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Âñòóï
Ç-ïîì³æ óñ³õ ïðåäñòàâëåíèõ íà ðèíêó âè-

ä³â êàïóñòè çíà÷íèì ïîïèòîì êîðèñòóºòüñÿ 

áðîêîë³, ïåðåäóñ³ì çàâäÿêè ñâî¿é ïîæèâí³é 
ö³ííîñò³ òà ë³êóâàëüíèì âëàñòèâîñòÿì [1].

Êàïóñòà áðîêîë³ º âèìîãëèâîþ äî çàáåçïå-
÷åíîñò³ ´ðóíòó ïîæèâíèìè ðå÷îâèíàìè, ùî 
ïîâ’ÿçàíî ç íåâåëèêèì ðîçì³ðîì êîðåíåâî¿ 
ñèñòåìè, âåëèêèì ãàá³òóñîì íàçåìíî¿ ÷àñòè-
íè òà âèñîêèì âèíîñîì åëåìåíò³â æèâëåííÿ 
íà îäèíèöþ ïðîäóêö³¿. Ïðîòå íåîáõ³äíî çâà-
æàòè, ùî ãåíåòè÷íèé ïîòåíö³àë ã³áðèäà 
ìîæå áóòè ðåàë³çîâàíèé çàâäÿêè ñòâîðåííþ 
îïòèìàëüíèõ óìîâ âèðîùóâàííÿ, ÿê³ ïîâèí-
í³ îáîâ’ÿçêîâî âðàõîâóâàòè éîãî á³îëîã³÷í³ 
îñîáëèâîñò³, âèìîãè äî äåÿêèõ åëåìåíò³â 
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Ìåòà. Âèâ÷èòè îñîáëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ã³áðèä³â êàïóñòè áðîêîë³ çàëåæíî â³ä ñïîñîá³â çàñòîñóâàí-
íÿ íàíîäîáðèâà «5 ålement» â óìîâàõ Çàõ³äíîãî Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, ñòàòèñòè÷íèé. 
Ðåçóëüòàòè. Çà âíåñåííÿ íàíîäîáðèâà «5 ålement» çá³ëüøóâàâñÿ ä³àìåòð ãîëîâêè â ã³áðèäà ‘Batavia F

1
’ â³ä 16,6 (âàð. 2) 

äî 18,3 ñì (âàð. 8), òîä³ ÿê íà êîíòðîë³ öåé ïîêàçíèê ñòàíîâèâ 15,9 ñì. Íàéá³ëüøèé ä³àìåòð ãîëîâêè â ã³áðèäà ‘Orantes F
1
’ 

18,9 òà 18,7 ñì â³äçíà÷åíî çà ïîçàêîðåíåâîãî ï³äæèâëåííÿ íàíîäîáðèâîì «5 ålement» ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîð-
ìóâàííÿ ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê òà ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + ÷åðåç 
10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê. Â³äïîâ³äíî ó âèùåçãàäàíèõ âàð³àíòàõ ìàñà ãîëîâîê ñòàíîâèëà 901 òà 863 ã,
ùî âèùå çà êîíòðîëü (áåç îáðîáêè) íà 166 òà 128 ã, àáî 22,3 òà 17,4%. Íàéâèùó âðîæàéí³ñòü êàïóñòè áðîêîë³ ã³áðèäà 
‘Batavia F

1
’ îäåðæàíî ó 8 òà 7 âàð³àíòàõ äîñë³äó – 33,5 òà 31,9 ò/ãà â³äïîâ³äíî, ïðèð³ñò óðîæàþ ñòàíîâèâ â³äïîâ³äíî 5,2 

òà 3,6 ò/ãà, àáî 18,4 òà 12,7%. Ó ã³áðèäà ‘Orantes F
1
’ íàéá³ëüøó âðîæàéí³ñòü (37,1 ò/ãà) â³äçíà÷åíî çà âíåñåííÿ íàíîäîá-

ðèâà «5 ålement» ó 8 âàð³àíò³ äîñë³äó, ùî âèùå çà êîíòðîëü íà 6,6 ò/ãà, àáî 21,6%. Ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F
1
’ 

óðîæàéí³ñòü íà öüîìó âàð³àíò³ ó ã³áðèäà ‘Orantes F
1
’ áóëà á³ëüøîþ íà 3,6 ò/ãà, àáî 9,7%. Ä³àìåòð òà ìàñà ãîëîâêè, à òàêîæ 

óðîæàéí³ñòü ó ã³áðèäà ‘Orantes F
1
’ áóëè á³ëüøèìè, ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F

1
’, ùî çóìîâëåíî éîãî á³îëîã³÷íèìè îñîá-

ëèâîñòÿìè. Âèÿâëåíî ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê (r = 0,97 òà 0,96) ì³æ óðîæàéí³ñòþ òà ä³àìåòðîì ãîëîâêè êàïóñòè 
áðîêîë³ â ã³áðèä³â ‘Batavia F

1
’ òà ‘Orantes F

1
’. ßê³ñí³ ïîêàçíèêè êàïóñòè áðîêîë³ (ñóõà ðå÷îâèíà, ñóìà öóêð³â òà â³òàì³í Ñ) 

ó ã³áðèäà ‘Orantes F
1
’ áóëè âèùèìè ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F

1
’. Âèÿâëåíî òåíäåíö³þ äî çìåíøåííÿ êîíöåíòðàö³¿ 

í³òðàò³â ó ãîëîâêàõ êàïóñòè áðîêîë³ ç³ çá³ëüøåííÿì ê³ëüêîñò³ îáðîáîê íàíîäîáðèâîì «5 ålement». Êîíöåíòðàö³ÿ í³òðàò³â 
ó ã³áðèäà ‘Orantes F

1
’ áóëà ìåíøîþ â óñ³õ âàð³àíòàõ äîñë³äó, ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F

