â ðèñó çà ð³çíèõ óìîâ ïîëèâó.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Óìîâè âèðîùóâàííÿ ðîñëèí. Äîñë³äæåííÿ 

ïðîâîäèëè íà äîñë³äíîìó ïîë³ ²íñòèòóòó ðèñó 
ÍÀÀÍ Óêðà¿íè. ¥ðóíò äîñë³äíîãî ïîëÿ – ëóæ-
íî-êàøòàíîâèé çàëèøêîâî-ñîëîíöþâàòèé. 
Ïîñ³â ñîðò³â ðèñó ïðîâîäèëè â II äåêàä³ òðàâ-
íÿ ó 2016 òà 2017 ðîêàõ. Ó äîñë³äàõ âèñ³âàëè 
ñåðåäíüîñòèãë³ ñîðòè ðèñó ‘Â³êîíò’ ³ ‘Êîíñóë’ 
²íñòèòóòó ðèñó ÍÀÀÍ Óêðà¿íè. Ïîñ³â ïðî-
âîäèëè ñ³âàëêîþ Êëåí-1,5Ï âçäîâæ ä³ëÿíîê. 
Íîðìà âèñ³âó íàñ³ííÿ – 7 ìëí/ãà. Ïîâòîðí³ñòü 
â äîñë³ä³ – 4-ðàçîâà. Çàãàëüíà ïëîùà ä³ëÿí-
êè – 30, çàë³êîâà – 25 ì2. Âîäíèé ðåæèì ó 
äîñë³ä³ âñòàíîâëåíî çà òèïîì «óêîðî÷åíîãî 
çàòîïëåííÿ» òà êðàïëèííîãî çðîøåííÿ. Çá³ð 
óðîæàþ ïðîâîäèëè çà ïîâíî¿ ñòèãëîñò³ çåðíà 
êîìáàéíîì «ßíìàð». Äîñë³äè áóëî çàêëàäå-
íî ç äîòðèìàííÿì âèìîã ìåòîäèêè äîñë³äíî¿ 
ñïðàâè äëÿ ïîñ³â³â ðèñó íà ïîëèâ³ [6].

Âèçíà÷åííÿ âì³ñòó îêðåìèõ íåîðãàí³÷-
íèõ åëåìåíò³â ó çåðí³ ðèñó ìåòîäîì ICP-MS. 
Çðàçêè çåðíà áóëî â³ä³áðàíî ç êîæíî¿ ä³ëÿíêè 
âàð³àíòó ó ôàçó ïîâíî¿ ñòèãëîñò³. Äëÿ àíàë³çó 
çðàçêè çåðíà ïåðåìåëþâàëè íà ëàáîðàòîðíîìó 
ìëèí³ é ïðîâîäèëè îçîëåííÿ â àçîòí³é êèñëîò³ 
çà äîïîìîãîþ ñèñòåìè ì³êðîõâèëüîâî¿ ïðîáî-
ï³äãîòîâêè Milestone Start D (Milestone S.r.l., 
Italy). Âèçíà÷åííÿ âì³ñòó íåîðãàí³÷íèõ åëåìåí-
ò³â ó çðàçêàõ ïðîâîäèëè íà ìàñ-ñïåêòðîìåòð³ 
(IÑP-MS) Agilent 7700õ (USA) [12, 13].

Óñ³ ðîç÷èíè ãîòóâàëè íà âîä³ 1-ãî êëàñó 
(18 ÌÎì), ï³äãîòîâëåí³é çà äîïîìîãîþ ñèñ-
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òåìè î÷èùåííÿ âîäè Scholar-UV NexUp 1000 
(Human Corporation, Êîrea). 

Âèêîðèñòîâóâàëè êàë³áðóâàëüí³ ðîç÷è-
íè Standard solution IV-ICPMS-71A ô³ð-
ìè Inorganic Ventures, USA. Ïðîìèâàííÿ 
ìàñ-ñïåêòðîìåòðà ì³æ îêðåìèìè ïðîáàìè 
ïðîâîäèëè 2% ðîç÷èíîì àçîòíî¿ êèñëîòè. 
Âíóòð³øí³é ñòàíäàðò – 1 ppm ðîç÷èí Sc ô³ð-
ìè Inorganic Ventures, USA.

Çà äåòåêòóâàííÿ íåîðãàí³÷íèõ åëåìåíò³â ìå-
òîäîì ICP-MS âèíèêàþòü ÷èñëåíí³ ïîë³àòîìí³ 
ñïåêòðàëüí³ ³íòåðôåðåíö³¿, ùî íàêëàäàþòüñÿ 
íà ï³êè îêðåìèõ åëåìåíò³â òà çàâàæàþòü ¿õ-
íüîìó êîðåêòíîìó âèçíà÷åííþ. Íàïðèêëàä, 
75As – 40Ar35Cl, 40Ca35Cl; 56Fe – 40Ar16O, 40Ca16O. 
Òîìó äåòåêòóâàííÿ íåîðãàí³÷íèõ åëåìåíò³â 
ïðîâîäèëè â ðåæèì³ ïðîäóâêè ãåë³ºì ç ìåòîþ 
óíèêíåííÿ õèáíèõ âèì³ðþâàíü. 

Òàáëèöÿ 1
Óìîâè äåòåêòóâàííÿ íåîðãàí³÷íèõ åëåìåíò³â çà 

âèì³ðþâàííÿ íà ICP-MS Agilent 7700x ó çåðí³ ðèñó

Ìàñà 
åëåìåíòà Åëåìåíò

×àñ 
³íòåãðóâàííÿ/

ìàñà, ñ

Ê³ëüê³ñòü 
íåçàëåæíèõ 

âèì³ðþâàíü/âàð³àíò

09 Áåðèë³é 0,3 3
55 Ìàðãàíåöü 0,3 3
56 Çàë³çî 0,3 3
63 Ì³äü 0,3 3
66 Öèíê 0,3 3
75 Àðñåí 1,00 3
88 Ñòðîíö³é 0,3 3
108 Êàäì³é 1,00 3
135 Áàð³é 0,3 3
208 Ñâèíåöü 0,3 3
238 Óðàí 0,3 3

     
Êàë³áðóâàííÿ ìàñ-ñïåêòðîìåòðó ïðîâîäèëè 

ïî êîæíîìó åëåìåíòó. Òèïîâèé êàë³áðóâàëü-
íèé ãðàô³ê íà ïðèêëàä³ As íàâåäåíî íà ðèñ. 1. 

Ðèñ. 1. Êàë³áðóâàëüíèé ãðàô³ê äëÿ äåòåêòóâàííÿ 
àðñåíó íà ìàñ-ñïåêòðîìåòð³ Agilent 7700x

Ðåçóëüòàòè äîñë³äæåíü
Çà êðàïëèííîãî çðîøåííÿ âì³ñò àðñåíó, 

ÿêèé º âèñîêîòîêñè÷íèì äëÿ ëþäèíè àãåí-
òîì, ó çåðí³ ñîðò³â ‘Â³êîíò’ ³ ‘Êîíñóë’ çìåí-
øóâàâñÿ á³ëüø í³æ ó òðè ðàçè ïîð³âíÿíî ç 
çåðíîì ðèñó, ÿêå îòðèìàíî çà ïîëèâó çàòî-
ïëåííÿì (òàáë. 2). Äëÿ ñîðòó ‘Â³êîíò’ ïðè 
çàòîïëåíí³ âì³ñò öüîãî åëåìåíòà â çåðí³ 
ñòàíîâèâ 393,5, à çà êðàïëèííîãî çðîøåí-
íÿ – 106,5 ìêã/êã. Öå ìîæíà ïîÿñíèòè òèì, 
ùî ìîá³ëüí³ñòü As â àíàåðîáíèõ ´ðóíòîâèõ 
óìîâàõ ïîì³òíî â³äð³çíÿºòüñÿ â³ä àåðî á-
 íèõ. Çà óìîâ çàòîïëåííÿ óòâîðþþòüñÿ àíà-
åðîáí³ óìîâè, ùî ñïðèÿþòü çðîñòàííþ ïî-
ãëèíàííÿ ðîñëèíàìè òîêñè÷íèõ åëåìåí-
ò³â. Àðñåí çíàõîäèòüñÿ â àãðîô³òîöåíîç³ â 
ð³çíèõ îðãàí³÷íèõ ³ íåîðãàí³÷íèõ ôîðìàõ. 
Íàéïîøèðåí³øèìè íåîðãàí³÷íèìè ôîðìà-
ìè º àðñåíàò As (V) ³ àðñåíàò As (III).

Ìîíîìåòèëàðñåíîâà òà äèìåòèëàðñåíîâà 
êèñëîòà º íàéïîøèðåí³øèìè îðãàí³÷íèìè 
ñïîëóêàìè àðñåíó â ́ ðóíò³, îäíàê ¿õí³é âì³ñò 
ó àãðîô³òîöåíîçàõ º íèçüêèì ó ïîð³âíÿíí³ 
ç âì³ñòîì íåîðãàí³÷íîãî àðñåíó. Â àåðî áíèõ 
óìîâàõ ÷àñòêà As (V) º äîì³íóþ÷îþ, ó òîé 
÷àñ ÿê As (III) ïåðåâàæàº ó çðàçêàõ ´ðóíòó 
çà àíàåðîáíèõ óìîâ [7, 8]. Ïðè öüîìó ïðè-
ñóòí³ñòü äîñòóïíèõ äëÿ ðîñëèí ôîñôàò³â ó 
´ðóíò³ º âàæëèâèì ôàêòîðîì, ùî ³íã³áóº 
çàñâîºííÿ ñïîëóê àðñåíó ðîñëèíàìè ðèñó. 
Ïðîòå, ôîñôàòè íå ïåðåøêîäæàþòü íàäõî-
äæåííþ As (III) â ðîñëèíè. Ìàêñèìàëüíà 
àäñîðáö³ÿ As (V) ðîñëèíàìè ñïîñòåð³ãàºòüñÿ 
ïðè ðÍ 4, ó òîé ÷àñ ÿê äëÿ As (III) ìàêñè-
ìóì ñïîñòåð³ãàºòüñÿ ïðè ðÍ 7,0–8,5 [5, 14]. 
Òîìó â àíàåðîáíèõ óìîâàõ àðñåí àêòèâí³øå 
ïîãëèíàºòüñÿ ðîñëèíàìè ðèñó. 

Òàêèì ÷èíîì, ó íàøèõ äîñë³äæåííÿõ ³ â 
ðîáîòàõ (Hughes M. F. et al.; Garbinski L. D. 
et al.; Rauf M. A. et al.; Althobiti R. A. et al.) 
[3, 4, 7, 8] ç âèçíà÷åííÿ ð³âí³â íàêîïè÷åí-
íÿ âèñîêîòîêñè÷íîãî äëÿ ëþäèíè àðñåíó ïî-
êàçàíî, ùî îñîáëèâîñò³ ñîðòó ³ òåõíîëîã³é 
âèðîùóâàííÿ º âèçíà÷àëüíèìè ôàêòîðàìè 
ðåãóëÿö³¿ âì³ñòó òîêñèêàíòó â çåðí³. Âàðòî 
çàçíà÷èòè, ùî ñòâîðåííÿ àåðîáíèõ óìîâ âè-
ðîùóâàííÿ êóëüòóðè º êëþ÷îâèì äëÿ ðîáî-
òè òðàíñïîðòíèõ ñèñòåì ðîñëèí é ñóòòºâîãî 
çíèæåííÿ âì³ñòó àðñåíó â çåðí³ ðèñó.

Ùîäî âì³ñòó ³íøèõ òîêñè÷íèõ åëåìåíò³â, 
òî â çåðí³ ðèñó íå áóëî çíàéäåíî áåðèë³þ, 
õî÷à â³äîìî ïðî âì³ñò áåðèë³þ íà ð³âí³ ÷àñ-
òîê ppt ó ´ðóíò³. Âì³ñò áàð³þ ó çåðí³ ðèñó 
ñîðòó ‘Â³êîíò’ äåùî çá³ëüøóâàâñÿ, ó çåðí³ 
ñîðòó ‘Êîíñóë’ – çíèæóâàâñÿ. Âñòàíîâëåí³ 
â³äì³ííîñò³ â íàêîïè÷åíí³ áàð³þ ìîæóòü 
âïëèâàòè íà ðåäîêñ-ãîìåîñòàç ðîñëèí ïðî-
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òÿãîì ïðîðîñòàííÿ, òîìó ùî ï³äâèùåííÿ 
âì³ñòó áàð³þ ìîæå çâ’ÿçóâàòè ïóëè â³ëüíèõ 
ñóëüôàò³â ó ðîñëèíàõ.

Óì³ñò êàäì³þ òà ñòðîíö³þ çà êðàïëèííîãî 
çðîøåííÿ õî÷à é çá³ëüøóâàâñÿ, àëå çíàõî-
äèâñÿ íà ð³âí³ íèæ÷å òîêñèêîëîã³÷íèõ íîð-
ìàòèâ³â. Ï³äâèùåííÿ íàêîïè÷åííÿ äàíèõ 
åëåìåíò³â ìîæå áóòè îáóìîâëåíî êðàùèìè 
óìîâàìè ôóíêö³îíóâàííÿ òðàíñïîðòíèõ ïå-
ðåíîñíèê³â íà ïëàçìàëåì³ ðîñëèí çà àåðîá-
íèõ óìîâ âèðîùóâàííÿ ðèñó. Äîñë³äæåííÿ 
(Gu J.-F. et al.) [15] ïîêàçàëè, ùî çà ââåäåííÿ 
â ́ ðóíò öåîë³òó âì³ñò àðñåíó òà êàäì³þ ó ðîñ-
ëèíàõ ðèñó çíèæóâàâñÿ. Òîìó, âñòàíîâëåíà 
â äîñë³äàõ îñîáëèâ³ñòü ï³äâèùåííÿ íàêîïè-
÷åííÿ êàäì³þ òà ñòðîíö³þ çà êðàïëèííîãî 
çðîøåííÿ çóìîâëþº âèêîðèñòàííÿ ó òåõíî-
ëîã³ÿõ âèðîùóâàííÿ ðèñó ëèøå ôîñôîðíèõ 
äîáðèâ ç ÿê³ñíî¿ ñèðîâèíè, ç íèçüêèìè ð³â-
íÿìè ïðèñóòíîñò³ êàäì³þ òà ðàä³îíóêë³ä³â.

Çà êðàïëèííîãî çðîøåííÿ òàêîæ àêòèâ-
í³øå íàêîïè÷óâàëèñÿ é ³íø³ á³îëîã³÷íî 
âàæëèâ³ ìåòàëè. Âì³ñò ì³ä³ çá³ëüøèâñÿ â 
2,3–2,5 ðàçè, öèíêó – ó 1,5 ðàçè. Íåîáõ³äíî 
â³äçíà÷èòè çíà÷íå çá³ëüøåííÿ íàêîïè÷åííÿ 
ìàðãàíöþ ó çåðí³ ðèñó ñîðòó ‘Â³êîíò’ – ó 
4,4 ðàçè, à â ñîðòó ‘Êîíñóë’ – ó 8,5 ðàç³â. 
Çá³ëüøåííÿ âì³ñòó ìàðãàíöþ ó ðîñëèíàõ 
íà ´ðóíòàõ Ï³âäíÿ Óêðà¿íè çà êðàïëèííîãî 
çðîøåííÿ ñâ³ä÷èòü ïðî ñóòòºâî âèù³ ð³âí³ 
åôåêòèâíîñò³ âèêîðèñòàííÿ ìàêðî- òà ì³êðî-
åëåìåíò³â â óìîâàõ çðîñòàííÿ íàêîïè÷åííÿ 
ìàðãàíöþ, ÿêèé çà çâè÷àéíèõ óìîâ º äåô³-
öèòíèì äëÿ ðîñëèí ó ðåã³îí³. Çàçíà÷èìî, ùî 
óì³ñò ìàðãàíöþ ó çåðí³ ðèñó çíàõîäèòüñÿ ó 
ìåæàõ â³ä 2000 äî 400000 ìêã/êã, ì³ä³ – â³ä 
2000 äî 20000 ìêã/êã [16].

Óì³ñò çàë³çà â çåðí³ îáîõ ñîðò³â äåùî çíè-
çèâñÿ çà êðàïëèííîãî çðîøåííÿ. Ðàí³øå 
áóëî ïîêàçàíî, ùî ïðèñóòí³ñòü äîñòóïíèõ 
ôîðì çàë³çà ó ´ðóíò³ º âàæëèâîþ ñêëàäîâîþ 
³íã³áóâàííÿ íàäõîäæåííÿ àðñåíó äî ðîñ-
ëèí ðèñó òà íàêîïè÷åííÿ òîêñèêàíòó â çåð-
í³. Ïîñèëåííÿ íàêîïè÷åííÿ ³íøèõ ì³êðî-
åëåìåíò³â çà êðàïëèííîãî çðîøåííÿ ìîæå 
ï³äâèùóâàòè äîñòóïí³ñòü çàë³çà â àãðîô³òî-
öåíîç³ ç â³äïîâ³äíèì âèêëþ÷íî âàæëèâèì 

çíèæåííÿì âèñîêîòîêñè÷íîãî àðñåíó â çåðí³ 
ðèñó [17].

Óðîæàéí³ñòü ñîð ò³â ðèñó áóëà âèùîþ ïðè 
âèðîùóâàíí³ íà çàòîïëåíèõ ´ðóíòàõ. Ó ñîð-
ò³â ‘Â³êîíò’ ³ ‘Êîíñóë’ ïðè çàòîïëåíí³ âîíà 
áóëà íà ð³âí³ 9,35 òà 11,76 ò/ãà â³äïîâ³äíî, à 
çà êðàïëèííîãî çðîøåííÿ – 6,80 é 9,30 ò/ãà 
(òàáë. 3). Òîáòî ð³çíèöÿ â óðîæàéíîñò³ ñòà-
íîâèëà 2,55 ò/ãà â ñîðòó ‘Â³êîíò’ ³ 2,46 ò/ãà 
â ñîðòó ‘Êîíñóë’ çà ïåðåâàãè çàòîïëåííÿ ÿê 
ñïîñîáó çðîøåííÿ. Òàêîæ ïîòð³áíî â³äçíà÷è-
òè, ùî âåëè÷èíà çîëüíîñò³/ñóìàðíèé âì³ñò 
õ³ì³÷íèõ åëåìåíò³â áóëà ³ñòîòíî íèæ÷îþ ó 
ñîðòó ‘Êîíñóë’. 

Òàáëèöÿ 3
Óðîæàéí³ñòü ñîðò³â ðèñó çàëåæíî â³ä ñïîñîá³â 

çðîøåííÿ, ò/ãà (ñåðåäíº çà 2016–2017 ðð.)

Ñîðò Ñïîñ³á çðîøåííÿ
çàòîïëåííÿ êðàïëèííå çðîøåííÿ

‘Â³êîíò’ 9,35 6,80
‘Êîíñóë’ 11,76 9,30
Í²Ð

0,05
1,10 0,70

Çà êðàïëèííîãî çðîøåííÿ â óìîâàõ äîñë³-
ä³â ñïîñòåð³ãàëîñÿ çíèæåííÿ ïðîäóêòèâíîñ-
ò³ ïîñ³â³â ðèñó. Ïðè öüîìó, ó çåðí³ ðèñó áóëî 
âèçíà÷åíî ñóòòºâî íèæ÷³ ð³âí³ íàêîïè÷åííÿ 
òîêñè÷íîãî äëÿ ëþäèíè àðñåíó. 

Âèñíîâêè
Ïðèðîäíà êîíòàì³íàö³ÿ óðîæàþ ðèñó àð-

ñåíîì ñóòòºâî îáìåæóº õàð÷îâó ö³íí³ñòü 
êóëüòóðè. Âïðîâàäæåííÿ êðàïåëüíîãî ïî-
ëèâó ïîñ³â³â ðèñó äîçâîëÿº ñóòòºâî çíèçèòè 
ð³âí³ íàêîïè÷åííÿ âèñîêîòîêñè÷íîãî àðñåíó 
â çåðí³, ùî îñîáëèâî âàæëèâî äëÿ ïðîäóê-
ò³â ä³ºòè÷íîãî òà äèòÿ÷îãî õàð÷óâàííÿ. Ïðè 
öüîìó âñòàíîâëåíî é çíèæåííÿ âðîæàéíîñò³ 
êóëüòóðè.

Âèçíà÷åíå çà êðàïåëüíîãî ïîëèâó çðîñòàí-
íÿ íàêîïè÷åííÿ êàäì³þ òà ñòðîíö³þ îáó-
ìîâëþº âèñîê³ âèìîãè äî ÿêîñò³ ôîñôîðíèõ 
äîáðèâ, ùî çàñòîñîâóþòüñÿ ó òåõíîëîã³ÿõ 
âèðîùóâàííÿ ðèñó.

Âïðîâàäæåííÿ êðàïåëüíîãî ïîëèâó ñòâî-
ðþº àåðîáí³ óìîâè âèðîùóâàííÿ òà îïòè-

Òàáëèöÿ 2
Âì³ñò âàæêèõ ìåòàë³â (ìêã/êã) òà ì³êðîåëåìåíò³â – 

ñêëàäîâèõ ðåäîêñ-ñèñòåì (ìã/êã) ó çåðí³ ñîðò³â ðèñó çà ð³çíèõ óìîâ çðîøåííÿ

Ñîðò Ñïîñ³á 
çðîøåííÿ Be Âà Sr Cd As Ðb U Cu Fe Mn Zn

‘Â³êîíò’ çàòîïëåííÿ 0 2136 1651 54,3 393,5 336 18,0 2,5 337 88 21,9
êðàïåëüíå 0 2632 2047 228,7 106,5 240 2,6 6,3 288 355 31,4

‘Êîíñóë’ çàòîïëåííÿ 0 1171 916 18,4 271,3 113 0,9 1,9 215 47 14,6
êðàïåëüíå 0 929 1274 153,4 87,2 112 0,8 4,4 199 213 20,1

Í²Ð
0,05

– 32 19 23,1 11,9 18 0,5 0,1 12 11 1,4
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ì³çóº íàäõîäæåííÿ ³îí³â, ùî ïðèçâîäèòü 
äî çðîñòàííÿ íàêîïè÷åííÿ ì³êðîåëåìåí-
ò³â – êîìïîíåíò³â ðåäîêñ-ñèñòåì ðîñëèí. 
Âèêëþ÷åííÿì º íåâåëèêå çíèæåííÿ âì³ñòó 
çàë³çà, ùî, éìîâ³ðíî, ïîâ’ÿçàíî ³ç àêòèâà-
ö³ºþ ìåõàí³çì³â ³íã³áóâàííÿ íàäõîäæåííÿ 
àðñåíó äî çåðíà ðèñó. 

