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Biotechnology and biosafety

РослинництвоослинництвоРРослинництвоослинництво

Âñòóï
Âàæëèâèì ðåçåðâîì çá³ëüøåííÿ âèðîáíèö-

òâà âèñîêîÿê³ñíèõ êîðì³â º âïðîâàäæåííÿ òà 
ï³äâèùåííÿ âðîæàéíîñò³ ñîðò³â áàãàòîð³÷-
íèõ áîáîâèõ ðîñëèí. Çà îñòàíí³ ðîêè ð³çêî 
ñêîðîòèëèñÿ ïîñ³âí³ ïëîù³ ï³ä áàãàòîð³÷íè-
ìè áîáîâèìè òðàâàìè, çîêðåìà, ï³ä åñïàðöå-
òîì óñ³õ âèä³â. Êîðìîâà ö³íí³ñòü åñïàðöåòó 
îáóìîâëåíà âèñîêîþ ïðîäóêòèâí³ñòþ ³ ï³ä-
âèùåíèì óì³ñòîì ïðîòå¿íó â çåëåí³é ìàñ³. 

Åñïàðöåò, ÿê ïîïåðåäíèê, çíà÷íî ï³äâèùóº 
ðîäþ÷³ñòü ´ðóíòó, âðîæàéí³ñòü çåðíîâèõ êî-
ëîñîâèõ êóëüòóð, ùî â ñ³âîçì³í³ âèðîùóþòü-
ñÿ ï³ñëÿ åñïàðöåòó [2–4].

Âîäíî÷àñ ïèòàííÿ òåõíîëîã³¿ âèðîùóâàí-
íÿ áàãàòîð³÷íèõ áîáîâèõ êóëüòóð íà çåëåíèé 
êîðì òà íàñ³ííÿ â Ïðàâîáåðåæíîìó Ë³ñîñòå-
ïó âèâ÷åí³ íåäîñòàòíüî, ùî íå äîçâîëÿº ñ³ëü-
ñüêîãîñïîäàðñüêîìó âèðîáíèöòâó ïîâíîþ ì³-
ðîþ âèêîðèñòàòè ¿õí³ á³îëîã³÷í³ ïîòåíö³éí³ 
ìîæëèâîñò³. Äî òîãî æ ââàæàºòüñÿ, ùî áîáî-
â³, ÿê âîëîãîëþáí³ êóëüòóðè, â îêðåì³ ðîêè 
ç ¿õí³ì íåäîñòàòí³ì çâîëîæåííÿì, ïîòðåáó-
þòü çíà÷íîãî óòî÷íåííÿ â òåõíîëîã³¿ ¿õíüîãî 
âèðîùóâàííÿ. Ó çâ’ÿçêó ç öèì âèíèêëà íåîá-
õ³äí³ñòü ïðîâåäåííÿ äîñë³äæåíü ç âèâ÷åííÿ 
ìîðôîëîã³÷íèõ îñîáëèâîñòåé ðîñòó é ðîçâèò-
êó ðîñëèí åñïàðöåòó ïåðøîãî òà íàñòóïíèõ 
ðîê³â âèðîùóâàííÿ â óìîâàõ Ïðàâîáåðåæíî-
ãî Ë³ñîñòåïó Óêðà¿íè [1–7].
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Ìåòà. Âèçíà÷èòè îñîáëèâîñò³ ôîðìóâàííÿ ïëîù³ ëèñòêîâî¿ ïîâåðõí³ òà äèíàì³êó íàðîñòàííÿ âåãåòàòèâíî¿ ìàñè 
ð³çíèõ âèä³â åñïàðöåòó çàëåæíî â³ä âïëèâó ì³íåðàëüíèõ äîáðèâ òà ³íîêóëÿö³¿. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, ñòà-
òèñòè÷íèé. Ðåçóëüòàòè. Ï³ä ÷àñ åêñïåðèìåíòàëüíèõ äîñë³äæåíü âèâ÷åíî ìîðôîëîã³÷í³ îñîáëèâîñò³ ðîñëèí ó ïðîöåñ³ 
ðîñòó é ðîçâèòêó ð³çíèõ âèä³â åñïàðöåòó. ßê ïîêàçàëè äîñë³äæåííÿ, âñ³ âèäè åñïàðöåòó ìàëè ð³çíó ù³ëüí³ñòü ñòîÿííÿ 
ðîñëèí, ÿêà â³äïîâ³äíèì ÷èíîì âïëèâàëà íà ïëîùó ëèñòêîâî¿ ïîâåðõí³. Ó ôàçó áóòîí³çàö³¿ ïëîùà ëèñòêîâî¿ ïîâåðõí³ 
ðîñëèí åñïàðöåòó ïåðøîãî ðîêó âèðîùóâàííÿ ó ñóö³ëüíîìó ïîñ³â³ â ñåðåäíüîìó çà òðè ðîêè êîëèâàëàñü â³ä 17,01 äî 
24,3 òèñ. ì2/ãà, çîêðåìà, ó ïîñ³âíîãî – â³ä 18,06 äî 24,3; çàêàâêàçüêîãî – 17,6–20,5 ³ ï³ùàíîãî – 17,1–20,3 òèñ. ì2/ãà. 
Ìàêñèìàëüíó ïëîùó ëèñòêîâî¿ ïîâåðõí³ ó åñïàðöåòó ïåðøîãî ðîêó âèðîùóâàííÿ, íåçàëåæíî â³ä éîãî âèäó, ñïîñòåð³ãàëè 
â ïåð³îä öâ³ò³ííÿ çà âíåñåííÿ ïîâíîãî ì³íåðàëüíîãî äîáðèâà (N
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). Íà íåóäîáðåíèõ ä³ëÿíêàõ öåé ïîêàçíèê áóâ 