1
’. Óì³ñò í³òðàòíîãî àçîòó â ãî-

ëîâêàõ êàïóñòè áðîêîë³ â óñ³õ âàð³àíòàõ äîñë³äó íå ïåðåâèùóâàâ ÃÄÊ (400 ìã/êã ñèðî¿ ìàñè). Âèñíîâêè. Ç³ çá³ëüøåííÿì 
ê³ëüêîñò³ ïîçàêîðåíåâèõ îáðîáîê íàíîäîáðèâîì «5 ålement» ï³äâèùóâàëàñü óðîæàéí³ñòü òà ïîë³ïøóâàëàñÿ ÿê³ñòü 
ïðîäóêö³¿ ã³áðèä³â êàïóñòè áðîêîë³. Âèÿâëåíî, ùî âðîæàéí³ñòü ã³áðèäà ‘Orantes F

1
’ ó âñ³õ âàð³àíòàõ äîñë³äó áóëà  á³ëüøà, 

ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F
1
’. Çà âíåñåííÿ íàíîäîáðèâà «5 ålement» ó òðè åòàïè – ïîçàêîðåíåâå ï³äæèâëåííÿ ó ôàç³ 

4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê –  îäåðæàëè íàéá³ëüøó 
âðîæàéí³ñòü êàïóñòè áðîêîë³ â ã³áðèäà ‘Orantes F

1
’ – 37,1 ò/ãà, ïðèð³ñò äî êîíòðîëþ (áåç äîáðèâ) ñòàíîâèâ 6,6 ò/ãà, àáî 

21,6%. Ó ã³áðèäà ‘Batavia F
1
’ óðîæàéí³ñòü ñòàíîâèëà 33,5 ò/ãà, ïðèð³ñò äî êîíòðîëþ – 5,2 ò/ãà, àáî 18,4%.
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àãðî òåõí³êè, à òàêîæ äî ñèñòåìè âäîáðåííÿ. 
Ï³äâèùåííÿ âðîæàéíîñò³ íà 40–70% ìîæíà 
çàáåçïå÷èòè çàâäÿêè òåõíîëîã³¿ òà âèêîðèñ-
òàííþ ð³çíèõ âèä³â äîáðèâ ³ çàñîá³â çàõèñòó 
ðîñëèí, à íà 30–50% – ñåëåêö³¿ [2]. 

Âèêîðèñòàííÿ ñó÷àñíèõ ðåãóëÿòîð³â ðîñòó, 
õåëàòíèõ âîäîðîç÷èííèõ îðãàíî-ì³íåðàëü-
íèõ äîáðèâ ç ì³êðîåëåìåíòàìè ó âèãëÿä³ ïîçà-
êîðåíåâèõ ï³äæèâëåíü ñïðèÿº ï³äâèùåííþ 
âðîæàéíîñò³ íà 15–30% òà çíà÷íî ïîë³ïøóº 
ÿê³ñí³ ïîêàçíèêè ñ³ëüñüêîãîñïîäàðñüêî¿ ïðî-
äóêö³¿ [3]. 

Ì³êðîåëåìåíòè âõîäÿòü ó ñêëàä ôåðìåíò³â, 
ÿê³ º êàòàë³çàòîðàìè á³îõ³ì³÷íèõ ïðîöåñ³â, 
ï³äâèùóþ÷è ¿õíþ àêòèâí³ñòü. Òàêèì ÷èíîì 
âîíè ñòèìóëþþòü ð³ñò ðîñëèí ³ ïðèñêîðþ-
þòü ¿õ ðîçâèòîê, ïîçèòèâíî âïëèâàþòü íà 
¿õíþ ñò³éê³ñòü äî íåñïðèÿòëèâèõ óìîâ çîâ-
í³øíüîãî ñåðåäîâèùà (ïîñóõè, ïåðåïàä³â 
òåìïåðàòóðè òîùî), äîïîìàãàþòü ïðîòèñòîÿ-
òè õâîðîáàì òà øê³äíèêàì. Íåñòà÷à ì³êðî-
åëåìåíò³â ñïðè÷èíþº çíèæåííÿ âðîæàþ, ïî-
ã³ðøåííÿ ÿê³ñíèõ ïîêàçíèê³â ïðîäóêö³¿, âè-
íèêíåííÿ ñòðåñîâèõ ñòàí³â ó ðîñëèíàõ, ÿê³ 
âèêëèêàþòü íèçêó çàõâîðþâàíü, à ³íêîëè ³ 
¿õíþ çàãèáåëü [4].

Óðîæàéí³ñòü êàïóñòè áðîêîë³ â Óêðà¿í³ ùå 
çíàõîäèòüñÿ íà íèçüêîìó ð³âí³ òà çàëåæèòü 
â³ä êîìïëåêñó ÷èííèê³â. Ñòàðòîâ³ îðãàíî-ì³-
íåðàëüí³ äîáðèâà â óìîâàõ äåô³öèòó âîëîãè, 
ùî ÷àñòî ïðîÿâëÿºòüñÿ îñòàíí³ìè ðîêàìè, íå 
ñïðèÿþòü ³íòåíñèâíîìó ðîñòó ³ ðîçâèòêó ðîñ-
ëèíè, îñê³ëüêè íå ïðîõîäèòü ïðîöåñ ¿õ ðîç-
÷èííîñò³ òà çàñâîºííÿ. Îòîæ, äëÿ âèêîðèñòàí-
íÿ á³îëîã³÷íîãî ðåñóðñó ñîðòó ÷è ã³áðèäà ïîâ-
íîþ ì³ðîþ íåîáõ³äíî äîäàòêîâå ïîçàêîðåíåâå 
âíåñåííÿ ìàêðî- é ì³êðîåëåìåíò³â, ùî äàº 
ìîæëèâ³ñòü ï³äâèùèòè âðîæàéí³ñòü òà ÿê³ñí³ 
ïîêàçíèêè ïðîäóêö³¿ êàïóñòè áðîêîë³ [5].

Òîìó, äëÿ ï³äâèùåííÿ åôåêòèâíîñò³ âèðî-
ùóâàííÿ òà îäåðæàííÿ åêîëîã³÷íî áåçïå÷íî¿ 
ïðîäóêö³¿ êàïóñòè áðîêîë³ íà òåìíî-ñ³ðèõ 
îï³äçîëåíèõ ´ðóíòàõ Çàõ³äíîãî Ë³ñîñòåïó 
Óêðà¿íè àêòóàëüíîãî çíà÷åííÿ íàáóâàº âèâ-
÷åííÿ åôåêòèâíîñò³ ïîçàêîðåíåâîãî çàñòîñó-
âàííÿ  ì³êðî- òà íàíîäîáðèâ. 