Çà êðàïåëüíîãî ïîëèâó ñïîñòåð³ãàëîñü 
ïîñèëåííÿ íàêîïè÷åííÿ á³îëîã³÷íî âàæëè-
âèõ ìåòàë³â ó çåðí³ ðèñó ñîðò³â ‘Â³êîíò’ ³ 
‘Êîíñóë’ òà çíèæåííÿ íàêîïè÷åííÿ âèñîêî-
òîêñè÷íîãî àðñåíó.
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Purpose. To study the content of heavy metals in 
the grain of two varieties of rice under different irrigation 
conditions. To estimate the content of basic microelements –
components of redox systems of plants in the grain of 
rice for biofortification and inhibition of heavy metal 
accumulation. Methods. Plants of rice varieties ‘Consul’ 
and ‘Viscount’ were grown on the experimental fields of 
the Rice Institute of NAAS of Ukraine during flooding or 
drip irrigation. Grain samples were digested for analysis 
by microwave sample preparation in nitric acid on 
Milestone Start D. The content of inorganic elements was 
determined by ICP-MS method on Agilent 7700x in helium 
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Öåëü. Èññëåäîâàòü ñîäåðæàíèå òÿæåëûõ ìåòàëëîâ 
â çåðíå äâóõ ñîðòîâ ðèñà ïðè ðàçíûõ óñëîâèÿõ ïîëèâà. 
Îöåíèòü ñîäåðæàíèå îñíîâíûõ ìèêðîýëåìåíòîâ – êîì-
ïîíåíòîâ ðåäîêñ-ñèñòåì ðàñòåíèé â çåðíå ðèñà äëÿ 
áèîôîðòèôèêàöèè è èíãèáèðîâàíèÿ íàêîïëåíèÿ òÿæå-
ëûõ ìåòàëëîâ. Ìåòîäû. Ðàñòåíèÿ ñîðòîâ ðèñà ‘Êîíñóë’ è 
‘Â³êîíò’ âûðàùèâàëè íà îïûòíûõ ïîëÿõ Èíñòèòóòà ðèñà 
ÍÀÀÍ Óêðàèíû ïðè ïîëèâå çàòîïëåíèåì èëè êàïåëüíûì 
îðîøåíèåì. Îáðàçöû çåðíà äî ýëåìåíòíîãî àíàëèçà 
ñæèãàëè â àçîòíîé êèñëîòå íà ñèñòåìå ìèêðîâîëíî-
âîé ïîäãîòîâêè ïðîá Milestone Start D. Îïðåäåëåíèå 
ñîäåðæàíèÿ íåîðãàíè÷åñêèõ ýëåìåíòîâ ïðîâîäèëè ìå-
òîäîì ìàñ-ñïåêòðîìåòðèè ñ èíäèâèäóàëüíî ñâÿçàííîé 
ïëàçìîé (ICP-MS) íà Agilent 7700x â ðåæèìå ïðîäóâêè 
ãåëèåì. Ðåçóëüòàòû. Âíåäðåíèå êàïåëüíîãî ïîëèâà â 
ñðàâíåíèè ñ ïîëèâîì çàòîïëåíèåì ïðèâåëî ê ñíèæåíèþ 
íàêîïëåíèÿ àðñåíà â çåðíå â 2,3–3,0 ðàçà. Ïðè ýòîì 
óñòàíîâëåíî óâåëè÷åíèå íàêîïëåíèÿ êàäìèÿ è ñòðîí-
öèÿ. Ïðè êàïåëüíîì ïîëèâå óâåëè÷èëîñü íàêîïëåíèå 
òàêæå ìèêðîýëåìåíòîâ – ñîñòàâíûõ ðåäîêñ-ñèñòåì 
ðàñòåíèé (ìåäè, öèíêà, ìàðãàíöà). Íåáîëüøîå ñíèæå-
íèå ñîäåðæàíèÿ æåëåçà ïðè ýòîì ìîæåò áûòü ñâÿçàíî 
ñ àêòèâàöèåé ìåõàíèçìîâ áëîêèðîâàíèÿ ïîñòóïëåíèÿ è 
ïåðåðàñïðåäåëåíèÿ àðñåíà â çåðíî. Óðîæàéíîñòü ñîð-
òîâ ðèñà áûëà âûøå ïðè çàòîïëåíèè. Ó ñîðòîâ ‘Â³êîíò’ è 
‘Êîíñóë’ ïðè çàòîïëåíèè îíà áûëà íà óðîâíå 9,35 è 11,76 
ò/ãà, à ïðè êàïåëüíîì îðîøåíèè – 6,80 è 9,30 ò/ãà ñîîò-

âåòñòâåííî. Ñóììàðíîå ñîäåðæàíèå íåîðãàíè÷åñêèõ 
ýëåìåíòîâ áûëî ñóùåñòâåííî íèæå ó ñîðòà ‘Êîíñóë’. 
Âåðîÿòíî, ýòî ñâÿçàíî ñ îòíîñèòåëüíûì ñíèæåíèåì ýëå-
ìåíòîâ â áèîìàññå ïðè âûñîêîé ïðîäóêòèâíîñòè äàííî-
ãî ñîðòà. Âûâîäû. Åñòåñòâåííàÿ êîíòàìèíàöèÿ óðîæàÿ 
ðèñà àðñåíîì ñóùåñòâåííî îãðàíè÷èâàåò ïèùåâóþ öåí-
íîñòü êóëüòóðû. Âíåäðåíèå êàïåëüíîãî ïîëèâà ïîñåâîâ 
ðèñà ïîçâîëÿåò ñóùåñòâåííî ñíèçèòü óðîâíè íàêîïëå-
íèÿ âûñîêîòîêñè÷íîãî àðñåíà â çåðíå, ÷òî îñîáåííî 
âàæíî äëÿ ïðîäóêòîâ äåòñêîãî ïèòàíèÿ. Îïðåäåëåííîå 
ïðè êàïåëüíîì ïîëèâå ïîâûøåíèå íàêîïëåíèÿ êàäìèÿ 
è ñòðîíöèÿ îáóñëàâëèâàåò âûñîêèå òðåáîâàíèÿ ê êà-
÷åñòâó ôîñôîðíûõ óäîáðåíèé, êîòîðûå ïðèìåíÿþò-
ñÿ â òåõíîëîãèÿõ âûðàùèâàíèÿ êóëüòóðû. Âíåäðåíèå 
êàïåëüíîãî ïîëèâà îïòèìèçèðóåò àýðîáíûå óñëîâèÿ 
ïîñòóïëåíèÿ èîíîâ, ÷òî ïðèâîäèò ê ïîâûøåíèþ íàêî-
ïëåíèÿ ìèêðîýëåìåíòîâ – êîìïîíåíòîâ ðåäîêñ-ñèñ-
òåì ðàñòåíèé. Èñêëþ÷åíèåì ÿâëÿåòñÿ íåçíà÷èòåëüíîå 
ñíèæåíèå ñîäåðæàíèÿ æåëåçà, ÷òî, âåðîÿòíî, ñâÿçàíî 
ñ àêòèâàöèåé ìåõàíèçìîâ èíãèáèðîâàíèÿ ïîñòóïëåíèÿ 
àðñåíà â çåðíî ðèñà. Ïðè ýòîì íàáëþäàåòñÿ íåáîëüøîå 
ñíèæåíèå ïðîäóêòèâíîñòè ïîñåâîâ. Òàêèì îáðàçîì, ïðè 
êàïåëüíîì ïîëèâå íàáëþäàåòñÿ óñèëåíèå íàêîïëåíèÿ 
áèîëîãè÷åñêè âàæíûõ ìåòàëëîâ â çåðíå ðèñà è ñíèæå-
íèå íàêîïëåíèÿ âûñîêîòîêñè÷íîãî àðñåíà.

Êëþ÷åâûå ñëîâà: àðñåí; òÿæåëûå ìåòàëëû; ìèêðî-
ýëåìåíòû; ñïåêòðîñêîïèÿ; ICP-MS.

flow mode. Calibration solutions from Inorganic Ventures, 
USA were used. Results. Compared to flood irrigation, 
the introduction of drip irrigation leads to a 2.3–3 times 
decrease in the accumulation of arsenic in the grain. The 
increase in cadmium and strontium accumulation was found. 
Drip irrigation also increases the accumulation of trace 
elements in grain – components of redox systems of plants 
(copper, zinc, manganese). A slight decrease in iron content 
is probably associated with the activation of mechanisms 
for blocking the inflow and relocation of arsenic into the 
grain. The yield of rice varieties was higher during flooding. 
In the case of ‘Viscount’ and ‘Consul’, it was 9.35 and 
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11.76 t/ha in the case of flooding, and 6.80 and 9.30 t/ha in 
the case of drip irrigation, respectively. The total inorganic 
elements/ash content is significantly lower in the variety 
‘Consul’. This is probably due to the dissolution of elements 
in the biomass with high productivity of this variety. 
Conclusions. The natural contamination of rice crops 
with arsenic limits the nutritional value of the crop. The 
introduction of drip irrigation of rice crops significantly 
reduces the accumulation of highly toxic arsenic in the 
grain, which is especially important for children food. 
The increase in cadmium and strontium accumulation 
determined by drip irrigation leads to high requirements 
for the quality of phosphate fertilizers used in crop 

cultivation technologies. Introduction of drip irrigation 
optimizes the aerobic conditions of ion supply, which leads 
to increased accumulation of trace elements – components 
of redox systems of plants. The only exception is a slight 
decrease in iron content, which is probably associated with 
the activation of mechanisms of inhibition of the inflow 
of arsenic to the grain of rice. At the same time, there is 
a slight decrease in the productivity of crops. Thus, under 
drip irrigation there is an increase in the accumulation 
of biologically important metals and a decrease in the 
accumulation of highly toxic arsenic.

Keywords: arsenic; heavy metals; trace elements; spectro-
scopy; ICP-MS.
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Introduction 
Peppermint (Mentha piperita L.) is a valua-

ble medicinal essential oil culture that is wide-
ly used in medicine, chemical, pharmaceutical, 
perfumery, cosmetics, food and other indus-
tries. Plants are the source for obtaining phar-
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Economic valuable traits of promising breeding samples 
and ‘Chornolysta’ variety of Mentha piperita L. 
after in vitro sanitation and micropropagation
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Purpose. To study the impact of clonal micropropagation and sanitation in vitro by viricide Ribavirin on ex vitro plant 
productivity, quantitative content and qualitative composition of peppermint essential oil components obtained from four 
breeding samples of peppermint plants (Mentha piperita L.) and the ‘Chornolysta’ variety. Methods. The study used methods 
of field agrotechnical one-factor experiment, essential oil distillation with water vapor according to the Ginzberg method, 
capillary gas chromatography and statistical analysis. Results. Due to the sanitation process in vitro, the yield of air-dried 
leaves of breeding samples increased by 2.9–7.1%, the ‘Chornolysta’ variety by 51.4% and rhizomes by 2.2–3.8% and 28.5% 
respectively, which amounted 0.35–2.74 t/ha. A significant increase of essential oil yield of breeding samples from 4.0 to 
9.9 kg/ha was shown, and of the ‘Chornolysta’ variety – up to 28.6 kg/ha. After in vitro sanitation and clonal micropropa-
gation of the breeding sample M 01-12, the content of essential oil was more than 4%. The following components of pep-
permint essential oil were identified: limonene, cineole, menton, mentofuran, isomenton, menthyl acetate, β-caryophyllene, 
isomenthol, menthol, pulegon, piperitone and carvone. A clear tendency to a decrease in the amount of menton and isomen-
thol with isomenton and menthol increase in plants, sanitated and propagated in vitro, was revealed. Conclusions. The use 
of tissue and organ culture methods and in vitro sanitation improves the qualitative composition of terpenoids by increas-
ing the amount of menthol and menton reducing. The data obtained on the composition of terpenoids should be considered 
in peppermint selection as one of the integral criteria, which should be included in the list of economically valuable char-
acteristics of peppermint plants, such as foliage, biomass of air-dried leaves, plant rhizomes and the amount of peppermint 
essential oil. Six indicators of the essential oil of the breeding sample M 01-02, namely citric acid, cineole, mentofuran, 
isomentone, pulegon, carvone, as well as the cineole / limonene ratio, meet the criteria of the European Pharmacopoeia, so 
it can be considered as promising for cultivation among the studied samples.

Keywords: peppermint; Mentha piperita L., in vitro; micropropagation; productivity; essential oil, capillary gas chromatography.
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maceutical leaves, essential oil and biologically 
active substances (BAS) [1]. Herbal medicinal 
raw materials of peppermint are leaves, essen-
tial oil and its components. Oil (Menthae piper-
itae oleum) and its main component menthol 
are the part of phyto-collections and about 40 
combined medicines of domestic and foreign 
origin. A herb (Herba Menthae piperitae), 
leaves (Folia Menthae piperitae) and pepper-
mint essential oil are used in medicines manu-
facturing. Peppermint herb contains about 3% 
of essential oil (inflorescences – up to 6%, 
stems – 0.4%, leaves – up to 4.8%) [2]. A pe-
culiarity of peppermint, as an essential oil 
plant, is the presence of secretory structures 
located on the leaves, shoots and rhizomes of 

Біотехнологія
та біобезпека
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the plant, which secrete essential oil, the main 
components of which are monoterpenes. Ac-
cording to the State Register of Medicines of 
Ukraine, about 70 pharmaceuticals contain 
menthol [3]. According to the available data, 
about 100 biologically active substances (BAS) 
have been identified in the mint essential oil, 
among which menthol is predominant [1]. Ac-
cording to the requirements of the European 
Pharmacopoeia (EP), peppermint essential oil 
should contain: limonene – 1.0–5.0%, cineole – 
3.5–14.0%, menthone – 14.0–32.0%, mentof-
uran – 1.0–9.0%, isomentone – 1.5–10.0%, 
menthyl acetate – 2.8–10.0%, menthol – 30.0–
55.0%, pulegon – 4.0%, carvone – 1.0% and 
isopulegon – 0.2% [4].

The content of the essential oil depends on 
the varietal characteristics, time of harvesting 
[5], age of the plant [6], conditions of agricul-
tural technology [7], climatic and environmen-
tal factors [8]. In addition, the quantitative 
and qualitative composition of the oil fluctu-
ates significantly along the growing season [9].

Peppermint plants are affected by fungi, 
bacteria and viruses, which causes a decrease 
in yield, the amount of BAS and the quality of 
medicinal raw materials, often causing the 
death of crops of valuable genotypes [10]. The 
peppermint is of hybrid origin and its varieties 
are recommended for vegetative propagation 
only, since the seed does not reproduce the pa-
rent form, a decrease in its productivity is ob-
served during prolonged cultivation. Even in 
conditions of well-maintained nursery manage-
ment, the accumulation and transfer of patho-
gens with planting material occurs.

In order to meet the needs of the pharmaceu-
tical market in high quality raw materials, it is 
important to maintain at optimum level qualita-
tive and quantitative indicators of cultivated 
varieties, namely yield, total leaves density, the 
amount of essential oil and its major compo-
nents, in particular menthol. Now, one of the 
most effective ways for obtaining quality raw 
materials is to improve varietal material by the 
technique of apical meristem and chemotherapy, 
based on explants in vitro cultivation on nutri-
ent media with antivirals and growth regula-
tors [11]. The effect of growth regulators on the 
concentration, yield and components of mint 
essential oil is known [12–14].

In the State register of plant varieties valu-
able for cultivation in Ukraine for 2019, 5 vari-
eties of peppermint were included [15]. With 
the exception of the ‘Lada’ variety, the rest of 
them were created 10 years or more ago. An-
thropogenic and environmental factors of the 
environment cause the extinction and “degene-

ration” of cultivated peppermint varieties. Con-
sidering the polymorphism of morphological 
features and component composition of the es-
sential oil and the accumulation of pathogens 
during vegetative propagation, the method of 
clonal micropropagation for peppermint culture 
is promising for rapid reproduction of geneti-
cally valuable varieties, breeding specimens 
and plant sanitation after pathogens influence.

The relevance of this work lies in the sys-
tematic study of the effect of plant sanitation 
in the conditions of clonal micropropagation in 
vitro on the industrial indicators and composi-
tion of terpenoids in the essential oil of per-
spective peppermint samples.

The purpose of the research is to study the 
effect of clonal micropropagation and sanita-
tion of peppermint (Mentha piperita L.) plants 
in vitro by Ribavirin virocide on the producti-
vity of ex vitro plants, the quantitative content 
and qualitative composition of the components 
of mint essential oil obtained from four bree-
ding specimens and the ‘Chornolysta’ variety.

Materials and methods 
Four breeding samples of peppermint plants 

and the ‘Chornolysta’ variety, provided by the 
Experimental Station of Medicinal Plants of 
the Institute of Agroecology and Environment 
of the NAAS of Ukraine, which were tested at 
the final stage of the breeding process and 
obtained samples of their essential oil were 
selected as objects of study. The ‘Chornolysta’ 
variety in the pharmaceutical industry is reco-
gnized as a medical standard [16].

The methods of in vitro culture of isolated tis-
sues and organs and chemotherapy were used for 
peppermint plants sanitation. For introduction 
to the culture and micropropagation of plant ex-
plants modified Murashige and Skoog (MS) nu-
trient media with growth regulators (0.75 mg/l 
6-benzylaminopurine,  0.1 mg/l of adenine, 
0.05 mg/l of indolyl-3-acetic acid, 0.5 mg/l
of gibberellic acid) and for one passage of Riba-
virin (1-β-D-ribofuranosyl-1,2,4-triazole-3-car bo-
 xamide, Sigma-Aldrich, USA) at a concentra-
tion of 10 mg/l [17 ] were used.

Along 2015–2017 annually in the field, five 
experiments were planted in the seedling 
method in four repetitions in vil. Beresotocha 
in the Lubenskyi district of Poltava region at 
the territory of the Experimental station of 
medicinal plants of the Institute of Agro-ecolo-
gy and Environment of the National Academy 
of Agrarian Sciences of Ukraine, in which they 
tested the variety of peppermint ‘Chornolysta’ 
and four promising breeding samples. Vegeta-
tively propagated and not sanitized plants 
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served as a reference for sanitized by clonal 
micropropagation and in vitro chemotherapy 
experimental planting material. The mint 
seedlings used to set up the experiments cor-
responded to the standards of the normative 
document [18]. Evaluation was carried out du-
ring the period of technical suitability for plant-
ing in branching phase (second decade of May).

The plots were of five-rows. The length of one 
row was 10 m, the total area of   the plot was               
23 m2. The distance between the plants was 20 
cm (250 plants per plot). Protective strips were 
laid with the same selection sample or variety 
that was tested in the experiment. The lateral 
protective strips were 0.9 m (2 rows), the length 
of the protective stripe before and after the ex-
periment was 2 m. Plants were selected on each 
plot using the linear meter method to determine 
leaves number, yield and chemical components of 
the essential oil [19]. The plant raw materials for 
the production of essential oil were taken in com-
pliance with the deadlines determined by the 
technological regulations for peppermint in the 
mass flowering phase [18]. Leaves density was 
calculated as the ratio of the mass of the leaves 
to the total mint mass. The yield of rhizomes was 
evaluated in the autumn after the end of the 
growing season in that part of the area where 
the aboveground mass was not harvested, since 
its cutting worsens the quality indicators of rhi-
zomes due to the outflow of nutrients as a result 
of the after-grass growth. Dug out rhizomes 
were separated from the mother plant, weighed 
and recalculated per hectare (t/ha).

Essential oil from peppermint herb was ob-
tained by distillation with water vapor accord-
ing to the method of Ginsberg [20]. The ob-
tained mint oil was stored in the refrigerator 
at 4 °C. The analysis of the essential oil com-
ponents was performed by capillary gas chro-
matography on an Agilent 7890A chromato-
graph with a flame ionization detector with 
automatic sample entry. Column: DB-WAX 
(Agilent) 60 m × 0.25 mm, fixed phase macrogol 
20000 (0.25 µm). Carrier gas: helium 1.5 ml/min, 
flow separation 1:50. For chromatography, 25 µl 
of the essential oil was dissolved in 1.5 ml of 
n-hexane, injection volume: 1.0 µl. Chromatog-
raphy program: the column temperature was 
maintained at 70 °C for 15 min, then the tem-
perature was raised to 240 °C for 85 min and 
maintained for 5 min at 240 °C; sample input 
temperature – 250 °C, detector temperature – 
270 °C.

Identification of the biochemical components 
was performed by comparing the chromato-
grams with a typical mint oil chromatogram, 
which was in accordance with EF standards [4]. 

The percentages of the components were calcu-
lated by internal normalization, the composi-
tion of the essential oil was analyzed, and the 
results were compared with the corresponding 
intact plants.

The text and tables show the arithmetic 
mean values (n = 10) and their standard errors 
(x ± SE). The results were processed statisti-
cally using the program Statistica 10.0. One-
way variance analysis was used; differences 
between the mean values were calculated by 
the ANOVA method.

Results
The key features of the economic value of 

breeding samples and zoned peppermint varie-
ties are the yield of above ground mass and 
rhizomes and the content of essential oil. It is 
these two components that determine the yield 
of essential oil per unit area and is the basis 
for the formation of the quantity and quality 
of the obtained products. An important fea-
ture on which the process of propagation and 
cultivation of a variety in production depends 
is the yield of rhizomes. In the experiments, 
the sanitation effect of the peppermint sam-
ples on the biochemical parameters was evalu-
ated by the method of in vitro isolated tissues 
and organs cultivation (Table 1).

In the experimental variants, the yield of 
air-dry leaves after sanitation and micropropa-
gation in vitro increased from 2.9 to 51.4%. 
However, it should be noted that promising 
breeding samples, even without in vitro cul-
ture, were characterized by high yields of air-
dried leaves, which exceeded the ‘Chornolysta’ 
variety (reference) by 92.1–110%. Due to the 
improvement, the plant yields of the breeding 
samples exceeded Chornolista by 30.7–48.6%. 
The sanitation did not significantly affect the 
number of air-dried leaves obtained from 
breeding specimens, as their productivity in-
creased by only 2.9–7.1%.

The yield of rhizomes in sanitised pepper-
mint plants was higher by 2.2–28.5%. The 
maximum increase of this index was deter-
mined in the variety ‘Chornolista’ (P ≤ 0.01), 
in the breeding samples M 01-02 and M 01-12 
the yield of rhizomes significantly increased (P 
≤ 0.05), and in the sample M 01-04 the increase 
was minimal – 2.2%. The rhizome yield in-
creased from 0.35 t to 2.74 t/ha.

The growth of yield indicators after the 
sanitation and micropropagation in vitro 
caused the accumulation of the amount of es-
sential oil obtained in breeding samples from 
4.0 to 9.9 kg/ha, and in the variety ‘Chorno-
lysta’ – up to 28.6 kg/ha, that amounted 4.1–
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8.5% for breeding specimens and 54.4% for 
the ‘Chornolysta’ variety.