çíà÷íî ìåíøèé. Ó äîñë³äàõ ÷³òêî ñïîñòåð³ãàëîñü çá³ëüøåííÿ ëèñòêîâî¿ ïîâåðõí³ íà âñ³õ òðüîõ äîñë³äæóâàíèõ âèäàõ 
òà ñîðòàõ åñïàðöåòó â³ä ïåðøîãî äî òðåòüîãî ðîêó ¿õíüîãî âèðîùóâàííÿ. Çã³äíî ç îòðèìàíèìè ðåçóëüòàòàìè âàëîâî¿ 
âðîæàéíîñò³ çà 2 óêîñè âñòàíîâëåíî, ùî ìàêñèìàëüíå íàðîñòàííÿ íàäçåìíî¿ ìàñè ôîðìóº åñïàðöåò ïîñ³âíèé çà ïîâ-
íîãî ì³íåðàëüíîãî óäîáðåííÿ òà ³íîêóëÿö³¿ íàñ³ííÿ – 43,03 ò/ãà. Âèñíîâêè. Ïðîäóêòèâí³ñòü åñïàðöåòîâèõ ïîñ³â³â 
íàéá³ëüøå çàëåæàëà â³ä âíåñåííÿ ïîâíîãî ì³íåðàëüíîãî äîáðèâà â äîç³ N
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 + ³íîêóëÿö³ÿ íàñ³ííÿ. Çíà÷íî ìåíøîþ 

ì³ðîþ âïëèâàëè âèä åñïàðöåòó òà âèñîòà ñêîøóâàííÿ òðàâîñòîþ ïåðøîãî óêîñó. Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâ-
ëåíî, ùî íàéá³ëüøà äèíàì³êà íàðîñòàííÿ âåãåòàòèâíî¿ ìàñè ñïîñòåð³ãàëàñü â åñïàðöåòó ïîñ³âíîãî, à íàéìåíøó áóëî 
çàô³êñîâàíî â åñïàðöåòó ï³ùàíîãî.
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Ðîñëèííèöòâî

ßê â³äîìî, åñïàðöåò ìàº íèçêó ïåðåâàã ïå-
ðåä ³íøèìè áîáîâèìè êîðìîâèìè òðàâàìè. 
Â³í ñêîðîñï³ë³øèé ïîð³âíÿíî ç ³íøèìè áîáî-
âèìè êóëüòóðàìè, òîìó çàáåçïå÷óº ðàííº 
íàäõîäæåííÿ çåëåíî¿ ìàñè. Åñïàðöåò ïîñ³â-
íèé  äîñòàòíüî â³äîìèé ³ íàÿâí³ ðåçóëüòàòè 
íàóêîâèõ äîñë³äæåíü ùîäî ôîðìóâàííÿ ïðî-
äóêòèâíîñò³ ðîñëèí òà âðîæàþ çåëåíî¿ ìàñè. 
Ñîðòè åñïàðöåòó çàêàâêàçüêîãî òà  ï³ùàíîãî 
ïîòðåáóþòü äîäàòêîâèõ äîñë³äæåíü ç âèâ-
÷åííÿ âïëèâó ÷èííèê³â äîâê³ëëÿ íà âåëè÷è-
íó ïîêàçíèêà âðîæàéíîñò³ çåëåíî¿ ìàñè. Âè-
êëèêàþòü çàö³êàâëåí³ñòü äîñë³äæåííÿ, ñïðÿ-
ìîâàí³ íà âèâ÷åííÿ ôîòîñèíòåòè÷íî¿ ä³ÿëü-
íîñò³ ðîñëèí ó ïîñ³â³ çàëåæíî â³ä ð³çíèõ 
òåõíîëîã³÷íèõ ÷èííèê³â [6–13].