Ìåòà äîñë³äæåíü – âèâ÷èòè îñîáëèâîñò³ 
ôîðìóâàííÿ ïðîäóêòèâíîñò³ ã³áðèä³â êàïóñ-
òè áðîêîë³ çàëåæíî â³ä ñïîñîá³â çàñòîñóâàí-
íÿ íàíîäîáðèâà «5 ålement» â óìîâàõ Çàõ³ä-
íîãî Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ç âèâ÷åííÿ âïëèâó íàíîäîá-

ðèâà «5 ålement» íà âðîæàéí³ñòü ³ ÿê³ñòü êà-
ïóñòè áðîêîë³ ïðîâîäèëè íà äîñë³äíîìó ïîë³ 
êàôåäðè ñàä³âíèöòâà òà îâî÷³âíèöòâà ³ìåí³ 
ïðîôåñîðà ². Ï. Ãóëüêà Ëüâ³âñüêîãî íàö³î-

íàëüíîãî àãðàðíîãî óí³âåðñèòåòó âïðîäîâæ 
2019–2020 ðð. 

Âèñ³âàëè ðàííüîñòèãë³ ã³áðèäè êàïóñòè 
áðîêîë³ ³íîçåìíî¿ ñåëåêö³¿ ‘Batavia F

1
’ (Bejo 

Zaden) òà ‘Orantes F
1
’ (Rijk Zwaan), ùî âêëþ-

÷åí³ äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, 
ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³ [6]. 

Äîñë³äæåííÿ ïðîâîäèëè â³äïîâ³äíî äî ìå-
òîäèê [7–9]. Ó äîñë³äàõ çàñòîñîâóâàëè íîâå 
âîäîðîç÷èííå íàíîäîáðèâî «5 ålement».  Õ³-
ì³÷íèé ñêëàä íàíîäîáðèâà (ä³þ÷à ðå÷îâèíà), 
ã/100 ã: ZnSO

4
 – 0, 00027 – 0,0015%, MgSO

4
 –

0,00019 – 0,002, MnSO
4
 – 0,0081–0,0025, 

FeSO
4
 – 0,00014–0,0015, CuSO

4
 – 0,00074–

0,002, CoSO
4
 – 0,00005–0,0005,  áðàñ³íîë³ä 

ìàðêè 0,1SP – 1–1,5, ñàõàðîçà 98,49–98,9978, 
çàãàëüíèé óì³ñò ñîëåé ì³êðîåëåìåíò³â ó 
ãðàíóëàõ íå ìåíøå – 0,000001900 ìã. Äîá-
ðèâî âêëþ÷åíî äî Äåðæàâíîãî ðåºñòðó ïåñ-
òèöèä³â òà àãðîõ³ì³êàò³â, äîçâîëåíèõ äî âè-
êîðèñòàííÿ â Óêðà¿í³. 

Ñõåìà äîñë³äó âêëþ÷àëà òàê³ âàð³àíòè: 
1) êîíò ðîëü (áåç îáðîáêè); 2) ï³äæèâëåííÿ ó 
ôàç³ 4–6 ëèñòê³â (ï³ñëÿ ïðèæèâëåííÿ ðîç-
ñàäè); 3) ï³äæèâëåííÿ ó ôàç³ ïî÷àòêó ôîðìó-
âàííÿ ãîëîâêè; 4) ï³äæèâëåííÿ ÷åðåç 10–12 
ä³á ï³ñëÿ ôîðìóâàííÿ ãîëîâîê; 5) ï³äæèâëåí-
íÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâîê; 6) ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â 
+ ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ 
ãîëîâîê; 7) ï³äæèâëåííÿ ó ôàç³ ïî÷àòîê ôîð-
ìóâàííÿ ãîëîâîê + ÷åðåç 10–12 ä³á ï³ñëÿ ïî-
÷àòêó óòâîðåííÿ ãîëîâîê; 8) ï³äæèâëåííÿ ó 
ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãî-
ëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîð-
ìóâàííÿ ãîëîâîê.

Ïîïåðåäíèêîì êàïóñòè áðîêîë³ áóëà êàð-
òîïëÿ. ßê ôîí ï³ä êóëüòèâàö³þ áóëî âíåñåíî 
íîâå êîìïëåêñíå ì³íåðàëüíå äîáðèâî 
Í³òðîàìîôîñêà-Ì ó íîðì³ + N

54
P

108
K

132 
êã/ãà 

ä.ð. òà àì³à÷íó ñåë³òðó â íîðì³ N
60 

êã/ãà ä.ð. 
Âèñàäæóâàëè êàñåòíó ðîçñàäó êàïóñòè áðî-
êîë³ íà ïîñò³éíå ì³ñöå ó 25-äåííîìó â³ö³, 
êîëè ðîñëèíè óòâîðèëè 3–4 ñïðàâæí³õ ëèñ-
òî÷ê³â ó ²²² äåêàä³ êâ³òíÿ â ïîïåðåäíüî ï³ä-
ãîòîâëåíèé ́ ðóíò. Ñõåìà âèñàäæóâàííÿ – 60 
× 40 ñì (41,6 òèñ./ãà ðîñëèí).

Îáë³êîâà ïëîùà ä³ëÿíêè – 18 ì2. Äîñë³ä 
çàêëàäàëè ó òðüîõ ïîâòîðåííÿõ, ðîçì³ùåííÿ 
âàð³àíò³â – ñèñòåìàòè÷íå. ¥ðóíò äîñë³äíîãî 
ïîëÿ òåìíî-ñ³ðèé îï³äçîëåíèé ëåãêîñóãëèí-
êîâèé, ùî õàðàêòåðèçóºòüñÿ ñåðåäí³ì óì³ñòîì 
ãóìóñó (2,2–2,3%), ñëàáêîêèñëîþ ðåàêö³ºþ 
´ðóíòîâîãî ðîç÷èíó (ðÍ ñîëüîâå 6,5), óì³ñò 
(ó 0–20 ñì âåðõíüîìó ãîðèçîíò³) ëåãêîã³äðîë³-
çîâàíîãî àçîòó – 83–85 ìã/êã, ðóõîìîãî ôîñôî-
ðó – 92–96, îáì³ííîãî êàë³þ – 96–98 ìã/êã, ìàã-
í³þ – 0,55–0,68 ìã-åêâ/100 ã, ðóõîìî¿ ñ³ðêè –
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2,13–2,35 ìã/êã, ìàðãàíöþ – 10,44–12,58 ìã/êã, 
öèíêó – 1,47–1,69 ìã/êã, êîáàëüòó – 0,60–            
0,67 ìã/êã, ì³ä³ – 0,16–0,19 ìã/êã. 