The leaves density of vegetatively propagat-
ed breeding samples was in the range of 55–
59%, after sanitation and clonal reproduction 
increased by 2–3%. Particular note is the 
breeding specimen M 01-12, which after in 
vitro sanitation, made up to 62% of leaves den-
sity. In the crop structure of the aboveground 
part of vegetatively propagated plants of the 
‘Chornolista’ variety, the leaves make up only 
33%, and after the sanitation in vitro, this 
indicator increased significantly by 16%. 
Among the studied samples of peppermint for 
the content of essential oil, a high index of 
4.02% was detected in the selection sample              
M 01-12 after in vitro culture (Table 1).

Within the composition of peppermint es-
sential oil limonene, cineole, menthone, mento-

furan, isomentone, menthyl acetate, β-caryo-
phyllene, isomenthol, menthol, pulegon, piperi-
tone and carvone were identified by capillary 
gas chromatography (Table 2).

According to the obtained data, the maxi-
mum content of menthol, as the main marker 
component of essential oil, contain plants of the 
‘Chornolysta’ variety – 30.7–33.3% and the se-
lection sample M 01-02 – 28.6–29.4% (Fig. 1–4).

In the samples of essential oil of vegetatively 
propagated plants and after in vitro sanitation, 
the amount of menthol was from 15.4 to 33.3%, 
mentone to 15.1–50.9%. According to the results 
of the chromatographic analysis, an increase in 
the total amount of menthone, menthol, isomen-
ton and isomenthol in essential oil of healed pep-
permint plants in culture was observed.

Limonene is the precursor of the main com-
ponents and its concentration in the essential 

Table 1
Indicators of economically valuable traits of peppermint samples under conditions 

of using clonal micropropagation and in vitro sanitation (2015–2017)

Sample, 
variety Variant

Yield, t/ha Leaves 
density, %

Essential oil 
content, %

Essential oil 
yield  kg/haAir-dry leaves Rhisomes

Ì 01-02 reference group 2.69±0.06 20.4±0.23 57 3.68±0.14 99.0
³n vitro 2.77±0.07** 21.1±0.26* 60 3.73±0.13 103.3

Ì 01-03 reference group 2.74±0.07 24.8±0.31 55 3.61±0.11 98.9
³n vitro 2,80±0,06* 25.4±0.37 57 3.65±0.12 102.9

Ì 01-04 reference group 2,87±0,06 13.9±0.17 55 3.82±0.18 109.6
³n vitro 2.99±0.08** 14.2±0.20 57 3.89±0.14 116.3

Ì 01-12 reference group 2.94±0.06 13.1±0.19 59 3.97±0.18 116.7
³n vitro 3.15±0.07** 13.6±0.20* 62 4.02±0.19 126.6

‘Chornolysta’
reference group 1.41±0.03 9.6±0.16 33 3.76±0.15 52.6
³n vitro 2.12±0.04** 12.3±0.18** 49 3.83±0.16 81.2

Note. Reference group – vegetatively propagated plants; in vitro – plants were sanitized and propa-
gated in vitro (* P ≤ 0.05; ** P ≤ 0.01)

Table 2
The component composition of the essential oil obtained from vegetatively propagated 

and sanitized breeding samples and the  variety of peppermint ‘Chornolysta’ (%)

Essential oil components Standard ratios 
EP, %

Sample/Variety
Ì 01-02 Ì 01-03 Ì 01-04 Ì 01-12 ‘Chornolysta’

VÐ ³n vitro VÐ ³n vitro VÐ ³n vitro VÐ ³n vitro VÐ ³n vitro
Limonene 1.0–5.0 1.0 0.8 1.1 1.0 0.9 0.7 0.8 1.2 1.1 1.0
Cineole 3.5–14.0 5.0 4.4 2.1 2.4 3.4 3.0 2.8 2.8 3.8 3.1
Menthone 14.0–32.0 33.9 36.9 15.1 17.0 33.6 50.9 37.4 18.4 23.5 21.8
Mentofuran 1.0–9.0 3.2 3.4 8.4 5.0 7.0 4.8 5.3 6.7 4.8 4.5
Isomentone 1.5–10.0 5.9 7.1 21.6 26.1 5.8 6.8 6.2 18.7 4.0 3.3
Menthyl Acetate 2.8–10.0 2.6 1.6 5.3 3.3 11.2 3.5 8.8 6.2 3.0 2.9
β-caryophyllene – 0.2 0.2 0.8 1.0 0.6 1.1 0.7 0.8 1.0 1.6
Isomenthol – 6.5 5.8 2.1 1.6 2.4 1.4 2.1 1.6 6.5 6.4
Menthol 30.0–55.0 28.6 29.4 19.7 22.4 25.7 15.4 21.8 27.2 30.7 33.3
Pulegon to 4.0 3.1 1.9 11.3 8.6 4.1 6.3 9.2 10.7 11.1 11.9
Piperitone – 0.1 0.2 0.3 0.4 0.3 0.5 0.4 0.3 0.4 0.4
Carvone to 1.0 0.2 0.1 0.5 0.5 0.0 0.1 0.0 0.4 0.6 0.9
Other Compounds – 9.7 8.4 11.7 10.8 4.9 5.6 4.5 5.0 9.5 8.9
Cineole / Limonene more than 2.0 5.0 5.8 2.0 2.4 3.9 4.3 3.5 2.3 3.5 3.1

Note. VP – vegetatively propagated plants; in vitro – sanitized plants.
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Fig. 1. Chromatogram of peppermint essential oil compounds of breeding sample M 01-02 
before in vitro sanitation and reproduction

Fig. 2. Chromatogram of peppermint essential oil compounds of breeding sample M 01-02 
after in vitro sanitation and reproduction

Fig. 3. Chromatogram of essential oil compounds of peppermint ‘Chornolysta’ 
variety leaves before in vitro sanitation and reproduction

oil samples after plant sanitation and clonal mic-
ropropagation decreased by 0.1–0.4%, except 
for the M 01-12 sample. By the amount of 

1.8-cineole, which in its pure form has a cam-
phor smell and a burning taste, the essential oil 
of vegetatively propagated variety M 01-02 con-
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tains its maximum amount – 5.0 and 4.4% – in 
sanitized plants. Essential oil obtained from 
vegetatively propagated plants of the ‘Chorno-
lysta’ variety also meet EP standards. The cine-
ole / citric acid ratio is an integral indicator of 
the quality of peppermint essential oil. Essen-
tial oil samples before and after sanitation and 
in vitro micropropagation meet EP standards 
(more than 2.0%), which distinguishes them 
among the previously studied varieties of 
Ukrainian breeding [21].

Samples of essential oil in the amount of 
mentofuran, which is synthesized from pule-
gon and contained mainly in peppermint flo-
wers, meet the standards of EP too. Among the 
samples of essential oil of peppermint plants 
which have been healed in vitro, there is a ten-
dency for mentofuran decreasing by 0.3–3.3%, 
excepting the breeding sample M 01-02.

Menthyl acetate in all samples of essential 
oil meets the criteria of EP requirements, ex-
cepting varieties of samples M 01-02, which 
has slightly reduced values – 2.6% in the con-
trol variant, and in plants, healed and propa-
gated in vitro – 1.6%. According to the amount 
of pulegon, only the essential oil of the bree-
ding sample M 01-02 meets the standards of 
EP, and in breeding samples M 01-03, M 01-04, 
M 01-12 and ‘Chornolysta’ before and after 
sanitation and micropropagation in vitro ex-
ceeds them.

According to the total content of marker 
compounds of the mint essential oil, namely 
menton, isomentone, menthol, isomenthol – 
peppermint plants can be arranged in the fol-
lowing sequence: breeding samples M 01-02 
(74.9–79.1%); M 01-04 (67.5–74.5%); M 01-12 
(65.9–67.5%); M 01-03 (58.5–67.1%) and ‘Chor-
nolysta’ variety (64.7–64.8%).

The amount of menthone in breeding speci-
mens M 01-02, M 01-04 and vegetatively prop-
agated M 01-12 exceeds the recommended EP 
standards. Isomenton in the breeding sample 
M 01-03 exceeds the norm by 2 times, and af-
ter sanitation and cloning – by 2.5 times, and 
the content of menthol in all studied varieties 
is less than the EP standards.

As a result of factor analysis of the main 
components of the breeding peppermint sam-
ples essential oil, it was found that the first 
axis of the main components is 48.25% of the 
variance in the set of indicators, of which cin-
eole, β-caryophyllene, isomenthol and pulegon 
were of the greatest meaning (Table 3). A slight-
ly smaller contribution to the dispersion was 
made by isomentone, mentofuran and menthol.

The second axis of the major components is 
28.11% of the total dispersion, which is domi-
nated by the amount of limonene, carvone, 
piperitone and menthone.

The third axis (PC3) covers 14.41% of the 
variance. The maximum value in it is the con-
tent of menthyl acetate. We consider it neces-
sary to evaluate significant changes in the 
synthesis of isoprenoids in plants in the pro-
cess of clonal micropropagation of breeding 
samples of peppermint. First of all, their im-
portant difference is the high content of men-
thone, excepting the breeding sample M 01-03. 
Thus, in the variety M 01-12, the menthone 
after in vitro culture decreased by 2 times – 
from 37.4 to 18.4%, while in the breeding sam-
ple M 01-04 it increased – from 33.6 to 50.9%. 
Menthone is relatively stable in the breeding 
sample M 01-02 and the ‘Chornolysta’ variety. 
Menthone biosynthesis can occur by the resto-
ration of pulegon or piperitone, as well as in 
the process of menthol oxidation [9]. Obviously, 

Fig. 4. Chromatogram of essential oil compounds of peppermint ‘Chornolysta’ 
variety leaves after in vitro sanitation and reproduction
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with the use of in vitro culture method in 
plants of the variety M 01-12, the path of pul-
egon metabolism shifts towards the synthesis 
of isomentone, which, according to Fedchen-
kova Yu. A. [16], is caused by the decrease in 
the activity of the enzyme systems associated 
with the menthone accumulation in the leaves.

In the group of terpenoids studied, the first 
significant feature is the monocyclic terpene 
cineole (Table 3) with pronounced bacteriosta-
tic action, which is intensively accumulated in 
the plants of the breeding sample M 01-02. The 
second most important marker is the pulegon, 
which is an important precursor of menthone 
and menthol in their biosynthesis. These bio-
chemical characteristics in the complex are the 
most important characteristics of the secon-
dary biosynthesis of metabolites in the leaves 
of peppermint plants.

The identified components of the essential oil 
of perspective breeding peppermint samples 
fluctuate within: limonene from 0.7% to 1.2%, 
cineole – 2.1–5.0%, menthone – 15.1–50.9%, 
mentofuran – 3,2–8.4%, isomentone – 5.8–26.1%, 
menthyl acetate – 1.6–11.2%, β-caryophyllene – 
0.2–1.1%, isomenthol – 1,4–6.5%, menthol – 
15.4–29.4%, pulegon – 1.9–11.3%, piperitone – 
0.1–0.5%, carvone – 0.0–0.5% (Table 2).

Thus, after sanitation and micropropagation 
in vitro, the breeding sample of peppermint              
M 01-02 contains 3.7% of essential oil and 
28.6–29.4% of menthol, at the same time the 
breeding sample of M 01-12 contains the larg-
est amount of essential oil – 4.02 and menthol 
in it – 27.2%, but the pulegon twice exceeds 
the EP criteria.

Six indicators of the essential oil of the 
breeding sample M 01-02, namely: limonene, 
cineole, mentofuran, isomentone, pulegon and 

carvone, meet the criteria of the European 
Pharmacopoeia, so it can be considered promi-
sing among the studied breeding samples.

Considering that in the studied breeding 
samples during the period of mass flowering, 
the precursors of menthol biosynthesis, namely 
pulegon, isomentone and menton differed in 
high content, and menthol, in turn, was low, it 
is necessary to trace the component composi-
tion of essential oil in other phases of mint 
flowering – at its beginning and ending.

The experiments were conducted along 2014–
2017 according to the scientific topic “Biotech-
nological basis of reproduction of essential oil 
medicinal plants of Lamiaceae family for ob-
taining high quality planting material» (state 
registration number 0116U001994).

Conclusions 
As a result of sanitation, the yield of air–

dried leaves of perspective breeding specimens 
increased by 2.9–7.1%, and in the ‘Chornolysta’ 
variety – by 51.4%, compared to control. The 
yield of rhizomes of breeding specimens in-
creased by 2.2–3.8%, of the ‘Chornolysta’ va-
riety – by 28.5%, which corresponds to increase 
of biomass yield from 0.35 to 2.74 kg/ha. Clon-
al micropropagation and sanitation of pepper-
mint plants in vitro resulted in an increase in 
the amount of essential oil obtained in the 
breeding specimens of 4.0–9.9 kg/ha, and in 
the ‘Chornolysta’ variety – 28.6 kg/ha, which 
is in breeding plant samples 4.0–8.5%, and in 
the variety ‘Chornolysta’ – 54.4%. The maxi-
mum content of essential oil (more than 4%) 
was observed in the breeding sample M 01-12 
after sanitation in vitro.

Thus, the sanitation and clonal micropropaga-
tion in vitro causes an improvement in the quali-

Table 3
Contribution of features into the main components 

of peppermint varieties
Essential oil components F1 (48,25%) F2 (28,11%) F3 (14,41%)
Limonene 0.176 0.498* 0.185
Cineole 0.917** 0.025 0.003
Menthone 0.313 0.576* 0.082
Mentofuran 0.541* 0.000 0.280
Isomentone 0.618* 0.322 0.016
Menthyl acetate 0.048 0.205 0.671*
β-caryophyllene 0.786** 0.132 0.053
Isomenthol 0.793** 0.180 0.011
Menthol 0.392* 0.290 0.173
Pulegon 0.795** 0.007 0.038
Piperitone 0.312 0.597* 0.033
Carvone 0.407 0.517* 0.064
Minor compounds 0.176 0.498* 0.185

Note. F1, F2, F3 are the first, second and third axes of the principal 
components respectively.
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tative composition of terpenoids. Increasing the 
amount of menthol in the conditions of simulta-
neous reduction of menthone is advisable to take 
into account in the process of mass clonal mic-
ropropagation of peppermint plants, which is a 
necessary condition for selection and provides 
an increase in leaves density, yield of air-dry 
leaves, rhizomes and amount of essential oil.

Six indicators of the essential oil of the 
breeding sample M 01-02, namely: limonene, 
cineole, mentofuran, isomenton, pulegon, 
carvone, as well as the ratio of cineole/li-
monene meet the criteria of the European 
Pharmacopoeia, therefore, among the studied 
breeding samples it can be considered promi-
sing for cultivation.
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Ìåòà. Âñòàíîâèòè åôåêòèâí³ñòü âïëèâó êëîíàëüíîãî 
ì³êðîðîçìíîæåííÿ òà îçäîðîâëåííÿ ðîñëèí ì’ÿòè ïåð-
öåâî¿ (Mentha piperita L.) â êóëüòóð³ in vitro â³ðîöèäîì 
Ribavirin  íà ïðîäóêòèâí³ñòü ðîñëèí ex vitro, ê³ëüê³ñíèé 
âì³ñò ³ ÿê³ñíèé ñêëàä êîìïîíåíò³â ì’ÿòíî¿ åô³ðíî¿ îë³¿, 
îòðèìàíî¿ ç ÷îòèðüîõ ñåëåêö³éíèõ çðàçê³â é ñîðòó ‘×îð-
íîëèñòà’. Ìåòîäè. Ó äîñë³äæåííÿõ âèêîðèñòàíî ìåòîäè 
ïîëüîâîãî àãðîòåõí³÷íîãî îäíîôàêòîðíîãî äîñë³äó, ïå-
ðåãîíêè îë³¿ åô³ðíî¿ ç âîäÿíîþ ïàðîþ çà ìåòîäèêîþ 
Ã³íçáåðãà,  êàï³ëÿðíî¿ ãàçîâî¿ õðîìàòîãðàô³¿ òà ñòàòèñ-
òè÷íîãî àíàë³çó. Ðåçóëüòàòè. Çàâäÿêè ïðîöåñó îçäîðîâ-
ëåííÿ â êóëüòóð³ in vitro âðîæàéí³ñòü ïîâ³òðÿíî-ñóõèõ 
ëèñòê³â ñåëåêö³éíèõ çðàçê³â çá³ëüøèëàñÿ íà 2,9–7,1%, à 
ñîðòó ‘×îðíîëèñòà’ – 51,4% òà êîðåíåâèù íà 2,2–3,8% ³ 
ñîðòó ‘×îðíîëèñòà’ – 28,5%, ùî ñêëàäàº 0,35–2,74 ò/ãà. 
Ïîêàçàíî äîñòîâ³ðíå çðîñòàííÿ âèõîäó åô³ðíî¿ îë³¿ ó 
ñåëåêö³éíèõ çðàçê³â â³ä 4,0 äî 9,9 êã/ãà, à ó ñîðòó ‘×îð-
íîëèñòà’ – 28,6 êã/ãà. Ï³ñëÿ îçäîðîâëåííÿ òà êëîíàëüíî-
ãî ì³êðîðîçìíîæåííÿ â êóëüòóð³ in vitro ó ñåëåêö³éíîãî 
çðàçêà Ì 01-12 ïðîñë³äêîâóâàëîñü íàêîïè÷åííÿ âì³ñòó 
åô³ðíî¿ îë³¿ á³ëüøå 4%. Íàìè ³äåíòèô³êîâàíî íàñòóïí³ 
êîìïîíåíòè åô³ðíî¿ îë³¿ ì’ÿòè ïåðöåâî¿: ë³ìîíåí, öè-
íåîë, ìåíòîí, ìåíòîôóðàí, ³çîìåíòîí, ìåíò³ë àöåòàò, 

β-êàð³îô³ëåí, ³çîìåíòîë, ìåíòîë, ïóëåãîí, ï³ïåðèòîí òà 
êàðâîí. Âñòàíîâëåíî ÷³òêó òåíäåíö³þ äî çìåíøåííÿ 
ê³ëüêîñò³ ìåíòîíó òà ³çîìåíòîëó òà  îäíî÷àñíå çá³ëü-
øåííÿ ³çîìåíòîíó ³ ìåíòîëó ó ðîñëèí, ùî îçäîðîâëåí³ 
òà ðîçìíîæåí³ â óìîâàõ êóëüòóðè ³n vitro. Âèñíîâêè. Çà-
ñòîñóâàííÿ ìåòîä³â êóëüòóðè òêàíèí ³ îðãàí³â é îçäî-
ðîâëåííÿ ³n vitro ñïðè÷èíÿº ïîë³ïøåííÿ ÿê³ñíîãî ñêëàäó 
òåðïåíî¿ä³â çà ðàõóíîê çá³ëüøåííÿ ê³ëüêîñò³ ìåíòîëó òà 
çìåíøåííÿ ìåíòîíó. Îòðèìàí³ äàí³ ùîäî ñêëàäó òåðïåíî-
¿ä³â íåîáõ³äíî âðàõîâóâàòè â ñåëåêö³¿ ì’ÿòè ïåðöåâî¿ ÿê 
îäíîãî ³ç ³íòåãðàëüíèõ êðèòåð³¿â, ÿêèé íåîáõ³äíî ââåñòè 
äî ïåðåë³êó ãîñïîäàðñüêî-ö³ííèõ îçíàê êóëüòóðè ì’ÿòè 
ïåðöåâî¿: îáëèñòâ³ííÿ, á³îìàñó ïîâ³òðÿíî-ñóõèõ ëèñòê³â, 
êîðåíåâèù ðîñëèí òà ê³ëüê³ñòü âèõîäó ì’ÿòíî¿ åô³ðíî¿ 
îë³¿. Ø³ñòü ïîêàçíèê³â åô³ðíî¿ îë³¿ ñåëåêö³éíîãî çðàçêà 
Ì 01-02, à ñàìå ë³ìîíåí, öèíåîë, ìåíòîôóðàí, ³çîìåí-
òîí, ïóëåãîí, êàðâîí, à òàêîæ ñï³ââ³äíîøåííÿ öèíåîë/
ë³ìîíåí â³äïîâ³äàþòü êðèòåð³ÿì ºâðîïåéñüêî¿ ôàðìàêî-
ïå¿, òîìó ñåðåä äîñë³äæóâàíèõ ñåëåêö³éíèõ çðàçê³â éîãî 
ìîæíà ââàæàòè íàéïåðñïåêòèâí³øèì äëÿ êóëüòèâóâàííÿ.

Êëþ÷îâ³ ñëîâà: ì’ÿòà ïåðöåâà; Mentha piperita L.; êóëü-
òóðà in vitro; ì³êðîðîçìíîæåííÿ; âðîæàéí³ñòü; åô³ðíà 
îë³ÿ; êàï³ëÿðíà ãàçîâà õðîìàòîãðàô³ÿ.
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Öåëü. Óñòàíîâèòü ýôôåêòèâíîñòü âîçäåéñòâèÿ êëî-
íàëüíîãî ìèêðîðàçìíîæåíèÿ è îçäîðîâëåíèÿ ðàñòåíèé 
ìÿòû ïåðå÷íîé (Mentha piperita L.) â êóëüòóðå in vitro 
âèðîöèäîì Ribavirin íà ïðîäóêòèâíîñòü ðàñòåíèé ex 
vitro, êîëè÷åñòâåííîå ñîäåðæàíèå è êà÷åñòâåííûé ñîñ-
òàâ êîìïîíåíòîâ ìÿòíîãî ýôèðíîãî ìàñëà, ïîëó÷åííîãî 
èç ÷åòûðåõ ñåëåêöèîííûõ îáðàçöîâ è ñîðòà ‘×îðíîëèñòà’. 
Ìåòîäû. Â èññëåäîâàíèÿõ èñïîëüçîâàíû ìåòîäû ïîëåâî-
ãî àãðîòåõíè÷åñêîãî îäíîôàêòîðíîãî îïûòà, ïåðåãîíêè 
ýôèðíîãî ìàñëà ñ âîäÿíûì ïàðîì ïî ìåòîäèêå Ãèíçáåðãà, 
êàïèëëÿðíîé ãàçîâîé õðîìàòîãðàôèè è ñòàòèñòè÷åñêîãî 
àíàëèçà. Ðåçóëüòàòû. Áëàãîäàðÿ ïðîöåññó îçäîðîâëåíèÿ 
â êóëüòóðå in vitro óðîæàéíîñòü âîçäóøíî-ñóõèõ ëèñòüåâ 
ñåëåêöèîííûõ îáðàçöîâ óâåëè÷èëàñü íà 2,9–7,1%, à ñîðòà 
‘×îðíîëèñòà’ – 51,4% è êîðíåâèù – íà 2,2–3,8% è íà 28,5% 
ñîîòâåòñòâåííî, ÷òî ñîñòàâèëî 0,35–2,74 ò/ãà. Ïîêàçàíî 
äîñòîâåðíîå óâåëè÷åíèå âûõîäà ýôèðíîãî ìàñëà ó ñåëåê-
öèîííûõ îáðàçöîâ îò 4,0 äî 9,9 êã/ãà, à ó ñîðòà ‘×îðíîëèñ-
òà’ – äî 28,6 êã/ãà. Ïîñëå îçäîðîâëåíèÿ è êëîíàëüíîãî 
ìèêðîðàçìíîæåíèÿ â êóëüòóðå in vitro ó ñåëåêöèîííîãî 
îáðàçöà Ì 01-12 ïðîñëåæèâàëîñü íàêîïëåíèå ñîäåðæà-
íèÿ ýôèðíîãî ìàñëà áîëåå 4%. Áûëè èäåíòèôèöèðîâàíû 
òàêèå êîìïîíåíòû ýôèðíîãî ìàñëà ìÿòû ïåðå÷íîé: ëèìî-
íåí, öèíåîë, ìåíòîí, ìåíòîôóðàí, èçîìåíòîí, ìåíòèëà-
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öåòàò, β-êàðèîôèëåí, èçîìåíòîë, ìåíòîë, ïóëåãîí, ïèïå-
ðèòîí è êàðâîí. Óñòàíîâëåíà ÷åòêàÿ òåíäåíöèÿ ê óìåíü-
øåíèþ êîëè÷åñòâà ìåíòîíà è èçîìåíòîëà, à òàêæå îäíî-
âðåìåííîå óâåëè÷åíèå èçîìåíòîíà è ìåíòîëà ó ðàñòåíèé, 
îçäîðîâëåííûõ è ðàçìíîæåííûõ â óñëîâèÿõ êóëüòóðû in 
vitro. Âûâîäû. Ïðèìåíåíèå ìåòîäîâ êóëüòóðû òêàíåé è 
îðãàíîâ è îçäîðîâëåíèÿ in vitro óëó÷øàåò êà÷åñòâåííûé 
ñîñòàâ òåðïåíîèäîâ çà ñ÷åò óâåëè÷åíèÿ êîëè÷åñòâà ìåí-
òîëà è óìåíüøåíèÿ ìåíòîíà. Ïîëó÷åííûå äàííûå î ñîñòà-
âå òåðïåíîèäîâ íåîáõîäèìî ó÷èòûâàòü â ñåëåêöèè ìÿòû 
ïåðå÷íîé êàê îäíîãî èç èíòåãðàëüíûõ êðèòåðèåâ, êîòî-
ðûé íåîáõîäèìî îòíåñòè ê ïåðå÷íþ õîçÿéñòâåííî-öåí-
íûõ ïðèçíàêîâ êóëüòóðû ìÿòû ïåðå÷íîé: îáëèñòâåííîñòü, 
áèîìàññà âîçäóøíî-ñóõèõ ëèñòüåâ, êîðíåâèù ðàñòåíèé 
è êîëè÷åñòâî ìÿòíîãî ýôèðíîãî ìàñëà. Øåñòü ïîêàçàòå-
ëåé ýôèðíîãî ìàñëà ñåëåêöèîííîãî îáðàçöà Ì 01-02, à 
èìåííî: ëèìîíåí, öèíåîë, ìåíòîôóðàí, èçîìåíòîí, ïóëå-
ãîí, êàðâîí, à òàêæå ñîîòíîøåíèå öèíåîë/ëèìîíåí ñîîò-
âåòñòâóþò êðèòåðèÿì åâðîïåéñêîé ôàðìàêîïåè, ïîýòîìó 
ñðåäè èññëåäóåìûõ ñåëåêöèîííûõ îáðàçöîâ åãî ìîæíî 
ñ÷èòàòü ïåðñïåêòèâíûì äëÿ êóëüòèâèðîâàíèÿ.
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Âñòóï
Ñîíÿøíèê ïåðåõðåñíîçàïèëüíà êóëüòóðà. 

Âèðîùóâàííÿ ä³ëÿíîê ã³áðèäèçàö³¿ òà ðîç-
ìíîæåííÿ ó ñîíÿøíèêó âèìàãàº ïðîñòîðîâî¿ 
³çîëÿö³¿ äî ï’ÿòè ê³ëîìåòð³â. Â³äñòàíü îáó-
ìîâëåíà â³äñòàííþ òà íàïðÿìîì ëüîòó áäæ³ë. 
Òîìó ÷àñòî ñïîñòåð³ãàºòüñÿ ïîðóøåííÿ ãåíå-
òè÷íî¿ ÷èñòîòè âèðîùåíîãî íà ä³ëÿíêàõ ðîç-
ìíîæåííÿ íàñ³ííºâîãî ìàòåð³àëó ñîíÿøíè-
êó. Âèçíà÷åííÿ ãåíåòè÷íî¿ ÷èñòîòè íàñ³ííÿ 
ëàáîðàòîðíèìè ìåòîäàìè íàâ³òü ïðè ïåðå-
á³ëüøåíí³ ñòàíäàðòó äîì³øîê äàº çìîãó 
ëèøå íà â³äñîòîê âèáðàêóâàòè âñþ ïàðò³þ íå 
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Âïëèâ ãåí³â, ùî îáóìîâëþþòü ôîðìó ëèñòêà 
òà âèñîòó ðîñëèí, íà ãîñïîäàðñüê³ îçíàêè 
ã³áðèä³â ñîíÿøíèêà (Helianthus annuus L.)
Ê. Â. Âåäìåäºâà*, Ò. Â. Ìàõîâà 
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Ìåòà. Óñòàíîâèòè âïëèâ ãåí³â Dw, Fr, sp, ùî êîíòðîëþþòü ìîðôîëîã³÷í³ ìàðêåðí³ îçíàêè ë³í³é ñîíÿøíèêà, íà ãîñïî-
äàðñüêî-ö³íí³ ïîêàçíèêè ¿õí³õ ã³áðèä³â ïåðøîãî ïîêîë³ííÿ. Ìåòîäè. Ïîëüîâèé äîñë³ä, îïèñ çà ìîðôîëîã³÷íèìè îçíà-
êàìè, ñòàòèñòè÷íèé àíàë³ç. Ðåçóëüòàòè. Ïðîâåäåíî ñõðåùóâàííÿ ë³í³é òà ¿õí³õ àíàëîã³â çà ãåíàìè: sp (ëîæêîïîä³áíà 
ôîðìà ëèñòêà), Fr (áàõðîìà êðàþ ëèñòêà) ³ Dw (íèçüêîðîñë³ñòü) ³ âèõ³äíèõ ñåëåêö³éíèõ ë³í³é ç³ ñòåðèëüíèìè ë³í³ÿìè. 
Îòðèìàí³ ã³áðèäè ë³í³é òà ¿õí³õ àíàëîã³â îö³íåí³ â ïîëüîâèõ óìîâàõ çà ïðîÿâîì ìàðêåðíî¿ îçíàêè, âðîæàéíîñò³, îë³é-
íîñò³, ìàñè 1000 íàñ³íèí, âèñîòè, ä³àìåòðà êîøèêà, ê³ëüêîñò³ ëèñòê³â. Ïîêàçíèêè ã³áðèä³â ë³í³é ç ìîðôîëîã³÷íèìè ìàð-
êåðàìè ïîð³âíÿëè ç ïîêàçíèêàìè ã³áðèä³â ç âèõ³äíèìè ë³í³ÿìè. Ðåöåñèâíèé àëåëü ãåíà sp îáóìîâëþº ëîæêîïîä³áíó 
ôîðìó ëèñòêà. Öÿ îçíàêà â ã³áðèä³â ïåðøîãî ïîêîë³ííÿ íå ñïîñòåð³ãàëàñü. Ãåí Fr ó äîì³íàíòíîìó ñòàí³ îáóìîâëþº 
õâèëÿñòî-çóá÷àñòèé êðàé ëèñòêà. Ó ã³áðèä³â ïåðøîãî ïîêîë³ííÿ òåæ ñïîñòåð³ãàëèñü çì³íè êðàþ ôîðìè ëèñòêà. Îçíàêà 
«âèñîòà ñîíÿøíèêà» îáóìîâëåíà ãåíîì Dw, ÿêèé ó äîì³íàíòíîìó ãîìîçèãîòíîìó ñòàí³ îáóìîâëþº âèñîòó ðîñëèí äî 
90–100 ñì. Äëÿ ñòâîðåííÿ ë³í³é àíàëîã³â çà êîæíîþ ç òðüîõ îçíàê ÿê ãåíåòè÷íó îñíîâó áóëî âèêîðèñòàíî òðè ñåëåêö³éí³ 
ë³í³¿: ‘ËÂÎ7Â’, ‘ÇË678Â’ òà ‘Ë06Á’. Äëÿ ñõðåùóâàííÿ ç ë³í³ÿìè àíàëîãàìè âèêîðèñòàíî ø³ñòü ìàòåðèíñüêèõ ñòåðèëüíèõ ë³í³é. 
Âèâ÷àëè ã³áðèäè çà âðîæàéí³ñòþ, îë³éí³ñòþ, ìàñîþ 1000 íàñ³íèí, âèñîòîþ ðîñëèí, ä³àìåòðîì êîøèêà, ê³ëüê³ñòþ ëèñòê³â. 
Âèñíîâêè. Âñòàíîâëåíî âèñîêó â³ðîã³äí³ñòü íåãàòèâíîãî âïëèâó äîì³íàíòíîãî àëåëÿ ãåíà Dw (dwarfishness – íèçüêîðîñ-
ë³ñòü) íà âðîæàéí³ñòü ã³áðèä³â. Âñòàíîâëåíî âèñîêó â³ðîã³äí³ñòü ïîçèòèâíîãî âïëèâó ðåöåñèâíîãî àëåëÿ ãåíà sp (spoon –
ëîæêà) íà âðîæàéí³ñòü, îë³éí³ñòü ³ ê³ëüê³ñòü ëèñòê³â ã³áðèä³â ç ë³í³ºþ íîñ³ºì ðåöåñèâíî¿ ãîìîçèãîòè. Âñòàíîâëåíî ïî-
ì³ðí³ òà íèçüê³ â³ðîã³äíîñò³ ð³çíèö³ ð³âíÿ îçíàê ã³áðèä³â ç äîì³íàíòíèì àëåëåì ãåíà Fr (fringe – áàõðîìà êðàþ ëèñòêà) 
òà ã³áðèä³â ç âèõ³äíèìè ë³í³ÿìè.

Êëþ÷îâ³ ñëîâà: ñîíÿøíèê çâè÷àéíèé; âðîæàéí³ñòü; îë³éí³ñòü íàñ³ííÿ; ìàñà 1000 íàñ³íèí; ã³áðèäè; ë³í³¿ àíàëîãè.
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â³äïîâ³äíîãî çà ãåíåòè÷íîþ ÷èñòîòîþ íàñ³í-
íÿ. [1]. Ìîðôîëîã³÷íà îçíàêà, ÿêà ìàº ÿñêðà-
âó â³äì³íí³ñòü ³ ïðîñòèé ãåíåòè÷íèé êîíò-
ðîëü ó íàñ³ííèöòâ³ ìàº íàçâó ìàðêåðíî¿. Âè-
êîðèñòàííÿ ìàðêåðíèõ ìîðôîëîã³÷íèõ îçíàê 
äîçâîëÿº íà ä³ëÿíêàõ ðîçìíîæåííÿ ïîêðà-
ùóâàòè ãåíåòè÷íó ÷èñòîòó íàñ³ííºâîãî ìàòå-
ð³àëó øëÿõîì âèäàëåííÿ íå â³äïîâ³äíèõ çà 
ö³ºþ îçíàêîþ ðîñëèí äî öâ³ò³ííÿ. Äóæå äîá-
ðå, êîëè â³äì³ííîñò³ ïî÷èíàþòü âèÿâëÿòèñü 
ùå äî öâ³ò³ííÿ ë³í³é, öå äîçâîëÿº ðåòåëüí³-
øå ³ â÷àñíî â³äòâîðèòè ãåíåòè÷íó ÷èñòîòó 
ïîñ³âó. Äî òàêèõ îçíàê ó ïåðøó ÷åðãó ñë³ä 
â³äíåñòè îçíàêè ëèñòêà òà âèñîòè ðîñëèí.

Ëèñòîê ÿê îðãàí ðîñëèíè õàðàêòåðèçóºòü-
ñÿ ôîðìîþ òà çàáàðâëåííÿì. Çàáàðâëåííÿ 
ÿñêðàâ³øà îçíàêà, îäíàê ó á³ëüøîñò³ âèïàä-
ê³â öå â³äò³íêè çåëåíîãî êîëüîðó. Âñòàíîâëå-
íî çâ’ÿçîê ì³æ ñâ³òëèì çàáàðâëåííÿì ëèñòê³â 
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³ âðîæàéí³ñòþ ðîñëèí [2, 3]. Ôîðìà ëèñòêà 
ñêëàäíà îçíàêà, ÿêà âêëþ÷àº ôîðìó ëèñòêî-
âî¿ ïëàñòèíêè, ¿¿ âèãèíè, çóá÷àñò³ñòü êðàþ. Ç 
îçíàê îáóìîâëåíèõ îäíèì ãåíîì âèâ÷åíà 
îçíàêà «áàõðîìà êðàþ ëèñòêà», ÿêà ñïîñòåð³-
ãàºòüñÿ ïðè äîì³íàíòíîìó ñòàí³ ãåíà Fr [4]. 
Îçíàêà ëîæêîïîä³áíî¿ ôîðìè ëèñòêîâî¿ ïëàñ-
òèíêè ïðîÿâëÿºòüñÿ, êîëè ãåí sp çíàõîäèòü-
ñÿ ó ðåöåñèâíîìó ñòàí³ [5, 6]. Îçíàêè áàõðî-
ìè òà ëîæêîïîä³áíî¿ ëèñòêîâî¿ ïëàñòèíêè 
âèÿâëÿþòü ñòàá³ëüíèé ïðîÿâ ó ð³çí³ ðîêè âè-
ðîùóâàííÿ. ²íø³ îçíàêè ôîðìè ëèñòêà: ðîç-
ì³ð, ôîðìà çóáö³â íà êðàþ íå äóæå ÿñêðàâ³ ³ 
ìàþòü ñêëàäí³øå óñïàäêóâàííÿ [7]. 

Îçíàêà «âèñîòà ðîñëèí» â³äîìà ÿê ïîë³ãåí-
íà. Îäíàê, Ãàâð³ëîâîþ Â. Î. âèä³ëåíî òðè 
òèïè íèçüêîðîñëîñò³ [8]. Îäèí ñõîæèé ç 
âñòàíîâëåíèì Åíñîì ç³ ñï³âàâòîðàìè [7], 
éîãî ä³ÿ âèÿâëÿºòüñÿ â óêîðî÷åíí³ ì³æâóç-
ë³â íà ñòåáë³ ³, ÿê íàñë³äîê, çìåíøåíí³ âèñî-
òè ðîñëèí. Âêàçàíî, ùî öåé òèï íèçüêîðîñ-
ëîñò³ îáóìîâëåíèé ãåíàìè Dw òà I ç ïðîì³æ-
íèì õàðàêòåðîì óñïàäêóâàííÿ. Äðóãèé òèï 
íèçüêîðîñëîñò³ îáóìîâëåíî àäèòèâíîþ âçàº-
ìîä³ºþ ðåöåñèâíèõ àëåë³â íå ìåíø í³æ òðüîõ 
ãåí³â. Òðåò³é òèï íèçüêîðîñëîñò³ îáóìîâëåíî 
ïîë³ãåííîþ ä³ºþ íå ìåíø í³æ òðüîõ ãåí³â ç 
íåïîâíèì äîì³íóâàííÿì.

Ïðî íàÿâí³ñòü îäíîãî ãåíà Dw, äîì³íàíò-
íèé ñòàí àëåë³â ÿêîãî îáóìîâëþº íèçüêîðîñ-
ë³ñòü ðîñëèí ñàìå â ‘Äîíñüêîìó íèçüêîðîñëî-
ìó’ ñîðò³ òà ë³í³ÿõ, ñòâîðåíèõ íà éîãî îñíîâ³, 
ïîâ³äîìëÿëè Miller J. F., Hammond J. J. [8]. 
Äîñë³äæåííÿ ç ô³ç³îëîã³¿ òà ìîëåêóëÿðíî¿ ãå-
íåòèêè äîçâîëèëè ñòâåðäæóâàòè, ùî ïðîÿâ 
ïåðøîãî òèïó íèçüêîðîñëîñò³ ñîíÿøíèêà, 
ïîâ’ÿçàíîãî ç âêîðî÷åííÿì ì³æâóçë³â âèêëè-
êàþòü á³ëêè DELLA. Âñòàíîâëåíî íàÿâí³ñòü 
ó ñîíÿøíèêà ï’ÿòè ãåí³â, ÿê³ êîäóþòü á³ëêè 
DELLA. Âñòàíîâëåíî, ùî HaDella1 ìàº ïîî-
äèíîêó çàì³íó íóêëåîòèäó, ÿêà é çàáåçïå÷óº 
ïðîÿâ íèçüêîðîñëîñò³ [9].

Ë³í³¿ ³ çðàçêè ç îçíàêîþ íèçüêîðîñëîñò³ 
âèâ÷àëèñü íà ïðåäìåò âïëèâó ö³º¿ îçíàêè íà 
³íø³ îçíàêè ë³í³¿. Âàæëèâèìè º äîñë³äæåí-
íÿ, ïðîâåäåí³ íà ìàòåð³àë³ ë³í³é àíàëîã³â 
(ìàéæå ³çîãåííèõ ë³í³é), ÿê³ áóëè ñòâîðåí³ 
Ï³ìàõ³íèì Â. Ô. [10]. Ó ñó÷àñíîìó ñâ³ò³ ñî-
íÿøíèê ó ñ³ëüñüêîìó ãîñïîäàðñòâ³ âèðîùó-
þòü ó âèãëÿä³ ã³áðèä³â ³ â³äïîâ³äíî íå ìåíø 
âàæëèâî ìàòè ³íôîðìàö³þ, ÿê³ çì³íè ó ã³á-
ðèäè ìîæå ïðèíåñòè âèêîðèñòàííÿ ãåí³â 
ìîðôîëîã³÷íèõ ìàðêåðíèõ îçíàê, çîêðåìà 
ôîðìè ëèñòêà òà íèçüêîðîñëîñò³. 

Íàéâèùèé ð³âåíü âèâ÷åííÿ îêðåìèõ àëå-
ë³â ãåí³â – öå ñòâîðåííÿ ë³í³é àíàëîã³â (ïðàê-
òè÷íî-³çîãåííèõ ë³í³é) [11]. Äëÿ ¿õíüîãî ñòâî-
ðåííÿ îêðåìèé àëåëü ãåíà ïåðåíîñÿòü â ³í-

øèé ãåíîòèï øëÿõîì áåêðîñóâàííÿ ó 6–7 
ïîêîë³ííÿõ ç ïåðåâ³ðêîþ éîãî íàÿâíîñò³, àáî 
çàñòîñîâóþ÷è ìåòîäè ìîëåêóëÿðíî¿ ãåíåòè÷-
íî¿ ³íæåíåð³¿ [12, 13]. Ìîæëèâî òàêîæ ñòâî-
ðåííÿ â³äïîâ³äíèõ ìóòàö³é (àëåë³â ãåí³â) 
øëÿõîì ìóòàãåíåçó îäðàçó íà ê³ëüêîõ ë³í³ÿõ. 
Ó ìóòàíòàõ îáîâ’ÿçêîâî ïðîâîäÿòü ãåíåòè÷íó 
³äåíòèô³êàö³þ ìóòàíòíîãî àëåëÿ òà â³äïîâ³ä-
í³ñòü óñüîãî ãåíîìó âèõ³äí³é ë³í³¿ [14–16].

Íàìè áóëî ñòâîðåíî òà âèâ÷åíî êîëåêö³þ ë³-
í³é àíàëîã³â çà ìîðôîëîã³÷íèìè îçíàêàìè [17]. 
Äî ö³º¿ êîëåêö³¿ âõîäÿòü ë³í³¿ àíàëîãè çà ãåíà-
ìè Fr, Dw òà sp, ñòâîðåí³ íà îñíîâ³ òðüîõ ñå-
ëåêö³éíèõ ë³í³é, öå äîçâîëÿº âñòàíîâèòè ä³éñ-
í³ âïëèâè ãåí³â íà ïîêàçíèêè ¿õí³õ ã³áðèä³â.