Òåõíîëîã³ÿ âèðîùóâàííÿ êàïóñòè áðîêîë³ 
çàãàëüíîïðèéíÿòà äëÿ óìîâ Çàõ³äíîãî Ë³ñî-
ñòåïó Óêðà¿íè. Ôåíîëîã³÷í³ ñïîñòåðåæåííÿ, 
á³îìåòðè÷í³ âèì³ðþâàííÿ òà îáë³êè ïðîâîäè-
ëè â³äïîâ³äíî äî çàãàëüíîïðèéíÿòèõ ìåòî-
äèê â îâî÷³âíèöòâ³. Êàïóñòó çáèðàëè ç êîæ-
íî¿ ä³ëÿíêè âèá³ðêîâî ç íàñòàííÿì òåõí³÷íî¿ 
ñòèãëîñò³ (I–II äåêàäà ëèïíÿ) òà âèçíà÷àëè 
ä³àìåòð ³ ñåðåäíþ ìàñó ãîëîâîê. Ó ç³áðàíèõ 
ãîëîâêàõ êàïóñòè áðîêîë³ âèçíà÷àëè á³îõ³-
ì³÷í³ ïîêàçíèêè. Ñóõó ðå÷îâèíó âèçíà÷àëè 
òåðìîãðàâ³ìåòðè÷íèì ìåòîäîì – âèñóøóâàí-
íÿì äî ïîñò³éíî¿ âàãè, ñóìó öóêð³â – çà ìå-
òîäîì Áåðòðàíà, àñêîðá³íîâó êèñëîòó (â³òà-
ì³í Ñ) – çà ìåòîäîì Ìóðð³, óì³ñò í³òðàò³â – 
³îíîìåòðè÷íèì ìåòîäîì [10].

Äîñë³äè çàêëàäàëè â³äïîâ³äíî äî ìåòîäè-
êè äîñë³äíî¿ ñïðàâè â îâî÷³âíèöòâ³ òà áàø-
òàííèöòâ³ [11]. Ñòàòèñòè÷íó îáðîáêó îòðèìà-
íèõ ðåçóëüòàò³â äîñë³äæåíü ïðîâîäèëè ìåòî-
äîì äèñïåðñ³éíîãî àíàë³çó çà äîïîìîãîþ 
êîìï’þòåðíîãî ïðîãðàìíîãî çàáåçïå÷åííÿ 
Excel ³ Statistica 10.0.

Ðåçóëüòàòè äîñë³äæåíü
Îäíèì ³ç îñíîâíèõ ãîñïîäàðñüêî-ö³ííèõ 

ïîêàçíèê³â, ÿê³ ï³äòâåðäæóþòü ïåðåâàãó 
òîãî ÷è ³íøîãî àãðîòåõí³÷íîãî çàõîäó, º âðî-
æàéí³ñòü òîâàðíî¿ ÷àñòèíè òà ¿¿ ÿê³ñí³ ïî-
êàçíèêè. Ó ïðîâåäåíèõ äîñë³äæåííÿõ ÿê³ñí³ 
ïîêàçíèêè âðîæàþ ã³áðèä³â êàïóñòè áðîêîë³ 
âèçíà÷àëèñÿ ñåðåäí³ì ä³àìåòðîì ãîëîâîê òà 
ñåðåäíüîþ ìàñîþ ãîëîâêè (òàáë. 1 ³ 2). 

Óñòàíîâëåíî, ùî çà âíåñåííÿ íàíîäîáðèâà 
«5 ålement» çá³ëüøóâàâñÿ ä³àìåòð ãîëîâêè ó 
ã³áðèäà ‘Batavia F

1
’ â³ä 16,6 (âàð. 2) äî 18,3 ñì 

(âàð. 8), òîä³ ÿê íà êîíòðîë³ öåé ïîêàçíèê 
ñòàíîâèâ 15,9 ñì. Íàéâèùó ìàñó ãîëîâîê 
êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F

1
’ (813 ã) 

îäåðæàëè íà 8 âàð³àíò³ çà òðèðàçîâîãî ïî-
çàêîðåíåâîãî ï³äæèâëåííÿ íàíîäîáðèâîì ó 
ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãî-
ëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîð-
ìóâàííÿ ãîëîâîê. Äåùî ìåíøó ñåðåäíþ 
ìàñó ãîëîâîê (769 òà 763 ã) îäåðæàëè íà 7 
òà 5 âàð³àíòàõ äîñë³äó. Íà êîíòðîëüíîìó âà-
ð³àíò³ ñåðåäíÿ ìàñà ãîëîâêè ñòàíîâèëà 682 ã, 
ùî ìåíøå çà 8 âàð³àíò íà 131 ã, àáî 16,1%. 
(òàáë. 1).

Òàáëèöÿ 1
Óðîæàéí³ñòü êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F1’ çàëåæíî â³ä çàñòîñóâàííÿ íàíîäîáðèâà «5 ålement» 

(ñåðåäíº çà 2019–2020 ðð.)