Ìåòà äîñë³äæåíü – óñòàíîâèòè âïëèâ ãåí³â 
Dw, Fr, sp, ùî êîíòðîëþþòü ìîðôîëîã³÷í³ 
ìàðêåðí³ îçíàêè ë³í³é íà ãîñïîäàðñüêî-ö³íí³ 
ïîêàçíèêè ã³áðèä³â ïåðøîãî ïîêîë³ííÿ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëîì äîñë³äæåííÿ áóëî îáðàíî òðè 

ñåëåêö³éí³ ë³í³¿ ñîíÿøíèêà òà ¿õí³ àíàëîãè 
çà ãåíàìè, ùî îáóìîâëþþòü ìîðôîëîã³÷í³ 
îçíàêè ôîðìè ëèñòêà: áàõðîìà êðàþ ëèñòêà, 
ëîæêîïîä³áíà ôîðìà òà íèçüêîðîñë³ñòü ðîñ-
ëèí (ãåí Dw) [17]. Ñåëåêö³éí³ ë³í³¿ òà ¿õí³ 
àíàëîãè îäíî÷àñíî çàëó÷àëè äî ñõðåùóâàíü 
ç ë³í³ÿìè-òåñòåðàìè. Ó ðîë³ ë³í³é-òåñòåð³â 
áóëî âèêîðèñòàíî ñòåðèëüí³ ë³í³¿ ñåëåêö³¿ 
ð³çíèõ óñòàíîâ. Êîæíà ë³í³ÿ àíàëîã áóëà 
ïðåäñòàâëåíà ê³ëüêîìà ñóáë³í³ÿìè, îòðèìà-
íèìè ç 6–7 áåêðîñó. Äî ðåçóëüòàò³â àíàë³çó 
âêëþ÷åíî ëèøå ã³áðèäè ç ñóáë³í³ÿìè, ÿê³ íå 
çì³íþâàëèñü ³ áóëè îäíîð³äíèìè íàñòóïí³ 
äâà ïîêîë³ííÿ. Ñõðåùóâàííÿ êîæíî¿ êîìá³-
íàö³¿ é îö³íêó ã³áðèä³â íà ä³ëÿíêàõ ïëîùåþ 
10,2 ì2 ïðîâîäèëè ó òðèðàçîâîìó ïîâòîðåíí³. 
Ã³áðèäè êîæíî¿ ãðóïè ë³í³é àíàëîã³â òà ¿õ-
íüî¿ âèõ³äíî¿ ôîðìè âèñ³âàëè îêðåìèì äîñ-
ë³äîì ç âèêîðèñòàííÿì ðåíäîì³çàö³¿. Ã³áðèäè 
îö³íþâàëè çà âåãåòàö³éíèì ïåð³îäîì, âðî-
æàéí³ñòþ, îë³éí³ñòþ, âèñîòîþ òà ä³àìåòðîì 
êîøèêà, îñòàíí³ âèçíà÷àëè íà ÷àñ ô³ç³îëîã³÷-
íî¿ ñòèãëîñò³ ðîñëèí. Âèêîðèñòàíî ñòàíäàðò-
íó ìåòîäèêó çàêëàäàííÿ äîñë³ä³â òà îáðàõóí-
êó ðåçóëüòàò³â [18]. Çà îòðèìàíèìè ïîêàçíè-
êàìè ã³áðèäíèõ êîìá³íàö³é ïðîâîäèëè ïîð³â-
íÿííÿ ã³áðèä³â ë³í³é àíàëîã³â çà ãåíàìè sp 
(spoon), Dw (dwarfishness), Fr (fringe) ³ ã³áðè-
ä³â ç âèõ³äíèìè ë³í³ÿìè. Âðîæàéí³ñòü âèçíà-
÷àëè ç êîæíî¿ ä³ëÿíêè çà âèêëþ÷åííÿì êðà-
éîâèõ ðîñëèí. Îë³éí³ñòü íàñ³ííÿ âèçíà÷àëè 
ó ñåðåäí³õ ïðîáàõ íàñ³ííÿ çà ÄÑÒÓ 7577:2014 
(Íàñ³ííÿ îë³éíå. Âèçíà÷åííÿ âì³ñòó îë³¿ ìå-
òîäîì åêñòðàêö³¿ â àïàðàò³ Ñîêñëåòà.) [19]. 
Á³îìåòðè÷í³ âèì³ðþâàííÿ ïðîâîäèëè ó ôàçó 
ô³ç³îëîã³÷íî¿ ñòèãëîñò³ ðîñëèí.
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Ãåíåòèêà

Ðåçóëüòàòè äîñë³äæåíü
Ðåöåñèâíèé àëåëü ãåíà sp îáóìîâëþº ëîæ-

êîïîä³áíó ôîðìó ëèñòêà – éîãî êðà¿ çàãèíà-
þòüñÿ óâåðõ. Öÿ îçíàêà â ã³áðèä³â ïåðøîãî 
ïîêîë³ííÿ íå ñïîñòåð³ãàºòüñÿ (ðèñ. 1).

Ãåí Fr ó äîì³íàíòíîìó ñòàí³ îáóìîâëþº 
õâèëÿñòî-çóá÷àñòèé êðàé ëèñòêà. Ó ã³áðèä³â 
ïåðøîãî ïîêîë³ííÿ òåæ ñïîñòåð³ãàþòüñÿ çì³-
íè êðàþ ôîðìè ëèñòêà. Ôîðìà êðàþ ëèñòêà 
íàãàäóº ôîðìó ëèñòêà áàòüê³âñüêî¿ ë³í³¿, àëå 
ç ìåíø ³íòåíñèâíèìè õâèëÿìè (ðèñ. 1).

Ðèñ. 1. Îçíàêè áàõðîìè (ãåí Fr) òà ëîæêîïîä³áíî¿ ôîðìè (ãåí sp) ëèñòêà ó ë³í³é àíàëîã³â
òà ôîðìà ëèñòêà ã³áðèä³â ³ ìàòåðèíñüêèõ ñòåðèëüíèõ ë³í³é ñîíÿøíèêó

♂ ãåíîòèï FrFr F1 ãåíîòèï Frfr ♀ ãåíîòèï frrfr

♂ ãåíîòèï spsp F1 ãåíîòèï Spsp ♀ ãåíîòèï SpSp

Ïðîÿâ îçíàêè âèñîòè ðîñëèí ñîíÿøíèêà 
äî 90–100 ñì îáóìîâëåíèé ãåíîì Dw ó äîì³-
íàíòíîìó ãîìîçèãîòíîìó ñòàí³. Ó ãåòåðîçè-
ãîòíîìó ñòàí³ ðîñëèíè ã³áðèä³â ìàþòü âèñî-
òó íà 10–20 ñì ìåíøó, í³æ ã³áðèäè ç âèõ³ä-
íèìè ë³í³ÿìè.

Ë³í³¿ àíàëîãè çà îïèñàíèìè âèùå ãåíàìè 
áóëè ñòâîðåí³ íà îñíîâ³ òðüîõ ñåëåêö³éíèõ 
ë³í³é. Äâ³ áàòüê³âñüê³ ‘ËÂÎ7Â’, ‘ÇË678Â’ òà 
îäíà ìàòåðèíñüêà ‘Ë06Á’. Ë³í³ÿ ‘ÇË678Â’ òà 
â³äïîâ³äíî óñ³ ¿¿ àíàëîãè ìàëè ðåöåñèâíå ã³ë-
êóâàííÿ. Êîæíó âèêîðèñòàíó ó ñõðåùóâàí-
íÿõ ðîñëèíó âèðîùóâàëè ³ ïåðåâ³ðÿëè ó íà-
ñòóïíîìó ïîêîë³íí³ íà â³äïîâ³äí³ñòü çà ìîð-
ôîëîã³÷íèìè îçíàêàìè. Ñòàá³ëüí³ çà îçíàêà-
ìè ïîòîìñòâà âêëþ÷åí³ â êîëåêö³¿ ó ïîäàëü-
øîìó ç âëàñíèìè íàçâàìè, à ã³áðèäí³ êîìá³-

íàö³¿ ç íèìè – äî àíàë³çó îçíàê ã³áðèä³â. 
Ó òàáëèö³ 1 ïðåäñòàâëåíî ðåçóëüòàòè âè-

â÷åííÿ ã³áðèä³â ç ë³í³ÿìè àíàëîãàìè, ñòâî-
ðåíèìè íà îñíîâ³ ñåëåêö³éíî¿ áàòüê³âñüêî¿ 
ë³í³¿ ‘ËÂÎ7Â’. Çàãàëîì äëÿ ñõðåùóâàííÿ âè-
êîðèñòàíî ø³ñòü ìàòåðèíñüêèõ ñòåðèëüíèõ 
ë³í³é, ç ÿêèõ îäíà áóëà ïðîñòèì íåâ³äíîâëå-
íèì ã³áðèäîì ‘Êóáàíñüêèé 93’. Ó òàáëèö³ íà-
âåäåíî 3 ç íèõ. Ïîêàçíèêè ã³áðèäà ç â³äïî-
â³äíèì ãåíîì ôîðìè ëèñòêà àáî íèçüêîðîñ-
ëîñò³ ïîð³âíþâàëè ç ïîêàçíèêîì ã³áðèäà ç 
âèõ³äíîþ ë³í³ºþ, ÿêà âèêîðèñòàíà ÿê îñíîâà 
äëÿ ñòâîðåííÿ àíàëîãà. Äîñòîâ³ðíî â³äì³íí³ 
ïîêàçíèêè ã³áðèäà ç àíàëîãîì â³ä ã³áðèäà ç 
âèõ³äíîþ ë³í³ºþ ïîì³÷åí³ «*». Ç ïåðåë³êó ã³á-
ðèä³â âèä³ëèëàñü êîìá³íàö³ÿ ñõðåùóâàííÿ 
ë³í³¿ ‘ÇË22À’ ç ë³í³ÿìè àíàëîãàìè çà îçíà-
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êîþ ëîæêîïîä³áíîãî ëèñòêà. Ã³áðèäè ç âè-
êîðèñòàííÿì ë³í³é ç ëîæêîïîä³áíîþ ôîð-
ìîþ ëèñòêà ìàëè á³ëüøó âðîæàéí³ñòü, îë³é-
í³ñòü, âèñîòó. Îçíàêè «ä³àìåòð êîøèêà» òà 
«ìàñà 1000 íàñ³íèí» äîñòîâ³ðíî â³äð³çíÿëèñü 
â îäí³é êîìá³íàö³¿. Ó ã³áðèäí³é êîìá³íàö³¿ 
ë³í³ÿ ‘ÇË95À’ íà àíàëîã ç îçíàêîþ íèçüêî-

ðîñëîñò³ â³äì³÷åíî äîñòîâ³ðíî ìåíøó îë³é-
í³ñòü òà âèñîòó ðîñëèí. Ó ã³áðèäí³é êîìá³-
íàö³¿ ‘Êóá 93’ íà àíàëîã ç ëîæêîïîä³áíèì 
ëèñòêîì òàêîæ âèÿâèëè äîñòîâ³ðíî á³ëüøó 
çà âèõ³äíèé ã³áðèä âðîæàéí³ñòü ³ â îäíîìó 
âèïàäêó á³ëüøèé ä³àìåòð êîøèêà òà âèñîòó 
ðîñëèí. 

Òàáëèöÿ 1
Ðåçóëüòàòè âèïðîáóâàííÿ ã³áðèä³â ç ë³í³ÿìè àíàëîãàìè òà ë³í³ºþ ‘ËÂÎ7Â’ 

Ìàòåðèíñüêà 
ë³í³ÿ

Ë³í³ÿ, ¹ 
áàòüê³âñüêî¿ 

ðîñëèíè
Ãåí, îçíàêà Âðîæàéí³ñòü, 

ò/ãà
Îë³éí³ñòü, 

%
Âèñîòà 

ðîñëèí, ñì

Ä³àìåòð 
êîøèêà, 

ñì

Ê³ëüê³ñòü 
ëèñòê³â, 

øò.

Ìàñà 1000 
íàñ³íèí, ã

‘ÇË22À’

‘ËÂÎ7’ – 2,85±0,15 51,2±1,59 142,2±4,8 18,0±1,6 25,8±1,7 49,9±3,22
786ð1 Dw, íèçüêîðîñ-

ë³ñòü
2,82±0,34 49,3±0,30 135,4±10,4 *19,2±1,2 25,6±1,9 45,6±9,08

786ð2 2,89±0,06 51,3±0,04 132,4±10,4 17,2±0,5 25,0±0,9 44,5±3,73
788ð2 sp, ëîæêîïîä³á-

íèé ëèñòîê
*3,63±0,33 *53,4±0,73 *166,4±7,1 *19,4±1,0 27,0±2,0 54,4±8,03

788ð3 *3,64±0,11 *53,4±0,16 *170,2±5,7 18,6±1,5 27,2±2,1 54,7±5,78

‘ÇË95À’ 

‘ËÂÎ7’ – 2,92±0,18 49,7±1,14 155,4±4,8 20,2±2,8 26,6±1,0 46,9±0,87
785ð1 Fr, áàõðîìà êðàþ 

ëèñòêà

2,83±0,12 49,9±0,07 *141,0±8,0 18,2±2,5 *22,2±1,7 44,5±1,34
785ð2 3,18±0,09 47,9±3,28 149,6±11,5 18,4±2,4 24,4±0,8 *53,8±4,46
785ð3 2,84±0,10 48,9±0,11 155,4±4,6 *17,4±1,0 24,6±1,0 50,0±1,62
786ð1 Dw, íèçüêîðîñë³ñòü 2,79±0,11 *45,2±2,50 *142,8±2,1 19,4±0,6 24,2±0,3 *54,0±3,54

‘Êóá 93’ 

‘ËÂÎ7’ – 2,94±0,11 51,9±0,67 168,2±1,2 19,4±0,8 28,6±1,5 48,1±1,62
785ð1 Fr, áàõðîìà êðàþ 

ëèñòêà
3,09±0,19 *49,4±0,53 *159,2±6,1 *16,6±2,4 *25,4±1,0 47,3±8,13

785ð2 3,03±0,05 50,1±4,03 *159,4±11,3 17,4±2,4 25,0±1,8 48,6±2,15
788ð2 sp, ëîæêîïîä³á-

íèé ëèñòîê
*3,16±0,08 54,8±7,89 *181,6±11,1 *21,0±1,1 27,8±0,5 55,4±9,45

788ð3 *3,41±0,15 55,5±0,20 174,2±10,6 19,2±3,0 27,4±0,6 56,2±8,69
* Çíà÷åííÿ îçíàêè äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä çíà÷åííÿ îçíàêè ã³áðèäà ç âèõ³äíîþ ë³í³ºþ.

Ã³áðèäè ‘Êóá 93’ ç àíàëîãàìè ç áàõðîìîþ 
ëèñòêà ìàëè ìåíøó âèñîòó ðîñëèí òà ê³ëü-
ê³ñòü ëèñòê³â, à â îäíîìó âèïàäêó é ä³àìåòð 
êîøèêà òà îë³éí³ñòü.

Òàáëèöÿ 2
Ðåçóëüòàòè âèïðîáóâàííÿ ã³áðèä³â ç ë³í³ÿìè àíàëîãàìè òà ë³í³ºþ ‘ÇË678’

Ìàòåðèíñüêà 
ë³í³ÿ

Ë³í³ÿ, ¹ 
áàòüê³âñüêî¿ 

ðîñëèíè
Ãåí, îçíàêà Âðîæàéí³ñòü, 

ò/ãà
Îë³éí³ñòü, 

%
Âèñîòà 

ðîñëèí, ñì

Ä³àìåòð 
êîøèêà, 

ñì

Ê³ëüê³ñòü 
ëèñòê³â, 

øò.

Ìàñà 1000 
íàñ³íèí, ã

‘À’
721ð2 Fr, áàõðîìà êðàþ 

ëèñòêà
*2,96±0,37 49,0±2,9 170,6±14,7 17,0±0,4 32,2±1,0 69,5±7,3

721ð2 2,48±0,11 49,2±0,7 162,6±15,0 17,6±3,0 31,0±0,9 67,3±3,9
‘ÇË678’ – 2,45±0,07 50,1±1,2 160,6±4,4 18,0±2,0 29,0±0,7 65,4±5,9

‘ÇË95À’

721ð1 Fr, áàõðîìà êðàþ 
ëèñòêà

*3,09±0,14 47,9±0,7 148,6±13,6 20,6±1,9 24,6±3,2 37,3±2,11
721ð3 *3,22±0,20 48,0±1,3 145,6±10,4 20,4±3,7 26,0±3,8 41,5±1,32

794ð3 sp, ëîæêîïîä³áíèé 
ëèñòîê 2,78±0,03 46,1±0,3 *155,0±5,8 19,4±0,4 23,0±1,3 40,7±3,24

‘ÇË678’ – 2,86±0,19 49,3±5,3 146,8±8,4 18,4±3,0 23,8±1,4 37,2±1,88

‘Êóá 93’

720ð1 Dw, íèçüêîðîñ-
ë³ñòü *2,84±0,29 52,4±0,1 129,6±12,7 19,0±0,4 23,4±0,6 57,3±23,79

721ð1
Fr, áàõðîìà êðàþ 
ëèñòêà

3,23±0,29 50,1±0,0 *149,2±7,7 19,0±3,8 26,0±1,3 *42,6±0,62
721ð3 3,07±0,24 *48,0±0,1 144,4±10,4 20,6±1,0 25,6±2,4 *48,5±0,83
794ð4 3,06±0,15 *44,7±0,4 *155,2±12,8 19,2±3,4 *22,0±1,6 *40,4±5,45
‘ÇË678’ 3,19±0,15 52,6±0,5 130,6±5,3 21,6±1,9 25,6±2,6 56,8±4,48

‘Îä 391À’

721ð2 Fr, áàõðîìà êðàþ 
ëèñòêà

2,15±0,00 42,7±0,4 *154,0±9,62 16,4±4,5 – –
721ð3 *2,27±0,02 *43,6±0,9 163,4±12,21 15,8±3,0 – –
794ð3 sp, ëîæêîïîä³áíèé 

ëèñòîê

2,21±0,00 *41,5±0,0 172,8±11,72 17,6±0,1 – –
794ð3 *2,39±0,01 42,3±0,7 174,8±5,01 16,4±0,6 – –
794ð4 2,24±0,03 *41,8±0,88 177,2±13,06 16,0±1,1 – –
‘ÇË678’ – 2,24±0,03 42,1±0,42 172,6±10,92 16,8±1,9 – –

* Çíà÷åííÿ îçíàêè äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä çíà÷åííÿ îçíàêè ã³áðèäà ç âèõ³äíîþ ë³í³ºþ.

Ó òàáëèö³ 2 ïðåäñòàâëåí³ ðåçóëüòàòè ïî-
ð³âíÿííÿ ã³áðèä³â ç ÷îòèðìà ìàòåðèíñüêèìè 
ë³í³ÿìè. Ç âèâ÷åíèõ ïîêàçíèê³â ã³áðèäè ÷î-
òèðüîõ êîìá³íàö³é ç îçíàêîþ «áàõðîìà ëèñò-
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êà» âèÿâèëè äîñòîâ³ðíî âèùó âðîæàéí³ñòü ³ 
òðüîõ – ìåíøó îë³éí³ñòü íàñ³ííÿ. Â îäí³é 
êîìá³íàö³¿ ñïîñòåð³ãàëè á³ëüøó ê³ëüê³ñòü 
ëèñòê³â, à ó äâîõ – ìåíøó ìàñó 1000 íàñ³íèí. 
Ã³áðèäè ç àíàëîãàìè çà ëîæêîïîä³áíèì ëèñò-
êîì â îäí³é êîìá³íàö³¿ ïîêàçàëè âèùó âðî-
æàéí³ñòü, ó äðóã³é – îë³éí³ñòü, à â òðåò³é – 
á³ëüøó âèñîòó ðîñëèí. Ã³áðèä ç êàðëèêîâèì 
àíàëîãîì ìàâ ìåíøó âèñîòó ðîñëèí. Ã³áðèäè 
ç ³íøèìè òðüîìà ìàòåðèíñüêèìè ë³í³ÿìè òà 
ë³í³ÿìè àíàëîãàìè çà îçíàêîþ áàõðîìè 
ëèñòêà ïîêàçàëè á³ëüøèé âðîæàé ó äâîõ âè-
ïàäêàõ ³ ìåíøèé â îäíîìó.

Ôîðìà ëèñòêà âïëèâàëà ³ íà ðîçì³ð ôîòî-
ñèíòåòè÷íî¿ ïîâåðõí³. Îçíàêà áàõðîìè ñòâî-
ðþº ïî êðàþ ëèñòêà çíà÷íî á³ëüøó ôîòîñèí-
òåòè÷íó ïîâåðõíþ, í³æ çâè÷àéíà ôîðìà, 
ìîæëèâî öå é âïëèâàëî íà ï³äâèùåííÿ âðî-
æàéíîñò³ ã³áðèä³â.

Êîìá³íàö³¿ ã³áðèä³â ç ðåöåñèâíèì àëåëåì 
ãåíà sp ìàëè ëèøå â îäíîìó âèïàäêó ìåíøèé 

âðîæàé òà îë³éí³ñòü, à ó äâîõ âèïàäêàõ –
á³ëüøó îë³éí³ñòü, í³æ ã³áðèäè ç âèõ³äíèìè 
ôîðìàìè.

Ó òàáëèö³ 3 ïðåäñòàâëåíî ðåçóëüòàòè âè-
ïðîáóâàííÿ ã³áðèäíèõ êîìá³íàö³é ç àíàëîãà-
ìè ë³í³¿ ‘Ë06Á’. Îòðèìàí³ ã³áðèäè íå ì³ñòè-
ëè àëåë³â ãåí³â â³äíîâëåííÿ ôåðòèëüíîñò³ 
ïèëêó ³ áóëè ñòåðèëüí³. Ö³ ã³áðèäè êâ³òíóëè 
ñåðåä ä³ëÿíîê ³íøèõ ã³áðèä³â, ÿê³ ïðîäóêó-
âàëè ïèëîê ³ òîìó ñòåðèëüí³ ã³áðèäè ìàëè 
äîáðó âèïîâíåí³ñòü êîøèêà. ßê ìàòåðèí-
ñüêèé êîìïîíåíò âèêîðèñòàíî ï’ÿòü ñòåðèëü-
íèõ ë³í³é. Îòðèìàí³ ã³áðèäè ç äîì³íàíòíèì 
àëåëåì ãåíà Fr ìàëè âèùó âðîæàéí³ñòü ó 
ï’ÿòè âèïàäêàõ, à íèæ÷ó â òðüîõ, îë³éí³ñòü 
âèùó â îäíîìó ³ ó äâîõ íèæ÷ó, á³ëüøó âèñî-
òó òà ä³àìåòð êîøèêà ó òðüîõ âèïàäêàõ. Ã³á-
ðèäè, ÿê³ ì³ñòèëè îäèí ðåöåñèâíèé àëåëü 
ãåíà sp äîñòîâ³ðíî ìàëè âèùó âðîæàéí³ñòü ó 
òðüîõ âèïàäêàõ òà â îäíîìó á³ëüøèé ä³à-
ìåòð.

Òàáëèöÿ 3
Ðåçóëüòàòè âèïðîáóâàííÿ ã³áðèä³â ç ë³í³ÿìè àíàëîãàìè òà ë³í³ºþ ‘Ë06’

Ìàòåðèíñüêà 
ë³í³ÿ

Ë³í³ÿ, ¹ áàòüê³âñüêî¿ 
ðîñëèíè Ãåí, îçíàêà Âðîæàéí³ñòü, 

ò/ãà
Îë³éí³ñòü, 

%
Âèñîòà 

ðîñëèí, ñì
Ä³àìåòð 

êîøèêà, ñì

‘ÂÊ464A’
722ð4 sp, ëîæêîïîä³áíèé ëèñòîê 2,69±0,15 51,1±1,4 169,6±9,3 17,6±1,3
726ð1 Fr, áàõðîìà êðàþ ëèñòêà 2,67±0,01 50,0±1,3 167,8±13,9 17,4±1,3
’Ë06‘ 2,76±0,11 50,6±0,0 168,0±9,8 18,0±0,2

‘ÇË95À’

722ð4 sp, ëîæêîïîä³áíèé ëèñòîê *2,76±0,17 52,7±3,5 169,8±5,9 17,5±0,5
726ð1 Fr, áàõðîìà êðàþ ëèñòêà *2,83±0,07 48,0±3,7 *178,0±7,4 *18,2±0,5
726ð1 *2,40±0,03 49,7±1,5 *161,6±4,6 16,8±0,5
’Ë06‘ 2,55±0,13 49,9±2,5 169,8±6,1 17,4±0,5

‘ÇË169À’ 722ð3 Fr, áàõðîìà êðàþ ëèñòêà 3,31±0,11 50,0±0,8 134,4±10,9 20,6±8,6
’Ë06‘ 2,94±0,38 51,0±3,8 141,6±9,1 19,8±0,5

‘Ìï1À’

722ð1 sp, ëîæêîïîä³áíèé ëèñòîê 2,32±0,02 51,3±0,3 *152,4±1,5 *21,2±6,1
722ð5

Fr, áàõðîìà êðàþ ëèñòêà
*1,77±0,03 *48,3±0,9 146,0±12,8 19,0±3,5

726ð1 2,40±0,02 50,5±1,3 167,4±7,1 *20,2±2,8
726ð1 *2,90±0,11 52,1±1,3 155,2±4,3 *22,0±2,5
’Ë06‘ 2,51±0,31 51,3±2,4 162,4±2,8 15,0±0,2

‘ÎÄ561À’

722ð1 sp, ëîæêîïîä³áíèé ëèñòîê *2,68±0,01 53,6±0,8 *184,0±6,7 19,0±0,7
722ð5 Fr, áàõðîìà êðàþ ëèñòêà *2,61±0,06 49,6±0,2 161,2±4,7 17,2±0,7
726ð1 *2,62±0,03 51,5±0,7 176,4±8,6 16,8±1,4
’Ë06‘ 2,58±0,01 51,9±3,1 169,4±8,6 18,4±3,0

‘Îäîë 1À’

722ð4 sp, ëîæêîïîä³áíèé ëèñòîê *2,48±0,03 50,3±0,1 161,0±3,1 18,2±1,4
722ð5 Fr, áàõðîìà êðàþ ëèñòêà *2,20±0,02 *47,9±3,6 171,4±11,1 17,4±1,5
726ð1 *2,45±0,03 *51,4±0,9 154,8±3,9 18,4±3,3
’Ë06‘ 2,31±0,02 49,3±0,2 154,8±21,3 15,8±2,3

* Çíà÷åííÿ îçíàêè äîñòîâ³ðíî â³äð³çíÿþòüñÿ â³ä îçíàêè ã³áðèäà ç âèõ³äíîþ ë³í³ºþ.

Äëÿ âñòàíîâëåííÿ óçàãàëüíåíî¿ êàðòèíè 
ìîæëèâèõ çì³í ð³âíÿ ê³ëüê³ñíèõ îçíàê ó ã³á-
ðèä³â ïðè ââåäåíí³ â ¿õí³ áàòüê³âñüê³ ôîðìè 
ãåí³â ìîðôîëîã³÷íèõ ìàðêåðíèõ îçíàê âèðà-
õîâóâàëè â³ðîã³äí³ñòü êîæíîãî ç âàð³àíò³â. 
Ðîçãëÿíóëè òðè ìîæëèâ³ âàð³àíòè: çá³ëüøåí-
íÿ, çìåíøåííÿ àáî çáåðåæåííÿ ð³âíÿ îçíàêè 
ã³áðèäà ïðè ââåäåíí³ ãåí³â Fr, sp òà Dw äî 
áàòüê³âñüêî¿ ë³í³¿. Â³ðîã³äí³ñòü ó âèãëÿä³ 
÷àñòêè â³ä îäèíèö³ ïðåäñòàâëåíî â òàáëèö³ 4.

Ó á³ëüøîñò³ âèïàäê³â â³ðîã³äí³øèì º âàð³-
àíò â³äñóòíîñò³ çì³í, òîáòî â³äì³ííîñò³ ïî-
êàçíèêà â ã³áðèäà ë³í³¿ àíàëîãà òà ã³áðèäà ç 
âèõ³äíîþ ë³í³ºþ. Àëå â îêðåìèõ âèïàäêàõ 
ñïîñòåð³ãàºòüñÿ òàêà æ àáî áëèçüêà â³ðîã³ä-
í³ñòü ³íøîãî âàð³àíòó. Ó ã³áðèä³â ç àëåëåì sp 
(ëîæêîïîä³áíèé ëèñòîê) ñïîñòåð³ãàºòüñÿ îä-
íàêîâà ÷è äóæå áëèçüêà â³ðîã³äí³ñòü ï³äâè-
ùåííÿ âðîæàéíîñò³, îë³éíîñò³ òà çá³ëüøåí-
íÿ ê³ëüêîñò³ ëèñòê³â. Ó ã³áðèä³â ç àëåëåì Dw 
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(íèçüêîðîñë³ñòü) ñïîñòåð³ãàºòüñÿ ñõîæà êàð-
òèíà, àëå â íàïðÿì³ çìåíøåííÿ âðîæàéíîñò³ 
³ âèñîòè ðîñëèí. Ã³áðèäè ç àëåëåì Fr (áàõðî-
ìà êðàþ ëèñòêà) ìàþòü íàéá³ëüøó â³ðîã³ä-
í³ñòü îäíàêîâîãî ð³âíÿ îçíàê ã³áðèä³â ó ïî-
ð³âíÿíí³ ç ã³áðèäàìè âèõ³äíèõ ë³í³é.

Ä³þ ãåíà sp ëîæêîïîä³áíîãî ëèñòêà íà ãîñ-
ïîäàðñüê³ îçíàêè ã³áðèä³â ïîÿñíèòè ñêëàäíî, 
îñê³ëüêè îçíàêà îáóìîâëåíà ðåöåñèâíèì 
àëåëåì ³ â ã³áðèä³â íå âèÿâëÿºòüñÿ. Çá³ëü-
øåííÿ ð³âíÿ óñ³õ âèì³ðÿíèõ îçíàê ïîâèííî 
áóòè ñïðè÷èíåíî îïîñåðåäêîâàíîþ ñïåöèô³÷-
íîþ ä³ºþ íà ô³ç³îëîã³÷í³ ïðîöåñè. Äîñë³-
äæåíü ç âèâ÷åííÿ ïðîäóêò³â ãåí³â ³ ô³ç³îëîã³¿ 
îçíàêè ëîæêîïîä³áíîãî ëèñòêà äîñ³ íå ïðî-
âåäåíî. Òîìó ô³ç³îëîã³÷íà îñíîâà ³ ìåõàí³çì 
ä³¿ öüîãî ãåíà ïîòðåáóþòü ïîäàëüøèõ äîñë³-
äæåíü.

Íàÿâí³ñòü àëåë³â ãåíà íèçüêîðîñëîñò³ Dw 
ó ë³í³é â ã³áðèäàõ ïîêàçàëî íàÿâí³ñòü âåëè-
êî¿ äîë³ â³ðîã³äíîñò³ íèæ÷îãî âðîæàþ ã³áðè-
äà, í³æ ó ã³áðèäà áåç öèõ àëåë³â. ²íø³ äî-
ñë³äíèêè âñòàíîâèëè íèçüêèé âðîæàé ë³í³é, 
ÿêèé ïîâ’ÿçóâàëè ç ìåíøîþ ê³ëüê³ñòþ ïèë-
êó òà ñàìîíåñóì³ñí³ñòþ [20]. Òîìó ìîæëèâî 
çíèæåííÿ âðîæàþ ã³áðèä³â ïîâ’ÿçàíî ç òà-
êîþ ñàìîþ ä³ºþ ãåíà â ã³áðèä³. 

Âèñíîâêè
Äîâåäåíî ìîæëèâ³ñòü âïëèâó íà ïîêàçíè-

êè âàæëèâèõ ãîñïîäàðñüêèõ îçíàê ã³áðèä³â 
ïðèñóòíîñò³ â ãåíîì³ àëåë³â ãåí³â sp, Dw òà 
Fr, ùî îáóìîâëþþòü ìîðôîëîã³÷í³ ìàðêåðí³ 
îçíàêè ë³í³é.

Âñòàíîâëåíî âèñîêó â³ðîã³äí³ñòü íåãàòèâ-
íîãî âïëèâó äîì³íàíòíîãî àëåëÿ ãåíà Dw 
(dwarfishness – íèçüêîðîñë³ñòü) íà âðîæàé-
í³ñòü ã³áðèä³â. 

Âñòàíîâëåíî âèñîêó â³ðîã³äí³ñòü ïîçèòèâ-
íîãî âïëèâó ðåöåñèâíîãî àëåëû ãåíà sp (spoon 
– ëîæêà) íà âðîæàéí³ñòü, îë³éí³ñòü ³ ê³ëü-
ê³ñòü ëèñòê³â ã³áðèä³â ç ë³í³ºþ – íîñ³ºì ðå-
öåñèâíî¿ ãîìîçèãîòè. 

Âñòàíîâëåíî ïîì³ðí³ òà íèçüê³ â³ðîã³äíîñò³ 
ð³çíèö³ ð³âíÿ îçíàê ã³áðèä³â ç äîì³íàíòíèì 
àëåëåì ãåíà Fr (fringe – áàõðîìà êðàþ ëèñò-
êà) òà ã³áðèä³â ç âèõ³äíèìè ë³í³ÿìè. 

Òàáëèöÿ 4
Â³ðîã³äí³ñòü çì³íè îçíàêè ã³áðèä³â ïðè âèêîðèñòàíí³ ãåí³â ìîðôîëîã³÷íèõ îçíàê â îäí³é áàòüê³âñüê³é ôîðì³ 

Ãåí, îçíàêà Fr, áàõðîìà êðàþ ëèñòêà sp, ëîæêîïîä³áíèé ëèñòîê Dw, íèçüêîðîñë³ñòü
Â³ðîã³äí³ñòü çì³í
àáî ¿õ â³äñóòíîñò³ çá³ëüøåííÿ çìåíøåííÿ íà ð³âí³ çá³ëüøåííÿ çìåíøåííÿ íà ð³âí³ çá³ëüøåííÿ çìåíøåííÿ íà ð³âí³

Âðîæàéí³ñòü 0,32 0,16 0,53 0,40 0,15 0,45 0,00 0,45 0,55
Îë³éí³ñòü 0,18 0,23 0,59 0,35 0,29 0,35 0,09 0,27 0,64
Âèñîòà ðîñëèí 0,18 0,24 0,58 0,35 0,05 0,60 0,14 0,43 0,43
Ä³àìåòð êîøèêà 0,22 0,30 0,48 0,60 0,00 0,40 0,00 0,14 0,86
Ê³ëüê³ñòü ëèñòê³â 0,00 0,23 0,77 0,50 0,00 0,50 0,00 0,25 0,75
Ìàñà 1000 íàñ³íèí 0,20 0,00 0,80 1,00 0,00 0,00 0,25 0,00 0,75
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Öåëü. Óñòàíîâèòü âëèÿíèå ãåíîâ Dw, Fr, sp, êîíòðîëè-
ðóþùèõ ìîðôîëîãè÷åñêèå ìàðêåðíûå ïðèçíàêè ëèíèé 
ïîäñîëíå÷íèêà, íà õîçÿéñòâåííî-öåííûå ïîêàçàòåëè èõ-
íèõ ãèá ðèäîâ ïåðâîãî ïîêîëåíèÿ. Ìåòîäû. Ïîëåâîé îïûò, 
îïèñàíèå ïî ìîðôîëîãè÷åñêèì ïðèçíàêàì, ñòàòèñòè÷å-
ñêèé àíàëèç. Ðåçóëüòàòû. Ïðîâåäåíû ñêðåùèâàíèÿ ëèíèé 
àíàëîãîâ ïî ãåíàì, îáóñëàâëèâàþùèì ìîðôîëîãè÷åñêèå 

ïðèçíàêè ôîðìû ëèñòà sp (ëîæêîîáðàçíàÿ ôîðìà ëèñòà), 
Fr (áàõðîìà êðàÿ ëèñòà), Dw (íèçêîðîñëîñòü) è èñõîäíûõ 
ñåëåêöèîííûõ ëèíèé ñî ñòåðèëüíûìè ëèíèÿìè. Ïîëó÷åí-
íûå ãèáðèäû îöåíåíû â ïîëåâîì ýêñïåðèìåíòå ïî ïðîÿâ-
ëåíèþ ìàðêåðíîãî ïðèçíàêà, óðîæàéíîñòè, ìàñëè÷íîñòè, 
ìàññå 1000 ñåìÿí, âûñîòå, äèàìåòðó êîðçèíêè, êîëè÷åñòâó 
ëèñòüåâ. Ïîêàçàòåëè ãèáðèäîâ ëèíèé ñ ìîðôîëîãè÷åñêè-
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Âåäìåäåâà Ê. Â.*, Ìàõîâà Ò. Â. Âëèÿíèå ãåíîâ, îáóñëîâëèâàþùèõ ôîðìó ëèñòà è âûñîòó ðàñòåíèé, íà 
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Protection. 2019. Ò. 15, ¹ 4. Ñ. 434–441. https://doi.org/10.21498/2518-1017.15.4.2019.189295
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Purpose. To study the influence of the Dw, Fr, sp genes 
which control the morphological markers of lines on the 
economically valuable indicators of the first-generation 
hybrids. Methods. Field experiment, morphological de-
scription and biometric measurements, statistical analysis. 
Results. The analogue lines were crossed by genes respon-
sible for morphological characteristics of the leaf shape sp 
(spoon-shaped), leaf edge Fr (fringe), stem Dw (dwarf) and 
the initial selection lines with sterile lines. The cross-bred 
hybrids were evaluated in the field experiment on the mani-
festation of marker trait, yield, oil content, weight of 1000 
seeds, height, diameter of the basket (head), the number 
of leaves. Indicators of line hybrids with morphological 
marker lines were compared with indicators of hybrids with 
baseline lines without marker features. The recessive allele 
of the sp gene determines the spoon-like shape of the leaf, 
with edges bend upward. This sing is not observed in the 
first-generation hybrids. Fr gene in the dominant state de-
termines the strongly rugged edge of the leaf. In hybrids of 
the first generation, changes in the edge of the leaf plate 
are also observed. The third sign – dwarf of sunflower is 

ìè ìàðêåðíûìè ëèíèÿìè ñðàâíèâàëè ç ïîêàçàòåëÿìè ãèá-
ðèäîâ ñ èñõîäíûìè ëèíèÿìè, íå èìåþùèìè ìàðêåðíûõ 
ïðèçíàêîâ. Ðåöåññèâíûé àëëåëü ãåíà sp îáóñëàâëèâàåò 
ëîæêîîáðàçíóþ ôîðìó ëèñòà. Ýòîò ïðèçíàê ó ãèáðèäîâ 
ïåðâîãî ïîêîëåíèÿ íå íàáëþäàëñÿ. Ãåí Fr â äîìèíàíòíîì 
ñîñòîÿíèè îáóñëàâëèâàåò ñèëüíî èçðåçàííûé êðàé ëèñòà. 
Ó ãèáðèäîâ ïåðâîãî ïîêîëåíèÿ òîæå íàáëþäàëèñü èçìå-
íåíèÿ êðàÿ ôîðìû ëèñòà. Ïðèçíàê «âûñîòà ïîäñîëíå÷íè-
êà» äî 90–100 ñì îáóñëîâëåí ãåíîì Dw, êîòîðûé â äîìè-
íàíòíîì ãîìîçèãîòíîì ñîñòîÿíèè îáóñëàâëèâàåò âûñîòó 
ðàñòåíèé äî 90–100 ñì. Äëÿ ñîçäàíèÿ ëèíèé àíàëîãîâ 
ïî òðåì ïðèçíàêàì â êà÷åñòâå ãåíåòè÷åñêîé îñíîâû áûëî 
èñïîëüçîâàíî òðè ñåëåêöèîííûå ëèíèè: ’ËÂÎ7Â’, ‘ÇË678Â’ 
è ‘Ë06Á’. Äëÿ ñêðåùèâàíèÿ ñ ëèíèÿìè àíàëîãàìè èñïîëü-
çîâàíî øåñòü ìàòåðèíñêèõ ñòåðèëüíûõ ëèíèé. Èçó ÷àëè 

ãèáðèäû ïî óðîæàéíîñòè, ìàñëè÷íîñòè, ìàññå 1000 ñåìÿí, 
âûñîòå ðàñòåíèé, äèàìåòðó êîðçèíêè, êîëè÷åñòâó ëèñòüåâ. 
Âûâîäû. Óñòàíîâëåíà âûñîêàÿ âåðîÿòíîñòü íåãàòèâíîãî 
âîçäåéñòâèÿ äîìèíàíòíîãî àëëåëÿ ãåíà Dw (dwarfishness 

– íèçêîðîñëîñòü) íà óðîæàéíîñòü ãèáðèäîâ. Óñòàíîâëåíà 
âûñîêàÿ âåðîÿòíîñòü ïîëîæèòåëüíîãî âëèÿíèÿ ðåöåññèâ-
íîãî àëëåëÿ ãåíà sp (spoon – ëîæêà) íà óðîæàéíîñòü, ìàñ-
ëè÷íîñòü è êîëè÷åñòâî ëèñòüåâ ãèáðèäîâ ñ ëèíèåé íîñè-
òåëåì ðåöåññèâíîé ãîìîçèãîòû. Óñòàíîâëåíû óìåðåííûå 
è íèçêèå âåðîÿòíîñòè ðàçíèöû óðîâíÿ ïðèçíàêîâ ãèáðè-
äîâ ñ äîìèíàíòíûì àëëåëåì ãåíà Fr (fringe – áàõðîìà êðàÿ 
ëèñòà) è ãèáðèäîâ ñ èñõîäíûìè ëèíèÿìè.

Êëþ÷åâûå ñëîâà: ïîäñîëíå÷íèê îäíîëåòíèé; óðîæàé-
íîñòü; ìàñëè÷íîñòü ñåìÿí; ìàññà 1000 ñåìÿí; ãèáðèäû; 
ëèíèè àíàëîãè.
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determined by the Dw gene, which in the dominant homo-
zygous state reduces the height of plants to 90–100 cm. 
In the heterozygous state, plants also have a decrease in 
height. Three breeding lines were used to create analogue 
lines according to these three criteria. There were two pa-
rent ‘LVO7V’, ‘ZL678V’ and one maternal ‘L06B’. Six maternal 
sterile lines were used to cross with analogue lines. Hybrids 
were studied by yield, oil content, weight of 1000 seeds, 
plant height, head diameter, number of leaves. Conclusions. 
A high probability of the negative impact of the dominant 
allele of the Dw gene (dwarfishness – short stem height) 
on the hybrids productivity was found. The high probability 
of a positive effect of the recessive allele of the sp gene 
(spoon shaped leaf) on the yield, oil content and number 
of leaves of hybrids with a line carrier of recessive homozy-
gotes has been proved. The moderate and low probabi lities 
of the difference in the level of signs of hybrids with the 
dominant allele of the Fr gene (fringe of the leaf edge) and 
hybrids with baseline lines were determined.

Keywords: sunflower; yield; oil content; 1000 seeds 
weight; hybrids; analogue line.
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Ãåíåòèêà

Âñòóï
Êàáà÷îê (Cucurbita pepo L.) º îâî÷åâîþ êóëü-

òóðîþ ðîäèíè Cucurbitaceae, ÿêó øèðîêî âè-
êîðèñòîâóþòü â óñüîìó ñâ³ò³ äëÿ ä³ºòè÷íîãî ³ 
äèòÿ÷îãî õàð÷óâàííÿ, ÿê ñèðîâèíó äëÿ êîí-
ñåðâíî¿ ïðîìèñëîâîñò³, ó êîðìîâèõ òà ë³êó-
âàëüíî-ïðîô³ëàêòè÷íèõ ö³ëÿõ [1–2]. Çá³ëü-
øåííÿ ñîðòèìåíòó ñîðò³â ³ ã³áðèä³â êóëüòóðè 
ñüîãîäí³ çàëåæèòü â³ä óñï³õ³â ãåíåòèêî-ñåëåê-

ö³éíèõ äîñë³äæåíü. Çîêðåìà âïðîâàäæåííÿ 
äîñÿãíåíü ìîëåêóëÿðíî¿ ãåíåòèêè äîçâîëÿòü 
ïðîâîäèòè ³äåíòèô³êàö³þ ³ ïàñïîðòèçàö³þ ãå-
íî òèï³â, âåñòè ìàðêåð-àñîö³éîâàíó ñåëåêö³þ, 
ùî ñïðèÿòèìå ïðèñêîðåííþ ñåëåêö³éíîãî 
ïðîöåñó, ï³äâèùåííþ éîãî åôåêòèâíîñò³ òà 
ðîçøèðåííþ ãåíîôîíäó êóëüòóðè [3–6].