Âàð³àíò Ä³àìåòð
ãîëîâêè, ñì

Ìàñà
ãîëîâêè, ã

Óðîæàéí³ñòü,
ò/ãà

Ïðèð³ñò äî êîíòðîëþ
ò/ãà %

1) Êîíòðîëü – áåç îáðîáêè 15,9 682 28,3 – –
2) Ï³äæèâëåííÿ ó ôàç³ 4–6  ëèñòê³â 16,6 697 28,9 0,6 2,1
3) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòêó ôîðìóâàííÿ ãîëîâêè 17,3 736 30,5 2,2 7,7
4) Ï³äæèâëåííÿ ÷åðåç 10–12 ä³á ï³ñëÿ ôîðìóâàííÿ ãîëîâîê 16,8 721 29,7 1,4 4,9
5) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâîê 17,7 763 31,6 3,3 11,7
6) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ÷åðåç 10–12 ä³á ï³ñëÿ 
ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 17,5 745 30,8 2,5 8,8
7) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + ÷åðåç 
10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 17,9 769 31,9 3,6 12,7
8) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷ àòîê ôîðìóâàííÿ 
ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ 
ãîëîâîê 18,3 813 33,5 5,2 18,4

HIP
0,05

3,1 15,4 4,2 – –

Çàçíà÷èìî, ùî ñåðåäíÿ ìàñà ãîëîâêè òà ä³à-
ìåòð ò³ñíî ïîâ’ÿçàíèé ç óðîæàéí³ñòþ. Çàñòîñó-
âàííÿ íàíîäîáðèâà «5 ålement» ó âèãëÿä³ ïîçà-
êîðåíåâîãî ï³äæèâëåííÿ â ð³çí³ ôàçè âåãåòàö³¿ 
êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F

1
’ ï³äâèùóº 

âðîæàé â³ä 0,6 ò/ãà, àáî 2,1% (âàð. 2) äî 
5,2 ò/ãà, àáî 18,4% (âàð. 8), ïîð³âíÿíî ç êîíòð-
îëåì áåç îáðîáêè. Â³äçíà÷èìî, ùî âèñîêó âðî-
æàéí³ñòü êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F

1
’ 

îäåðæàëè íà 7 òà 5 âàð³àíòàõ äîñë³äó, â³äïîâ³ä-
íî 31,9 òà 31,6 ò/ãà, ïðèð³ñò óðîæàþ ñòàíîâèâ 
â³äïîâ³äíî 3,6 òà 3,3 ò/ãà, àáî 12,7 òà 11,7%. 

Íà îñíîâ³ êîðåëÿö³éíîãî àíàë³çó âñòàíîâ-
ëåíî äóæå ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê              
(r = 0,97) òà îòðèìàíî êîåô³ö³ºíò äåòåðì³íà-
ö³¿ R2 = 0,94 ì³æ âðîæàéí³ñòþ òà ä³àìåòðîì 
ãîëîâêè êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F

1
’ 

çà ïîçàêîðåíåâîãî âíåñåííÿ íàíîäîáðèâà            
«5 ålement» (ðèñ. 1).

Ä³àìåòð òà ìàñà ãîëîâêè, à òàêîæ óðî-
æàéí³ñòü ó ã³áðèäà ‘Orantes F

1
’ áóëè á³ëü-

øèìè, ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F
1
’, ùî 

çóìîâëåíî á³îëîã³÷íèìè éîãî îñîáëèâîñòÿ-
ìè. Íàéá³ëüøèé ä³àìåòð ãîëîâêè – 18,9 òà 
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18,7 ñì – â³äçíà÷àëè çà ïîçàêîðåíåâîãî ï³ä-
æèâëåííÿ íàíîäîáðèâîì «5 ålement» ó ôàç³ 
4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãîëîâêè 
+ ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàí-
íÿ ãîëîâîê òà ó ôàç³ ïî÷àòîê ôîðìóâàííÿ 
ãîëîâîê + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó 
ôîðìóâàííÿ ãîëîâîê. Â³äïîâ³äíî ó âèùå-
çãàäàíèõ âàð³àíòàõ ìàñà ãîëîâîê ñòàíîâèëà 
901 òà 863 ã, ùî á³ëüøå çà êîíòðîëü (áåç 

Ðèñ. 1. Êîðåëÿö³éíà çàëåæí³ñòü ì³æ óðîæàéí³ñòþ òà ä³àìåòðîì ãîëîâîê êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F1’ 
çà âíåñåííÿ íàíîäîáðèâà «5 element» 
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Óðîæàéí³ñòü, ò/ãà
27,0            28,0            29,0            30,0            31,0            32,0           33,0            34,0

y = 0,4473x + 3,5398
R2 = 0,9495   r = 0,97

îáðîáêè) íà 166 òà 128 ã, àáî 22,3 òà 17,4% 
(òàáë. 2).

Íàéá³ëüøó âðîæàéí³ñòü êàïóñòè áðîêîë³ 
(37,1 ò/ãà) ó ã³áðèäà ‘Orantes F

1
’ â³äçíà÷àëè çà 

âíåñåííÿ íàíîäîáðèâà «5 ålement» íà 8 âàð³-
àíò³ äîñë³äó, ùî âèùå çà êîíòðîëü íà 6,6 ò/ãà, 
àáî 21,6%. Ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F

1
’, 

óðîæàéí³ñòü íà öüîìó âàð³àíò³ ó ã³áðèäà 
‘Orantes F

1
’ áóëà á³ëüøîþ íà 3,6 ò/ãà, àáî 9,7%. 

Òàáëèöÿ 2
Óðîæàéí³ñòü êàïóñòè áðîêîë³ ã³áðèäà ‘Orantes F1’ çàëåæíî â³ä çàñòîñóâàííÿ íàíîäîáðèâà «5 ålement» 

(ñåðåäíº çà 2019–2020 ðð.)

Âàð³àíò Ä³àìåòð
ãîëîâêè, ñì

Ìàñà
ãîëîâêè, ã

Óðîæàéí³ñòü,
ò/ãà

Ïðèð³ñò äî êîíòðîëþ
ò/ãà %

1) Êîíòðîëü – áåç îáðîáêè 16,3 735 30,5 0 –
2) Ï³äæèâëåííÿ ó ôàç³ 4–6  ëèñòê³â 17,2 754 31,3 0,8 2,6
3) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòêó ôîðìóâàííÿ ãîëîâêè 17,8 796 32,9 2,4 7,9
4) Ï³äæèâëåííÿ ÷åðåç 10–12 ä³á ï³ñëÿ ôîðìóâàííÿ ãîëîâîê 17,5 771 32,2 1,5 5,6
5) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâîê 18,3 845 35,1 4,6 15,1
6) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ÷åðåç 10–12 ä³á ï³ñëÿ 
ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 17,9 812 33,6 3,1 10,2
7) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + 
÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 18,7 863 35,7 5,2 17,0
8) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 18,9 901 37,1 6,6 21,6

HIP
0,05

3,5 17,6 5,0 – –

Âèñîêó âðîæàéí³ñòü êàïóñòè áðîêîë³ ó 
ã³áðèäà ‘Orantes F

1
’ – 35,7 òà 35,1 ò/ãà – 

îäåðæàëè çà ïîçàêîðåíåâîãî ï³äæèâëåííÿ 
íàíîäîáðèâà «5 ålement» ó ôàç³ ïî÷àòîê 
ôîðìóâàííÿ ãîëîâîê + ÷åðåç 10–12 ä³á ï³ñ-
ëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê (âàð. 7) òà 
ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâîê (âàð. 5), òîä³ ÿê çà ï³äæèâëåííÿ ó 

ôàç³ 4–6 ëèñòê³â (âàð. 2) âîíà ñòàíîâèëà 
31,3 ò/ãà. 

Êîðåëÿö³éíèé àíàë³ç ïîêàçàâ äóæå ñèëü-
íèé êîðåëÿö³éíèé çâ’ÿçîê (r = 0,96) çà êîå-
ô³ö³ºíòà äåòåðì³íàö³¿ R2 = 0,93 ì³æ âðîæàé-
í³ñòþ òà ä³àìåòðîì ãîëîâêè êàïóñòè áðîêîë³ 
ã³áðèäà ‘Orantes F

1
’ çà ïîçàêîðåíåâîãî âíå-

ñåííÿ íàíîäîáðèâà «5 ålement» (ðèñ. 2).
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Îòæå, çà âèêîðèñòàííÿ íàíîäîáðèâà «5 åle-
ment» ñïîñòåð³ãàëè ïîä³áíó òåíäåíö³þ ùîäî 
ï³äâèùåííÿ âðîæàéíîñò³ êàïóñòè áðîêîë³ â 
ã³áðèä³â ‘Batavia F

1
’ òà ‘Orantes F

1
’ çà âàð³àí-

òàìè äîñë³äó çà âåëè÷èíè â³ðîã³äíîñò³ àïðîê-
ñèìàö³¿ R2 = 0,88. Ïðîòå, íàéá³ëüøó àãðî-
íîì³÷íó åôåêòèâí³ñòü ó ï³äâèùåíí³ âðîæàé-
íîñò³ âèÿâèëè çà ïîçàêîðåíåâîãî ï³äæèâëåí-
íÿ íàíîäîáðèâà «5 ålement» ó ôàç³ 4–6 ëèñò-
ê³â + ïî÷àòîê ôîðìóâàííÿ ãîëîâêè + ÷åðåç 
10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 
(ðèñ. 3).

Çàñòîñóâàííÿ íàíîäîáðèâà «5 ålement» ï³ä-
âèùóâàëî âì³ñò ñóõî¿ ðå÷îâèíè, ñóìè öóê ð³â 
òà â³òàì³íó Ñ ó ãîëîâêàõ êàïóñòè áðîêîë³ ã³á-
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Óðîæàéí³ñòü, ò/ãà

29,0        30,0       31,0        32,0       33,0        34,0        35,0        36,0        37,0        38,0

y = 0,3573x + 5,8362
R2 = 0,9302   r = 0,96

y = 0,8714x + 29,629
R2 = 0,8801

Ðèñ. 2. Êîðåëÿö³éíà çàëåæí³ñòü ì³æ óðîæàéí³ñòþ ä³àìåòðîì ãîëîâîê êàïóñòè áðîêîë³ â ã³áðèäà ‘Orantes F1’ 
çà âíåñåííÿ íàíîäîáðèâà «5 element» 
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Ðèñ. 3. Óðîæàéí³ñòü êàïóñòè áðîêîë³ â ã³áðèä³â ‘Batavia F1’ òà ‘Orantes F1’ çà âíåñåííÿ íàíîäîáðèâà «5 element»

ðèä³â ‘Batavia F
1
’ òà ‘Orantes F

1
’. Íàòîì³ñòü 

óì³ñò í³òðàò³â çìåíøóâàâñÿ ç³ çá³ëüøåííÿì 
ê³ëüêîñò³ ïîçàêîðåíåâèõ îáðîáîê íàíîäîáðè-
âîì «5 ålement» (òàáë. 3 ³ 4).

Óì³ñò ñóõèõ ðå÷îâèí ó ã³áðèäà ‘Batavia F
1
’ 

âàð³þâàâ â³ä 9,7% ó ðàç³ ïîçàêîðåíåâîãî ï³ä-
æèâëåííÿ ó ôàç³ 4–6 ëèñòê³â äî 10,6% çà òðüîõ 
ðàçîâèõ ï³äæèâëåíü ó ôàç³ 4–6 ëèñòê³â + 
ïî÷àòîê ôîðìóâàííÿ ãîëîâêè + ÷åðåç 10–12 ä³á 
ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê. Äåùî á³ëü-
øèé óì³ñò ñóõèõ ðå÷îâèí ó ãîëîâêàõ êàïóñòè 
áðîêîë³ â³äçíà÷àëè ó ã³áðèäà ‘Orantes F

1
’ –

â³ä 10,4% (êîíòðîëü) äî 12,3% (âàð. 8). 
Íàéá³ëüøèé óì³ñò ñóìè öóêð³â (3,9 òà 

3,8%) ó ãîëîâêàõ êàïóñòè áðîêîë³ ã³áðèäà 
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‘Batavia F
1
’ óñòàíîâëåíî íà 8 òà 5 âàð³àíòàõ 

äîñë³äó. Äåùî ìåíøèé – 3,5% – ó âàð³àíò³ 
ïîçàêîðåíåâîãî ï³äæèâëåííÿ íàíîäîáðèâîì 
ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + ÷åðåç 
10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëî-

âîê (âàð. 7). Çàçíà÷èìî, ùî ó ã³áðèäà 
‘Orantes F

1
’ öåé ïîêàçíèê áóâ á³ëüøèì ó 

âñ³õ âàð³àíòàõ äîñë³äó, ïîð³âíÿíî ç ã³áðè-
äîì ‘Batavia F

1
’, ïðîòå òåíäåíö³ÿ çà âàð³àí-

òàìè çáåð³ãàëàñÿ.