Ó ñó÷àñíèõ óìîâàõ ìîëåêóëÿðíî-ãåíåòè÷-
íèé àíàë³ç ç âèêîðèñòàííÿì ð³çíèõ òèï³â 
ÄÍÊ-ìàðêåð³â º ïîòóæíèì ìåòîäîì âèâ÷åí-
íÿ ãåíåòè÷íîãî ð³çíîìàí³òòÿ, ô³ëîãåíåçó òà 
ðåàë³çàö³¿ ð³çíèõ ñåëåêö³éíèõ ³ ãåíåòè÷íèõ 
ïðîãðàì ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð [7, 
8]. Îäíàê ó êàáà÷êà áàãàòî ïèòàíü ç ìîëåêó-
ëÿðíî¿ ãåíåòèêè çàëèøàþòüñÿ íåäîñòàòíüî 
âèâ÷åíèìè. Á³ëüø³ñòü àâòîð³â âèêîðèñòîâó-
þòü ð³çí³ òèïè ìàðêåð³â äëÿ âèâ÷åííÿ ãåíå-
òè÷íîãî ïîë³ìîðô³çìó êàáà÷êà ð³çíîãî ïî-
õîäæåííÿ [9, 10]. A. Xanthopoulou  ç³ ñï³âàâ-
òîðàìè [11] ïðè àíàë³ç³ ãåíåòè÷íîãî ð³çíî-
ìàí³òòÿ êàáà÷êà ãðåöüêî¿ ñåëåêö³¿ ïîêàçàëè 
åôåêòèâí³ñòü çàñòîñóâàííÿ SCoT (Start 
codon targeted, ö³ëüîâèé ñòàðòîâèé êîäîí) ³ 

ÓÄÊ 577.21:631.526.32:635.621.3  https://doi.org/10.21498/2518-1017.15.4.2019.189081

Äîñë³äæåííÿ ãåíåòè÷íîãî ïîë³ìîðô³çìó çðàçê³â 
êàáà÷êà (Cucurbita pepo L.) ìåòîäîì ISSR àíàë³çó
Þ. Ì. Ëàíêàñòåð1, Ñ. ². Êîíäðàòåíêî1, Ñ. Â. Ëèìàíñüêà2,3*, 
Þ. Ì. Òåðåíÿê3, Ã. ª. ×åðíèøåíêî3, Â. Ì. Ïîïîâ2,3,4
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Ìåòà. Âèÿâèòè ãåíåòè÷íèé ïîë³ìîðô³çì òà äèâåðãåíö³þ ñîðò³â ³ ã³áðèä³â êàáà÷êà (C. pepo L.) ð³çíîãî ãåîãðàô³÷íîãî 
ïîõîäæåííÿ çà ISSR ìàðêåðàìè. Ìåòîäè. Äëÿ îö³íêè ãåíåòè÷íîãî ïîë³ìîðô³çìó 2 9 ñîðò³â ³ ã³áðèä³â C. pepo L. ð³çíîãî 
ïîõîäæåííÿ âèêîðèñòîâóâàëè ISSR àíàë³ç. Êîåô³ö³ºíò ïîä³áíîñò³ ì³æ äîñë³äæóâàíèìè çðàçêàìè êàáà÷êà âèçíà÷àëè 
çà ôîðìóëîþ Nei–Li.  Ðîçðàõóíîê êîåô³ö³ºíò³â ïîä³áíîñò³ òà ïîáóäóâàííÿ ô³ëîãåíåòè÷íîãî äåðåâà çä³éñíþâàëè çà 
äîïîìîãîþ ïàêåòó ïðîãðàì Phylip-3.69. Êëàñòåðíèé àíàë³ç ïðîâîäèëè ìåòîäîì ïðèºäíàííÿ ñóñ³ä³â (Neighbor-joining). 
Äîñòîâ³ðí³ñòü ãðóïóâàííÿ çðàçê³â ó êëàñòåðè ïåðåâ³ðÿëè ìåòîäîì áóòñòðåï-àíàë³çó. Ðåçóëüòàòè. Âèêîðèñòàííÿ 13 
ïðàéìåð³â äî ì³æì³êðîñàòåë³òíèõ ä³ëÿíîê äîçâîëèëî âèÿâèòè 129 ëîêóñ³â ÄÍÊ êàáà÷êà, ñåðåä ÿêèõ 109 áóëè ïîë³ìîðô-
íèìè, 20 – ìîíîìîðôíèìè, 11 – óí³êàëüíèìè äëÿ ïåâíèõ çðàçê³â. Åëåêòðîôîðåãðàìè ïðîäóêò³â àìïë³ô³êàö³¿ äîñë³äíèõ 
çðàçê³â ð³çíèëèñÿ ê³ëüê³ñòþ ³ ðîçì³ðîì àìïë³êîí³â. Âèÿâëåíî âèñîêèé ïîë³ìîðô³çì ÄÍÊ äîñë³äíèõ çðàçê³â êàáà÷êà, 
ÿêèé âàð³þâàâ â³ä 62,5%  (ïðàéìåð UBC 810) äî 100% (ïðàéìåðè UBC 2, UBC 3 ³ UBC 846). Ð³âåíü ìîëåêóëÿðíî-ãåíåòè÷-
íîãî ïîë³ìîðô³çìó çðàçê³â êàáà÷êà âàð³þâàâ â³ä 55,8 äî 63,6% ó ã³áðèä³â ‘Rimini’ ³ ‘Eight Ball’ â³äïîâ³äíî. Âñòàíîâëåíî 
íèçüêó ãåíåòè÷íó äèâåðãåíö³þ ì³æ äîñë³äíèìè çðàçêàìè C. pepo L., êîåô³ö³ºíò ïîä³áíîñò³  çà  Nei–Li ñòàíîâèâ 0,0005–
0,0092. Çà äîïîìîãîþ êëàñòåðíîãî àíàë³çó çðàçêè êàáà÷êà áóëè çãðóïîâàí³ ó äâà êëàñòåðè. Îñíîâíèì êðèòåð³ºì êëàñòå-
ðèçàö³¿ áóâ ð³âåíü ãåíåòè÷íî¿ äèâåðãåíö³¿. Ãåîãðàô³÷íå ïîõîäæåííÿ çðàçê³â íå âïëèâàëî íà îñîáëèâîñò³ ¿õ ãðóïóâàííÿ. 
Âèñíîâêè. Çà ðåçóëüòàòàìè âèâ÷åííÿ çðàçê³â êàáà÷êà ð³çíîãî ãåîãðàô³÷íîãî ïîõîäæåííÿ çà äîïîìîãîþ ISSR àíàë³çó 
âñòàíîâëåíî âèñîêèé ãåíåòè÷íèé ïîë³ìîðô³çì ³ íåçíà÷íà ãåíåòè÷íà äèâåðãåíö³ÿ ì³æ äîñë³äíèìè çðàçêàìè. Âèÿâëåíî 
óí³êàëüí³ ôðàãìåíòè ÄÍÊ, ÿê³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ ïàñïîðòèçàö³¿ â³äïîâ³äíèõ çðàçê³â, à òàêîæ äëÿ ðîçðîá-
êè ³íøèõ ìîëåêóëÿðíî-ãåíåòè÷íèõ ìàðêåð³â. Îòðèìàíà ³íôîðìàö³ÿ ìîæå áóòè êîðèñíîþ äëÿ îïòèì³çàö³¿ ñåëåêö³éíîãî 
ïðîöåñó êàáà÷êà ³ ïîäàëüøèõ äîñë³äæåíü â îáëàñò³ ìîëåêóëÿðíî¿ ãåíåòèêè ö³º¿ êóëüòóðè.
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ISSR (Intersimple Sequence Repeats, ì³æì³-
êðîñàòåë³òí³ ñåêâåíîâàí³ ïîâòîðè) ìàðêåð³â. 
Ïðè öüîìó îñòàíí³ âèÿâèëèñÿ á³ëüø ïîë³-
ìîðôíèìè. L. Gong òà ³í. [12] çà ðåçóëüòà-
òàìè âèâ÷åííÿ ãåíåòè÷íèõ âçàºìîçâ’ÿçê³â 
ì³æ 104 ïîïóëÿö³ÿìè C. pepo L. ç âèêîðèñ-
òàííÿì SSR (Simple Sequence Repeats, ïðî-
ñò³ ñåêâåíîâàí³ ïîâòîðè) ³ SCAR (Sequence 
Chàracterized Amplyfied Region, àìïë³ô³êà-
ö³éíà îáëàñòü, îõàðàêòåðèçîâàíà íóêëåî-
òèäíîþ ïîñë³äîâí³ñòþ) ìàðêåð³â âñòàíîâè-
ëè, ùî êóëüòóðí³ ôîðìè êàáà÷êà ïîõîäÿòü 
â³ä ñï³ëüíîãî ïîïåðåäíèêà, ÿêèé åâîëþö³î-
íóâàâ ó òðè ï³äâèäè – subsp. fraterna, subsp. 
texana ³ subsp. pepo. 

Åôåêòèâí³ñòü âèêîðèñòàííÿ RAPD (Ran-
dom Amplified Polymorphic DNA, âèïàäêîâà 
àìïë³ô³êàö³ÿ ïîë³ìîðôíèõ ïîñë³äîâíîñòåé 
ÄÍÊ), AFLP (Amplified Fragment Length 
Polymorphism, ïîë³ìîðô³çì äîâæèíè àìïë³-
ô³êîâàíèõ ôðàãìåíò³â), ISSR òà ³íøèõ òèï³â 
ìîëåêóëÿðíèõ ìàðêåð³â ó ð³çíèõ ïîïóëÿö³é-
íèõ ³ ãåíåòèêî-ñåëåêö³éíèõ ïðîãðàìàõ âè-
ñâ³òëåíà â ðîáîòàõ ð³çíèõ àâòîð³â [13–20]. 
Àëå ISSR ìåòîä ìàº íèçêó ïåðåâàã, ñåðåä 
ÿêèõ îñíîâíîþ º ï³äâèùåííÿ òî÷íîñò³ ã³áðè-
äèçàö³¿ ïðàéìåðà çà ðàõóíîê çá³ëüøåííÿ 
éîãî ðîçì³ðó òà íàÿâíîñò³ çàÿêîðåíîãî íó-

êëåîòèäó. Åôåêòèâí³ñòü öüîãî ìåòîäó äîâå-
äåíà äëÿ á³ëüøîñò³ âèä³â ðîñëèí [21–24].

Ñüîãîäí³ àêòóàëüíèìè º äîñë³äæåííÿ ìî-
ëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³çìó ãåíî-
òèï³â âèõ³äíîãî ³ ñåëåêö³éíîãî ìàòåð³àëó 
êàáà÷êà ç ìåòîþ éîãî ³äåíòèô³êàö³¿ ³ äèôå-
ðåíö³àö³¿, à òàêîæ ç’ÿñóâàííÿ ð³âíÿ ãåíåòè÷-
íî¿ äèâåðãåíö³¿ ì³æ âèõ³äíèìè áàòüê³âñüêè-
ìè ôîðìàìè äëÿ åôåêòèâíîãî ïëàíóâàííÿ 
ñåëåêö³éíî¿ ïðîãðàìè, çîêðåìà ï³äáîðó ïàð 
ïðè ã³áðèäèçàö³¿.

Ìåòà äîñë³äæåíü – âèÿâèòè ãåíåòè÷íèé 
ïîë³ìîðô³çì òà äèâåðãåíö³þ ñîðò³â ³ ã³áðèä³â 
êàáà÷êà (C. pepo L.) ð³çíîãî ãåîãðàô³÷íîãî ïî-
õîäæåííÿ çà ISSR ìàðêåðàìè. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè â 2018–2019 ðð. 

íà áàç³ âèïðîáóâàëüíî¿ ëàáîðàòîð³¿ ÒÎÂ «ÀÃ-
ÐÎÃÅÍ ÍÎÂÎ» (ì. Õàðê³â, Óêðà¿íà). Âèâ÷à-
ëè 29 ñîðò³â ³ ã³áðèä³â êàáà÷êà ð³çíîãî ãåî-
ãðàô³÷íîãî ïîõîäæåííÿ (òàáë. 1), íàäàí³ êîì-
ïàí³ºþ Tozer Seeds (Âåëèêîáðèòàí³ÿ). 

Ïîë³ìîðô³çì ÄÍÊ çðàçê³â êàáà÷êà âèâ÷à-
ëè ç âèêîðèñòàííÿì ïðàéìåð³â äî ì³æì³êðî-
ñàòåë³òíèõ ïîñë³äîâíîñòåé, ðîçðîáëåíèõ â 
Óí³âåðñèòåò³ Áðèòàíñüêî¿ Êîëóìá³¿ (Êàíàäà) 
(òàáë. 2). 

Òàáëèöÿ 1
Õàðàêòåðèñòèêà äîñë³äíèõ çðàçê³â êàáà÷êà çà ïîõîäæåííÿì

¹ ç/ï Çðàçîê Ñîðò/ã³áðèä Êðà¿íà ïîõîäæåííÿ
1 ‘Alfresco’

ã³áðèä F1

Âåëèêîáðèòàí³ÿ
2 ‘Best of British’
3 ‘Defender’ 
4 ‘Rimini’ 
5 ‘Patriot’ 
6 ‘Ambassador’ ×³ë³
7 ‘Eight Ball’ 

Âåëèêîáðèòàí³ÿ

8 ‘Midnight’ 
9 ‘Firenze’ 

10 ‘Tuscany ‘
11 ‘Parador’
12 ‘TZ 3089’ (stripe) ñîðò
13 ‘Gold Rush’

ã³áðèä F1

ÑØÀ14 ‘Afrodite’
15 ‘7003’ 
16 ‘7006’ 
17 ‘Celeste’ Ôðàíö³ÿ
18 ‘Alexander’ 

²ñïàí³ÿ19 ‘TZ 6390’
20 ‘TZ 6391’ 
21 ‘TZ 6392 F1’
22 ‘SV 1118 YG’ ÑØÀ
23 ‘Verde di Milan’ 

ñîðò

²òàë³ÿ24 ‘Trieste white half-long’
25 ‘Verde di Italia’
26 ‘Burpees Golden Zucchini’ ÑØÀ (Ïåíñèëüâàí³ÿ) 
27 ‘Striado di Napoli’ ²òàë³ÿ28 ‘Trombocino’
29 ‘×àêëóí’ Óêðà¿íà
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Òàáëèöÿ 2
Íóêëåîòèäí³ ïîñë³äîâíîñò³ ISSR ïðàéìåð³â

Ïðàéìåð Íóêëåîòèäíà 
ïîñë³äîâí³ñòü 5’-3’ Ïðàéìåð Íóêëåîòèäíà 

ïîñë³äîâí³ñòü 5’-3’
UBC 2 (CA)

8
AG UBC 825 (AC)

8
T

UBC 3 (CA)
8
GG UBC 826 (AC)

8
C

UBC 4 (GA)
8
T UBC 834 (AG)

8
CTT

UBC 5 (CA)
8
AC UBC 842 (GA)

8
CTG

UBC 807 (AG)
8
T UBC 846 (CA)

8
RT

UBC 810 (GA)
8
T UBC 857 (AC)

8
YG

UBC 812 (GA)
8
A

Ïðèì³òêà. Y = pYrimidine (C àáî T); R = puRine (A àáî G).

ÄÍÊ âèä³ëÿëè ³ç ñóì³ø³ 10 çð³ëèõ íàñ³íèí 
êîæíîãî çðàçêà çà äîïîìîãîþ íàáîðó äëÿ âè-
ä³ëåííÿ ÄÍÊ «Diatom DNA Prep100». Äëÿ 
öüîãî âèêîðèñòîâóâàëè ë³çóþ÷èé ðåàãåíò ³ç 
ãóàí³ä³íõëîðèäîì äëÿ ñîëþá³çàö³¿ êë³òèííî-
ãî äåáðèñó òà äåíàòóðàö³¿ êë³òèííèõ íóêëå-
àç. Ó ïðèñóòíîñò³ ë³çóþ÷îãî ðåàãåíòó ÄÍÊ 
ñîðáóâàëè íà ñ³ë³êà-ñîðáåíò³, â³äìèâàëè â³ä 
á³ëê³â òà ñîëåé ñïèðòîâèì ðîç÷èíîì. Âèä³-
ëåííÿ ÄÍÊ ïðîâîäèëè â³äïîâ³äíî äî ïðîòî-
êîëó, çàïðîïîíîâàíîìó â ³íñòðóêö³¿ äî êî-
ìåðö³éíîãî íàáîðó «Diatom DNA Prep100» 
(http://www.galartdiag.ru/files/diatom_dna_
prep_100.pdf). ×èñòîòó âèä³ëåíî¿ ÄÍÊ âèç-
íà÷àëè çà êîåô³ö³ºíòîì ñï³ââ³äíîøåííÿ ïî-
ãëèíàííÿ ïðè äîâæèí³ õâèëü 260 ³ 280 íì, 
ÿêèé ñêëàâ íå ìåíøå 1,73, ùî ñâ³ä÷èëî ïðî 
â³äíîñíî âèñîêó ÷èñòîòó ïðåïàðàò³â ÄÍÊ. 
Êîíöåíòðàö³þ ÄÍÊ âèçíà÷àëè çà äîïîìîãîþ 
ñïåêòðîôîòîìåòðà Shimadzu UV-1280 (ßïî-
í³ÿ) çà äîâæèíîþ õâèë³ 260 íì.

Àìïë³ô³êàö³þ ÄÍÊ ïðîâîäèëè ç âèêîðèñ-
òàííÿì íàáîð³â äëÿ ÏËÐ GenePaktm PCR 
Core (Ðîñ³ÿ). Ó ïðîá³ðêè ³ç öèõ íàáîð³â, ÿê³ 
ì³ñòèëè ë³îô³ë³çîâàí³ ñóõ³ ðåàêö³éí³ ñóì³ø³, 
ãîòîâ³ äëÿ ïðîâåäåííÿ ÏËÐ, äîäàâàëè 20 íã 
âèä³ëåíî¿ ÄÍÊ, 0,2 ìêÌ ïðàéìåðà, ïîò³ì ðå-
àêö³éíó ñóì³ø äîâîäèëè äî 20 ìêë ðîç÷èí-
íèêîì ³ç íàáîð³â äëÿ ÏËÐ. ÏËÐ ïðîâîäèëè 
â òåðìîöèêëåð³ ÒÏ4-ÏÖÐ-01-«Òåðöèê» (Ðî-
ñ³ÿ) çà òàêèõ óìîâ:  ïî÷àòêîâà äåíàòóðàö³ÿ 
ÄÍÊ ïðè 94 °Ñ – 5 õâ; 40 öèêë³â àìïë³ô³êà-
ö³¿ çà òàêèõ óìîâ äëÿ êîæíîãî öèêëó: äåíà-
òóðàö³ÿ ïðè 94 °Ñ – 40 ñ, ã³áðèäèçàö³ÿ  ïðè 
52 °Ñ – 45 ñ, åëîíãàö³ÿ  ïðè 72 °Ñ – 2 õâ;  
ô³íàëüíà åëîíãàö³ÿ ïðè 72 °Ñ – 7 õâ.

Åëåêòðîôîðåç ïðîäóêò³â àìïë³ô³êàö³¿ ïðî-
âîäèëè ó 1,5% àãàðîçíîìó ãåë³ ç áðîìèñòèì 
åòèä³ºì. Ó ðîáîò³ âèêîðèñòîâóâàëè Òð³ñ-ÅÄÒÀ- 
áîðàòíó áóôåðíó ñèñòåìó – 0,09 Ì Òð³ñ, 
0,09 Ì Í

3
ÂÎ

3
, 0,0031 Ì ÅÄÒÀ (ðÍ 8,3). Â³-

çóàë³çàö³þ ñïåêòð³â àìïë³ô³êîâàíèõ ä³ëÿ-
íîê ÄÍÊ çä³éñíþâàëè çà äîïîìîãîþ òðàíñ³-
ëþì³íàòîðà ÒÑÐ-20 ÌÑ (Ôðàíö³ÿ) ç ïîäàëü-
øèì ôîòîãðàôóâàííÿì ãåë³â. ßê ìàðêåð äëÿ 

âèçíà÷åííÿ ðîçì³ð³â àìïë³êîí³â âèêîðèñòî-
âóâàëè M combi (ðîçì³ðè ôðàãìåíò³â: 250, 
300, 350, 400, 450, 500, 600, 700, 800, 900, 
1000, 1200, 1400, 1600, 1800, 2000 ï.í.) çà 
äîïîìîãîþ äåìîâåðñ³¿ ïðîãðàìíîãî ïàêåòó 
TotalLab TL120 (http://www.totallab.com).

Îòðèìàí³ åëåêòðîôîðåòè÷í³ ñïåêòðè ïåðå-
âîäèëè â á³íàðíèé êîä – íàÿâí³ñòü àìïë³êî-
íó ó çðàçê³â êàáà÷êà ïåâíîãî ðîçì³ðó ïîçíà-
÷àëè ÿê «+», à ïðè â³äñóòíîñò³ àìë³êîíó ïî-
çíà÷àëè ÿê «–». Ð³âåíü ïîë³ìîðô³çìó äëÿ 
êîæíîãî ïðàéìåðà âèçíà÷àëè ÿê ÷àñòêó ïî-
ë³ìîðôíèõ ëîêóñ³â â³ä çàãàëüíî¿ ê³ëüêîñò³ 
ëîêóñ³â íà îäèí ïðàéìåð, âèðàæåíó ó â³äñîò-
êàõ. Âíóòð³øíüîïîïóëÿö³éíèé ïîë³ìîðô³çì 
êàáà÷êà çà ÄÍÊ ìàðêåðàìè ðîçðàõîâóâàëè 
ÿê ÷àñòêó âèÿâëåíèõ ëîêóñ³â ó ïåâíîãî çðàç-
êà êàáà÷êà â³ä çàãàëüíî¿ ê³ëüêîñò³ ³äåíòèô³-
êîâàíèõ ëîêóñ³â, âèðàæåíó ó â³äñîòêàõ. ßê 
ì³ðó ãåíåòè÷íîãî ð³çíîìàí³òòÿ âèêîðèñòîâó-
âàëè êîåô³ö³ºíò ïîä³áíîñò³ Nei–Li (Dij), ÿêèé 
ðîçðàõîâóâàëè çà äîïîìîãîþ ïàêåòó ïðîãðàì 
Phylip-3.69 [25]. Ìàòðèöþ êîåô³ö³ºíò³â ïîä³-
áíîñò³ çà Nei–Li âèêîðèñòîâóâàëè äëÿ êëàñ-
òåðíîãî àíàë³çó ìåòîäîì ïðèºäíàííÿ ñóñ³ä³â 
(Neighbor-joining, NJ). Ñòàòèñòè÷íó îö³íêó 
îòðèìàíî¿ äåíäðîãðàìè ïðîâîäèëè çà äîïî-
ìîãîþ áóòñòðåï-àíàë³çó ïðè ñòâîðåíí³ 1000 
âèïàäêîâèõ âèá³ðîê. 

Ðåçóëüòàòè äîñë³äæåíü
Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç çðàçê³â 

êàáà÷êà äîçâîëèâ ³äåíòèô³êóâàòè 129 ISSR-
ëîêóñ³â, ñåðåä ÿêèõ 109 áóëè ïîë³ìîðôíèìè 
(84,5%). Ïðîäóêòè àìïë³ô³êàö³¿ ð³çíèëèñÿ 
ê³ëüê³ñòþ òà ðîçì³ðîì. Äåòåêòóâàëè 20 ìî-
íîìîðôíèõ ëîêóñ³â äëÿ âñ³õ äîñë³äæóâàíèõ 
çðàçê³â êàáà÷êà. Çîêðåìà çà ïðàéìåðîì UBC 
4 âèÿâëåíèé ôðàãìåíò ðîçì³ðîì 523 ï.í., çà 
ïðàéìåðîì UBC 5 – ôðàãìåíòè ðîçì³ðîì 438 
³ 614 ï.í., çà UBC 807 – 324, 491, 595 ³ 691 ï.í., 
çà UBC 810 – 277, 341 ³ 403 ï.í., çà UBC 812 – 
504 ³ 579 ï.í., çà UBC 825 – 653 ï.í., çà UBC 
826 – 393 ³ 515 ï.í., çà UBC 834 – 305 ³ 587 ï.í., 
çà UBC 842 – 328 ³ 394 ï.í., çà UBC 857 –
565 ï.í. Òàêîæ ó äåÿêèõ çðàçê³â áóëè ³äåí-
òèô³êîâàí³ óí³êàëüí³ àìïë³êîíè. Íàïðè-
êëàä, ó ã³áðèäó ‘Midnight’ âèÿâëåíî àìïë³-
êîí ðîçì³ðîì 935 ï.í. (UBC 2), ó ñîðòó 
‘Trieste white half-long’ – 579 ï.í. (UBC 5), ó 
ñîðòó ‘Trombocino’ – 756, 354 ³ 296 ï.í. 
(UBC 2), 1260 ï.í. (UBC 807), 1400 ï.í. 
(UBC 812), 941 ï.í. (UBC 826), 962 ï.í. 
(UBC 842), 237 ï.í. (UBC 846) ³ 681 ï.í. 
(UBC 857). Ö³ àìïë³êîíè ìîæóòü áóòè âè-
êîðèñòàí³ äëÿ ðîçðîáêè ³íøèõ ÄÍÊ-ìàðêåð³â, 
çîêðåìà SCAR. Ïðèêëàä åëåêòðîôîðåãðàìè 
íàâåäåíî íà ðèñóíêó 1.
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Ð³âåíü ïîë³ìîðô³çìó äîñë³äíèõ çðàçê³â êà-
áà÷êà âàð³þâàâ â³ä 62,5%  (ïðàéìåð UBC 810) 
äî 100% (ïðàéìåðè UBC 2, UBC 3 ³ UBC 846). 
Ð³âåíü ïîë³ìîðô³çìó çðàçê³â ïðè âèêîðèñòàíí³ 

Ðèñ. 1. Åëåêòðîôîðåãðàìà ïðîäóêò³â àìïë³ô³êàö³¿ ÄÍÊ äîñë³äíèõ çðàçê³â êàáà÷êà ç ïðàéìåðîì UBC 826
Íîìåðè 13–29 â³äïîâ³äàþòü çðàçêàì ó òàáëèö³ 1. M combi – ìàðêåð ðîçì³ðó ïðîäóêò³â àìïë³ô³êàö³¿, ï.í.

Öèôðàìè ïîçíà÷åíî ìîíîìîðôí³ é óí³êàëüíèé ôðàãìåíòè, ï.í.

îáðàíèõ ó äîñë³äæåíí³ ïðàéìåð³â ñêëàâ 84,5%. 
Ê³ëüê³ñòü òà ðîçì³ðè âèÿâëåíèõ  àìïë³êîí³â ó 
çðàçê³â êàáà÷êà, à òàêîæ ð³âåíü ïîë³ìîðô³çìó 
çà êîæíèì ïðàéìåðîì íàâåäåíî â òàáëèö³ 3.

Òàáëèöÿ 3
Ìîëåêóëÿðíî-ãåíåòè÷íèé ïîë³ìîðô³çì çðàçê³â êàáà÷êà, 

âèÿâëåíèé ç âèêîðèñòàííÿì ISSR àíàë³çó

Ïðàéìåð Ê³ëüê³ñòü âèÿâëåíèõ 
àìïë³êîí³â, øò.

Ê³ëüê³ñòü ïîë³ìîðôíèõ 
àìïë³êîí³â, øò.

Ð³âåíü 
ïîë³ìîðô³çìó, %

Ðîçì³ð 
àìïë³êîí³â, ï.í.

UBC 2 13 13 100,0 296–935
UBC 3 11 11 100,0 373–812
UBC 4 5 4 80,0 523–1195
UBC 5 10 8 80,0 438–1313
UBC 807 17 13 76,5 246–1260
UBC 810 8 5 62,5 277–835
UBC 812 13 11 84,6 378–1400
UBC 825 8 7 87,5 243–653
UBC 826 6 4 66,7 393–941
UBC 834 12 10 83,3 253–1178
UBC 842 9 7 77,8 250–962
UBC 846 9 9 100,0 237–851
UBC 857 8 7 87,5 361–681

Âñüîãî 129 109 84,5 –

E. Esmailnia  òà ³í. [8] ³ N. Katzir  òà ³í. 
[10] òàêîæ âèÿâèëè  âèñîêèé ð³âåíü ïîë³ìîð-
ô³çìó ïîïóëÿö³é êàáà÷êà (70–93%), ùî çà-
ëåæàëî â³ä âèêîðèñòàíèõ ïðàéìåð³â. Çàçíà-
÷èìî òàêîæ, ùî A. Xanthopoulou1  òà ³í. [3] 
çà äîïîìîãîþ ïðàéìåðà UBC 834 ³äåíòèô³êó-
âàëè ëèøå 7 ïðîäóêò³â àìïë³ô³êàö³¿ ðîçì³-
ðîì 600–2700 ï.í. ³ ð³âíåì ïîë³ìîðô³çìó 
42,8%, ó òîé ÷àñ ÿê íàìè â ðåçóëüòàò³ àìï-
ë³ô³êàö³¿ ÄÍÊ äîñë³äíèõ çðàçê³â êàáà÷êà ³ç 
öèì ïðàéìåðîì âèÿâëåíî 12 àìïë³êîí³â ðîç-
ì³ðîì 253–1178 ï.í. ³ ð³âíåì ïîë³ìîðô³çìó 
83,3%. Katzir N. òà ³í. [10] ïðè âèêîðèñòàíí³ 
ïðàéìåðà UBC 807 âèÿâèëè 17 ëîêóñ³â (ùî 
óçãîäæóºòüñÿ ç îòðèìàíèìè íàìè äàíèìè) ç 
ð³âíåì ïîë³ìîðô³çìó 70,6%. Òîä³ ÿê ó íàøî-

ìó äîñë³ä³ ïîë³ìîðô³çì çà öèì ïðàéìåðîì 
ñòàíîâèâ 76,5%. Òàêîæ àâòîðè ðîáîòè [10] 
ïðè âèêîðèñòàíí³ ïðàéìåðà UBC 810 ³äåíòè-
ô³êóâàëè 11 ëîêóñ³â ç ïîë³ìîðô³çìîì 81,8%, 
à ïðàéìåðà UBC 842 – 25 ëîêóñ³â ç ïîë³ìîð-
ô³çìîì 84,0%. Ó íàøèõ äîñë³äæåííÿõ ïðè 
âèêîðèñòàíí³ öèõ ïðàéìåð³â äåòåêòîâàíî 
ëèøå ïî 9 ëîêóñ³â ç ð³âíåì ïîë³ìîðô³çìó 
62,5 ³ 77,8% â³äïîâ³äíî. Ðîçì³ð âèÿâëåíèõ 
àìïë³êîí³â àâòîðè ðîáîòè [10] íå íàâîäèëè. 
Ðîçá³æíîñò³ â îäåðæàíèõ ðåçóëüòàòàõ ìî-
æóòü áóòè ïîâ’ÿçàí³ ç ãåíåòè÷íèìè îñîáëè-
âîñòÿìè òà ïîõîäæåííÿì äîñë³äæóâàíîãî 
ìàòåð³àëó. 

Ìîëåêóëÿðíî-ãåíåòè÷íèé ïîë³ìîðô³çì äî-
ñë³äíèõ çðàçê³â êàáà÷êà çàëåæàâ â³ä ãåíîòè-

13       13                14         17         18          19           20          21          22        23           24         25           26          27    14         17         18          19           20          21          22        23           24         25           26          27               28         29    28         29
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ïó ³ â ñåðåäíüîìó ñòàíîâèâ 58,9  %. Íàéá³ëü-
øå éîãî çíà÷åííÿ (63,6%) â³äì³÷åíî â ã³áðèäó 
‘Eight Ball’, ó ÿêîãî âèÿâëåíî 82 ³ç 129 ìîæ-

ëèâèõ ëîêóñ³â, ì³í³ìàëüíå – ó ‘Rimini’ 
(55,8%, âèÿâëåíî 72 ëîêóñè ³ç 129 ìîæëè-
âèõ) (òàáë. 4).

Çà ðåçóëüòàòàìè ðîçðàõóíêó  êîåô³ö³ºíòà 
ïîä³áíîñò³ Nei–Li âñòàíîâëåíî íåçíà÷íó ãåíå-
òè÷íó äèâåðãåíö³þ ì³æ äîñë³äíèìè çðàçêà-
ìè êàáà÷êà. Íàéá³ëüø ãåíåòè÷íî ñïîð³äíå-
íèìè âèÿâèëèñÿ ã³áðèäè ‘Patriot’ (Âåëèêî-
áðèòàí³ÿ) ³ ‘Ambassador’ (×³ë³), êîåô³ö³ºíò 
ïîä³áíîñò³ ì³æ ÿêèìè ñòàíîâèâ 0,0005. Íàé-
ìåíø ñïîð³äíåíèìè çðàçêàìè áóëè ñîðò 
‘Trombocino’ (²òàë³ÿ) ³ ã³áðèä ‘7006’ (ÑØÀ), 
äëÿ ÿêèõ êîåô³ö³ºíò ïîä³áíîñò³ ñêëàâ 0,0092. 
Ñë³ä çàçíà÷èòè, ùî ñîðò ‘Trombocino’ áóâ 
íàéá³ëüø ãåíåòè÷íî â³ääàëåíèì â³ä ³íøèõ 
çðàçê³â êàáà÷êà (Dij = 0,0072), òîä³ ÿê êîåô³-
ö³ºíòè ïîä³áíîñò³ ì³æ ³íøèìè çðàçêàìè íå 
ïåðåâèùóâàëè 0,0060. Îòðèìàí³ ðåçóëüòàòè 
ìîæóòü ñâ³ä÷èòè ïðî çíà÷íó ãåíåòè÷íó ïîä³-
áí³ñòü á³ëüøîñò³ äîñë³äæóâàíèõ ñîðò³â ³ ã³-
áðèä³â êàáà÷êà. 

Çà ðåçóëüòàòàìè êëàñòåðíîãî àíàë³çó ïî-
áóäóâàëè äåíäðîãðàìó íà îñíîâ³ êîåô³ö³ºí-
ò³â ïîä³áíîñò³ ì³æ äîñë³äíèìè çðàçêàìè êà-
áà÷êà (ðèñ. 2).

Òàáëèöÿ 4
Ïîë³ìîðô³çì çðàçê³â êàáà÷êà çà ISSR ìàðêåðàìè 

Çðàçîê
Ê³ëüê³ñòü âèÿâëåíèõ ëîêóñ³â, øò. Ð³âåíü 

ïîë³ìîðô³çìó, %çàãàëüíà ó çðàçêà
‘Alfresco’

129

76 58,9
‘Best of British’ 74 57,4
‘Defender’ 78 60,5
‘Rimini’ 72 55,8
‘Patriot’ 80 62,0
‘Ambassador’ 80 62,0
‘Eight Ball’ 82 63,6
‘Midnight’ 75 58,1
‘Firenze’ 77 59,7
‘Tuscany ‘ 76 58,9
‘Parador’ 77 59,7
‘TZ 3089’ (stripe) 80 62,0
‘Gold Rush’ 77 59,7
‘Afrodite’ 79 61,2
‘7003’ 77 59,7
‘7006’ 76 58,9
‘Celeste’ 74 57,4
‘Alexander’ 77 59,7
‘TZ 6390’ 74 57,4
‘TZ 6391’ 73 56,6
‘TZ 6392 F1’ 73 56,6
‘SV 1118 YG’ 73 56,6
‘Verde di Milan’ 75 58,1
‘Trieste white half-long’ 74 57,4
‘Verde di Italia’ 75 58,1
‘Burpees Golden Zucchini’ 73 56,6
‘Striado di Napoli’ 77 59,7
‘Trombocino’ 74 57,4
‘×àêëóí’ 77 59,7
Ñåðåäíº çíà÷åííÿ – – 58,9

Äîñë³äæóâàí³ ñîðòè ³ ã³áðèäè êàáà÷êà ðîç-
ïîä³ëèëèñÿ ó äâà êëàñòåðè. Äî ïåðøîãî êëàñ-
òåðó óâ³éøëè óñ³ çðàçêè ïîõîäæåííÿì ³ç Âå-
ëèêîáðèòàí³¿ (‘Defender’, ‘Rimini’, ‘Patriot), à 
òàêîæ ñîðòè ‘Trombocino’ (²òàë³ÿ), ‘×àêëóí’ 
(Óêðà¿íà), ‘7003’ ³ ‘7006’ (ÑØÀ) ³ ã³áðèä 
‘Ambassador’ (×³ë³). 

Äðóãèé êëàñòåð ì³ñòèâ ð³çí³ çà ãåîãðàô³÷-
íèì ïîõîäæåííÿì çðàçêè êàáà÷êà. Çîêðåìà 4 
çðàçêè ç ÑØÀ (ñîðò ‘Burpees Golden Zucchini’, 
ã³áðèäè ‘Gold Rush’, ‘Afrodite’, ‘SV 1118 YG’), 
4 ã³áðèäè ç ²ñïàí³¿ (Alexander, TZ 6390, 
TZ 6391, TZ 6392), 4 ñîðòè ç ²òàë³¿ (‘Striado di 
Napoli’, ‘Verde di Italia’, ‘Verde di Milano’, 
‘Trieste white half-long’) ³ ã³áðèä ‘Celeste’ 
(Ôðàíö³ÿ). Âèçíà÷àëüíèì êðèòåð³ºì ãðóïó-
âàííÿ äîñë³äæóâàíèõ çðàçê³â êàáà÷êà ó êëàñ-
òåðè áóâ ð ³âåíü ãåíåòè÷íî¿ ïîä³áíîñò³ ì³æ 
íèìè. Ãåîãðàô³÷íå ïîõîäæåííÿ çðàçê³â ìàëî 
ìåíøå çíà÷åííÿ äëÿ ¿õ îá’ºäíàííÿ ó êëàñòåðè. 

Áóòñòðåï-îö³íêà äîçâîëèëà ñòàòèñòè÷íî 
ïåðåâ³ðèòè â³ðîã³äí³ñòü îäåðæàíî¿ äåíäðî-
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ãðàìè. Äëÿ ö³º¿ äåíäðîãðàìè áóëè õàðàêòåð-
íèìè ÿê íèçüê³ (< 70%), òàê ³ âèñîê³ (> 70%) 
áóòñòðåï-çíà÷åííÿ. Ï³ñëÿ áóòñòðåï-àíàë³çó 
ñêëàä êëàñòåð³â íå çì³íèâñÿ. 

Âèñíîâêè
Çà ðåçóëüòàòàìè âèâ÷åííÿ çðàçê³â êàáà÷êà 

ð³çíîãî ãåîãðàô³÷íîãî ïîõîäæåííÿ çà äîïî-
ìîãîþ ISSR àíàë³çó âñòàíîâëåíî âèñîêèé ãå-
íåòè÷íèé ïîë³ìîðô³çì ³ íåçíà÷íà ãåíåòè÷íà 
äèâåðãåíö³ÿ ì³æ äîñë³äíèìè çðàçêàìè. Âè-
ÿâëåíî óí³êàëüí³ ôðàãìåíòè ÄÍÊ, ÿê³ ìî-
æóòü áóòè âèêîðèñòàí³ äëÿ ïàñïîðòèçàö³¿ 
â³äïîâ³äíèõ çðàçê³â, à òàêîæ äëÿ ðîçðîáêè 
³íøèõ ìîëåêóëÿðíî-ãåíåòè÷íèõ ìàðêåð³â. 
Îòðèìàíà ³íôîðìàö³ÿ ìîæå áóòè êîðèñíîþ 
äëÿ îïòèì³çàö³¿ ñåëåêö³éíîãî ïðîöåñó êàáà÷-
êà ³ ïîäàëüøèõ äîñë³äæåíü â îáëàñò³ ìîëå-
êóëÿðíî¿ ãåíåòèêè ö³º¿ êóëüòóðè.
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Öåëü. Âûÿâèòü ãåíåòè÷åñêèé ïîëèìîðôèçì è äèâåð-
ãåíöèþ ñîðòîâ è ãèáðèäîâ êàáà÷êà (C. pepo L.) ðàçíîãî 
ãåîãðàôè÷åñêîãî ïðîèñõîæäåíèÿ ïî ISSR ìàðêåðàìè. 
Ìåòîäû. Äëÿ îöåíêè ãåíåòè÷åñêîãî ïîëèìîðôèçìà 29 
ñîðòîâ è ãèáðèäîâ C. pepo L. ðàçëè÷íîãî ïðîèñõîæäåíèÿ 
èñïîëüçîâàëè ISSR àíàëèç. Êîýôôèöèåíò ñõîäñòâà ìåæäó 
èññëåäóåìûìè îáðàçöàìè êàáà÷êà îïðåäåëÿëè ïî ôîðìó-
ëå Nei–Li. Ðàñ÷åò êîýôôèöèåíòîâ ñõîäñòâà è ïîñòðîåíèå 
ôèëîãåíåòè÷åñêîãî äåðåâà îñóùåñòâëÿëè ñ ïîìîùüþ ïà-
êåòà ïðîãðàìì Phylip-3.69. Êëàñòåðíûé àíàëèç ïðîâîäè-
ëè ìåòîäîì ïðèñîåäèíåíèÿ ñîñåäåé (Neighbor-joining). 
Äîñòîâåðíîñòü ãðóïïèðîâêè îáðàçöîâ â êëàñòåðû ïðîâå-
ðÿëè ìåòîäîì áóòñòðåï-àíàëèçà. Ðåçóëüòàòû. Èñïîëüçî-
âàíèå 13 ïðàéìåðîâ ê ìåæìèêðîñàòåëëèòíûì ó÷àñòêàì ïî-
çâîëèëî âûÿâèòü 129 ëîêóñîâ ÄÍÊ êàáà÷êà, ñðåäè êîòîðûõ 
109 áûëè ïîëèìîðôíûå, 20 – ìîíîìîðôíûå, 11 – óíèêàëü-
íûå äëÿ îïðåäåëåííûõ îáðàçöîâ. Ýëåêòðîôîðåãðàììû 
ïðîäóêòîâ àìïëèôèêàöèè îïûòíûõ îáðàçöîâ îòëè÷àëèñü 
êîëè÷åñòâîì è ðàçìåðîì àìïëèêîíîâ. Âûÿâëåí âûñîêèé 
ïîëèìîðôèçì ÄÍÊ îïûòíûõ îáðàçöîâ êàáà÷êà, êîòîðûé 
âàðüèðîâàë îò 62,5% (ïðàéìåð UBC 810) äî 100% (ïðàé-
ìåðû UBC 2, UBC 3 è UBC 846). Óðîâåíü ìîëåêóëÿðíî-ãåíå-
òè÷åñêîãî ïîëèìîðôèçìà îáðàçöîâ êàáà÷êà âàðüèðîâàë 

îò 55,8 äî 63,6% ó ãèáðèäîâ ‘Rimini’ è ‘Eight Ball’, ñîîò-
âåòñòâåííî. Óñòàíîâëåíî íèçêóþ ãåíåòè÷åñêóþ äèâåðãåí-
öèþ ìåæäó îïûòíûìè îáðàçöàìè C. pepo L., êîýôôèöèåíò 
ñõîäñòâà ïî Nei-Li ñîñòàâèë 0,0005–0,0092. Ñ ïîìîùüþ 
êëàñòåðíîãî àíàëèçà îáðàçöû êàáà÷êà áûëè ñãðóïïèðîâà-
íû â äâà êëàñòåðà. Îñíîâíûì êðèòåðèåì êëàñòåðèçàöèè 
áûë óðîâåíü ãåíåòè÷åñêîé äèâåðãåíöèè. Ãåîãðàôè÷åñêîå 
ïðîèñõîæäåíèå îáðàçöîâ íå âëèÿëî íà îñîáåííîñòè èõ 
ãðóïïèðîâêè. Âûâîäû. Ïî ðåçóëüòàòàì èçó÷åíèÿ îáðàç-
öîâ êàáà÷êà ðàçíîãî ãåîãðàôè÷åñêîãî ïðîèñõîæäåíèÿ 
ñ ïîìîùüþ ISSR àíàëèçà óñòàíîâëåíû âûñîêèé ãåíåòè-
÷åñêèé ïîëèìîðôèçì è íåçíà÷èòåëüíàÿ ãåíåòè÷åñêàÿ 
äèâåðãåíöèÿ ìåæäó îïûòíûìè îáðàçöàìè. Îáíàðóæåíû 
óíèêàëüíûå ôðàãìåíòû ÄÍÊ, êîòîðûå ìîãóò áûòü èñïîëü-
çîâàíû äëÿ ïàñïîðòèçàöèè ñîîòâåòñòâóþùèõ îáðàçöîâ, à 
òàêæå äëÿ ðàçðàáîòêè äðóãèõ ìîëåêóëÿðíî-ãåíåòè÷åñêèõ 
ìàðêåðîâ. Ïîëó÷åííàÿ èíôîðìàöèÿ ìîæåò áûòü ïîëåçíîé 
äëÿ îïòèìèçàöèè ñåëåêöèîííîãî ïðîöåññà êàáà÷êà è ïî-
ñëåäóþùèõ èññëåäîâàíèé â îáëàñòè ìîëåêóëÿðíîé ãåíå-
òèêè ýòîé êóëüòóðû.

Êëþ÷åâûå ñëîâà: Cucurbita pepo L.; ïîëèìîðôèçì ÄÍÊ; 
ISSR-ìàðêåðû; ãåíåòè÷åñêàÿ ä èâåðãåíöèÿ; êëàñòåðíûé 
àíàëèç.
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Purpose. Identify genetic polymorphism and divergence 
of C. pepo L. varieties and hybrids of different geographi-
cal origin using ISSR markers. Methods. ISSR analysis was 
used to evaluate the genetic polymorphism of 29 C. pepo 
L. varieties and hybrids of different origin. The similarity 
coefficient between the investigated courgette accessions 
was calculated by the Nei–Li’s formula. Calculating coeffi-
cients of similarity and phylogenetic tree construction was 
performed with the Phylip-3.69 software package. The clus-
ter analysis was performed by the Neighbor-joining method. 
The validity of the accessions grouping into clusters was 
tested by bootstrap analysis. Results. The use of 13 pri-
mers in the intermicrosatellite regions revealed 129 loci 
of courgette DNA, among them 109 were polymorphic, 20 
were monomorphic, 11 were unique to certain accessions. 
Electrophoregrams of the amplification products of the in-
vestigated accessions differed in the number and size of 
the amplicons. High DNA polymorphism of the investigated 
courgette accessions was found, which ranged from 62.5% 
(primer UBC 810) to 100% (primers UBC 2, UBC 3, and UBC 
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846). The level of molecular genetic polymorphism of cour-
gette accessions varied from 55.8 to 63.6% in the ‘Rimini’ 
and ‘Eight Ball’ hybrids correspondingly. Low genetic diver-
gence was determined between the C. pepo L. specimens, 
the Nei–Li similarity coefficient was 0.0005–0.0092. Using 
the cluster analysis, courgette accessions were grouped into 
two clusters. The main criterion for clustering was the level 
of genetic divergence. The geographical origin of the ac-
cessions did not affect the peculiarities of their grouping. 
Conclusions. The results of the study of courgette accessions 
of different geographical origin using ISSR analysis revealed 
high genetic polymorphism and little genetic divergence be-
tween the experimental accessions. Unique DNA fragments 
have been identified and can be used for the certification 
of relevant samples, as well as for the development of other 
molecular genetic markers. The obtained information may be 
useful for optimizing the courgette breeding process and fur-
ther studies in the molecular genetics of this culture.

Keywords: Cucurbita pepo L.; polymorphism DNA; ISSR 
mar kers; genetic divergence; cluster analysis.
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