Òàáëèöÿ 3
Âïëèâ íàíîäîáðèâà «5 åëåìåíò» íà á³îõ³ì³÷íèé ñêëàä êàïóñòè áðîêîë³ ã³áðèäà ‘Batavia F1’ 

(ñåðåäíº çà 2019–2020 ðð.)

Âàð³àíò Ñóõà ðå÷îâèíà,
%

Ñóìà öóêð³â,
%

Â³òàì³í Ñ,
ìã/100 ã

Í³òðàòè, ìã/êã 
ñèðî¿ ìàñè

1) Êîíòðîëü – áåç îáðîáêè 9,6 3,0 79,2 277
2) Ï³äæèâëåííÿ ó ôàç³ 4–6  ëèñòê³â 9,7 3,2 80,3 275
3) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòêó ôîðìóâàííÿ ãîëîâêè 9,8 3,3 81,1 264
4) Ï³äæèâëåííÿ ÷åðåç 10–12 ä³á ï³ñëÿ ôîðìóâàííÿ ãîëîâîê 9,6 3,2 80,7 270
5) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãîëîâîê 10,3 3,8 82,9 249
6) Ï³äæèâëåííÿ ó ôàç³ 4–6 
 ëèñòê³â + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 10,1 3,4 83,3 263

7) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + 
÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 10,4 3,5 83,5 251

8) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 10,6 3,9 84,4 245

HIP
0,05

0,6 0,3 3,1 17,8

Âàæëèâèì ïîêàçíèêîì ÿêîñò³ êàïóñòè 
áðîêîë³ º âì³ñò àñêîðá³íîâî¿ êèñëîòè. Ó ã³á-
ðèäà ‘Batavia F

1
’ öåé ïîêàçíèê âàð³þâàâ â³ä 

80,3 äî 84,4 ìã/100 ã, òîä³ ÿê íà êîíòðîë³ 
ñòàíîâèâ 79,2 ìã/100 ã. Ó ã³áðèäà ‘Orantes F

1
’ 

óì³ñò â³òàì³íó Ñ áóâ á³ëüøèì ó âñ³õ âàð³àí-
òàõ äîñë³äó, ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F

1
’, 

ùî ïîâ’ÿçàíî ç á³îëîã³÷íèìè îñîáëèâîñòÿìè. 
Íàéá³ëüøèé óì³ñò àñêîðá³íîâî¿ êèñëîòè 

(88,3 ìã/100 ã) ó ãîëîâêàõ ã³áðèäà ‘Orantes F
1
’ 

óñòàíîâëåíî çà ï³äæèâëåííÿ íàíîäîáðèâîì 
ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó 
ôîðìóâàííÿ ãîëîâîê (âàð. 8), ùî á³ëüøå            
ïîð³âíÿíî ç âàð³àíòîì 2 íà 5,2 ìã/100 ã.  
Íà êîíòðîëüíîìó âàð³àíò³ (áåç ï³äæèâ-
ëåííÿ) öåé ïîêàçíèê áóâ íàéìåíøèì         
(82,4 ìã/100 ã).

Òàáëèöÿ 4
Âïëèâ íàíîäîáðèâà «5 åëåìåíò» íà á³îõ³ì³÷íèé ñêëàä êàïóñòè áðîêîë³ ã³áðèäà ‘Orantes F1’ 

(ñåðåäíº çà 2019–2020 ðð.)

Âàð³àíò Ñóõà ðå÷îâèíà,
%

Ñóìà öóêð³â,
%

Â³òàì³í Ñ,
ìã/100 ã

Í³òðàòè, ìã/êã 
ñèðî¿ ìàñè

1) Êîíòðîëü – áåç îáðîáêè 10,1 3,8 82,4 261
2) Ï³äæèâëåííÿ ó ôàç³ 4–6  ëèñòê³â 10,4 3,9 83,1 256
3) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòêó ôîðìóâàííÿ ãîëîâêè 10,5 4,2 84,5 254
4) Ï³äæèâëåííÿ ÷åðåç 10–12 ä³á ï³ñëÿ ôîðìóâàííÿ ãîëîâîê 10,2 3,8 84,2 252
5) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãîëîâîê 11,7 4,8 85,7 244
6) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ÷åðåç 10–12 ä³á 
ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 11,4 4,3 85,6 250
7) Ï³äæèâëåííÿ ó ôàç³ ïî÷àòîê ôîðìóâàííÿ ãîëîâîê + ÷åðåç 
10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 12,0 4,9 86,8 239
8) Ï³äæèâëåííÿ ó ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ 
ãîëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìóâàííÿ ãîëîâîê 12,3 5,1 88,3 238

HIP
0,05

0,7 0,5 3,9 16,1

Åêîëîã³÷íà áåçïå÷í³ñòü ïðîäóêö³¿ êàïóñòè 
áðîêîë³ õàðàêòåðèçóºòüñÿ òàêèì âàæëèâèì 
ïîêàçíèêîì ÿê óì³ñò í³òðàò³â. Ó äîñë³äæåí-
íÿõ âèÿâëåíî òåíäåíö³þ äî çìåíøåííÿ 
êîíöåíòðàö³¿ í³òðàò³â ó ãîëîâêàõ êàïóñòè 
áðîêîë³ ç³ çá³ëüøåííÿì ê³ëüêîñò³ îáðîáîê 
«5 ålement». Ïðîòå â³äçíà÷èìî, ùî âì³ñò í³-
òðàò³â ó ã³áðèäà ‘Orantes F

1
’ áóâ ìåíøèé ó âñ³õ 

âàð³àíòàõ, ïîð³âíÿíî ç ã³áðèäîì ‘Batavia F
1
’. 

Íàéá³ëüøèé óì³ñò í³òðàòíîãî àçîòó â äîñë³-
äæóâàíèõ ã³áðèä³â âèÿâëåíî íà êîíòðîëüíî-
ìó âàð³àíò³ (277 òà 261 ìã/êã ñèðî¿ ìàñè). 
Âèçíà÷åíî, ùî âì³ñò í³òðàòíîãî àçîòó â 
ãîëîâ êàõ êàïóñòè áðîêîë³ ó âñ³õ âàð³àíòàõ 
äîñë³äó íå ïåðåâèùóâàâ ÃÄÊ (400 ìã/êã ñè-
ðî¿ ìàñè). 
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Âèñíîâêè
Ç³ çá³ëüøåííÿì ê³ëüêîñò³ ïîçàêîðåíåâèõ 

îáðîáîê íàíîäîáðèâîì «5 ålement» ï³äâèùó-
âàëàñü óðîæàéí³ñòü òà ïîë³ïøóâàëàñÿ ÿê³ñòü 
ïðîäóêö³¿ ã³áðèä³â êàïóñòè áðîêîë³. Âèÿâëå-
íî, ùî âðîæàéí³ñòü ã³áðèäà ‘Orantes F

1
’ ó 

âñ³õ âàð³àíòàõ äîñë³äó áóëà á³ëüøà, ïîð³âíÿ-
íî ç ã³áðèäîì ‘Batavia F

1
’. 

Çà âíåñåííÿ íàíîäîáðèâà «5 ålement» ó 
òðè åòàïè – ïîçàêîðåíåâå ï³äæèâëåííÿ ó 
ôàç³ 4–6 ëèñòê³â + ïî÷àòîê ôîðìóâàííÿ ãî-
ëîâêè + ÷åðåç 10–12 ä³á ï³ñëÿ ïî÷àòêó ôîðìó-
âàííÿ ãîëîâîê – îäåðæàëè íàéá³ëüøó âðîæàé-
í³ñòü êà ïóñòè áðîêîë³ â ã³áðèäà ‘Orantes F

1
’ – 

37,1 ò/ãà, ïðèð³ñò äî êîíòðîëþ (áåç äîáðèâ) 
ñòàíîâèâ 6,6 ò/ãà, àáî 21,6%. Ó ã³áðèäà 
‘Batavia F

1
’ óðîæàéí³ñòü ñòàíîâèëà 33,5 ò/ãà, 

ïðèð³ñò äî êîíòðîëþ – 5,2 ò/ãà, àáî 18,4%.
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Purpose. To study the features of the productivity forma-
tion of broccoli hybrids depending on the methods of ap-
plication of “5 element” nanofertilizer in the conditions of 
the Western Forest-Steppe of Ukraine. Methods. Field, labo-
ratory, statistical. Results. With the introduction of “5 ele-
ment” nanofertilizer, the head diameter of the ‘Batavia F

1
’ 

hybrid increased from 16.6 (var. 2) to 18.3 cm (var. 8), while 
in the control this indicator was 15.9 cm. The biggest head 
dia meter in the hybrid ‘Orantes F

1
’ 18.9 and 18.7 cm was 

noted with foliar feeding with “5 element” nanofertilizer in 
the phase of 4–6 leaves + beginning of head formation + 
10–12 days after the beginning of head formation and in 
the phase of the beginning of head formation + 10–12 days 
after the beginning of head formation. Accordingly, in the 
aforementioned variants, the head mass was 901 and 863 g, 
which is higher than the control (without treatment) by 166 
and 128 g, or 22.3 and 17.4%.The highest yield of the ‘Batavia 
F

1
’ hybrid was obtained in 8 and 7 variants of the experiment –

33.5 and 31.9 t/ha, respectively, the yield increase was 5.2 
and 3.6 t/ha, or 18.4 and 12.7%. In the hybrid ‘Orantes F

1
’ 

the highest yield (37.1 t/ha) was recorded when applying 
the “5 element” nanofertilizer in the 8th variant of the 
experiment, which is 6.6 t/ha higher than the control, or 
21.6%. Compared to the ‘Batavia F

1
’ hybrid, the yield in this 

variant of the ‘Orantes F
1
’ hybrid was 3.6 t/ha, or 9.7%. The 

diameter and weight of the head, as well as the yield of the 
hybrid ‘Orantes F

1
’ were larger compared to the hybrid ‘Bata-

via F
1
’, due to its biological characteristics. A strong cor-

relation (r = 0.97 and 0.96) was revealed between the yield 
and the diameter of the broccoli head in the ‘Batavia F

1
’ and 

‘Orantes F
1
’ hybrids. The quality indicators of broccoli (dry 

matter, sum of sugars and vitamin C) in the ‘Orantes F
1
’ hy-

brid were higher compared to the ‘Batavia F
1
’ hybrid. A ten-

dency towards a decrease in the concentration of nitrates 
in the heads of broccoli with an increase in the number of 
treatments with nanofertilizer “5 element” was revealed. 
The concentration of nitrates in the ‘Orantes F

1
’ hybrid was 

lower in all variants of the experiment in comparison with 
the ‘Batavia F

1
’ hybrid. The concentration of nitrates in the 

heads of broccoli in all variants of the experiment did not 
exceed TLV (400 mg/kg wet weight). Conclusions. With an 
increase in the number of foliar treatments with “5 element” 
nanofertilizer, the yield increased and the quality of broc-
coli hybrids improved. It was revealed that the yield of the 
‘Orantes F

1
’ hybrid in all variants of the experiment was higher 

in comparison with the ‘Batavia F
1
’ hybrid. When applying 

nanofertilizer “5 element” in three stages – foliar feeding 
in the phase of 4–6 leaves + beginning of head formation + 
10–12 days after the beginning of head formation – we got the 
highest yield of broccoli in the hybrid ‘Orantes F

1
’ – 37.1 t/ha, 

an increase over the control variant (without fertilizers) 
was 6.6 t/ha, or 21.6%. The ‘Batavia F

1
’ hybrid had a yield of 

33.5 t/ha, an increase over the control variant – 5.2 t/ha, or 
18.4%.

Keywords: broccoli; hybrid; nanofertilizer “5 element”; 
yield; qualitative indicators.
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