Ï³äâèùåííÿ ôîòîñèíòåòè÷íî¿ ïðîäóêòèâ-
íîñò³ ðîñëèí çàëåæèòü â³ä áàãàòüîõ ÷èííè-
ê³â çîâí³øíüîãî ñåðåäîâèùà, òåõíîëîã³÷íèõ 
çàõîä³â âèðîùóâàííÿ, â òîìó ÷èñë³ ³ ì³íå-
ðàëüíèõ äîáðèâ, ÿê³ çàáåçïå÷óþòü îäåðæàí-
íÿ ìàêñèìàëüíî ìîæëèâîãî âðîæàþ ñ³ëü-
ñüêîãîñïîäàðñüêèõ êóëüòóð [7]. Ñòîñîâíî 
ôîòî ñèíòåòè÷íî¿ ïðîäóêòèâíîñò³ ìàëîïîøè-
ðåíèõ âèä³â åñïàðöåòó â Ïðàâîáåðåæíîìó 
Ë³ñîñòåïó Óêðà¿íè, òî äîñë³äæåííÿ ç ö³º¿ 
ïðîá ëåìè çàëèøàþòüñÿ àêòóàëüíèìè.

Ìåòà äîñë³äæåíü – âèçíà÷èòè îñîáëèâîñò³ 
ôîðìóâàííÿ ïëîù³ ëèñòêîâî¿ ïîâåðõí³ òà äè-
íàì³êó íàðîñòàííÿ âåãåòàòèâíî¿ ìàñè ð³çíèõ 
âèä³â åñïàðöåòó çàëåæíî â³ä âïëèâó ì³íå-
ðàëüíèõ äîáðèâ òà ³íîêóëÿö³¿.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîâåäåíî 

âïðîäîâæ 2016–2018 ðð. íà äîñë³äíîìó ïîë³ 
Àãðîíîì³÷íî¿ äîñë³äíî¿ ñòàíö³¿ ÍÓÁ³Ï Óêðà-
¿íè (ñ. Ïøåíè÷íå Âàñèëüê³âñüêîãî ðàéîíó 
Êè¿âñüêî¿ îáëàñò³), ÿêà â³äíîñèòüñÿ äî Ïðàâî-
áåðåæíîãî Ë³ñîñòåïó. Äëÿ îö³íêè ïðîäóê-
òèâíîñò³ ôîòîñèíòåçó çàñòîñîâóâàëè ìåòîä 
ñêàíóâàííÿ; âèêîðèñòîâóâàëè ïðîãðàìó 
Areas, ðîçðîáëåíó â Ñàìàðñüê³é ÄÑÃÀ. Ëèñò-
êè åñïàðöåòó â³ää³ëÿëè â³ä ðîñëèí, âêëàäà-
ëè ó ïðîçîðèé ôàéë ç íàêëåºíèì íà íüîìó 
êâàäðàòîì äëÿ êàë³áðóâàííÿ ïëîùåþ 25 ñì2 
òà ñêàíóâàëè çà äîïîìîãîþ ïëàíøåòíîãî 
ñêàíåðà â ÷îðíî-á³ëîìó ðåæèì³ â³äïîâ³äíî 
äî òåõí³÷íèõ óìîâ ïðîãðàìè Areas.

Îáë³ê óðîæàþ ïðîâîäèëè âàãîâèì ìåòî-
äîì ç íàñòóïíèìè â³äïîâ³äíèìè ïåðåðàõóí-
êàìè âèõîäó ç 1 ãà çåëåíî¿ ìàñè ç êîæíî¿ 
ä³ëÿíêè â óñ³õ óêîñàõ â ÷îòèðèðàçîâ³é ïîâ-
òîðíîñò³; íàãðîìàäæåííÿ ñèìá³îòè÷íîãî àçî-
òó – çà ìåòîäèêîþ Âñåðîñ³éñüêîãî ³íñòèòóòó 
êîðì³â.

Äîñë³äè áóëî çàêëàäåíî íàâåñí³ 2016 ð. çà 
ñõåìîþ:

Ôàêòîð À. Âèäè åñïàðöåòó:
ïîñ³âíèé (ñîðò ’Àìåòèñò Äîíåöüêèé‘);
çàêàâêàçüêèé (ñîðò ’Àäàì‘);
ï³ùàíèé (ñîðò ’Ñìàðàãä‘).
Ôàêòîð Á. Óäîáðåííÿ, ³íîêóëÿö³ÿ:
áåç äîáðèâ;
N
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 + ³íîêóëÿö³ÿ íàñ³ííÿ ðèçîòîðô³-

íîì;
Ð

60
Ê

90
 + ³íîêóëÿö³ÿ íàñ³ííÿ ðèçîòîðô³íîì.

Ïëîùà ïîñ³âíî¿ ä³ëÿíêè 50 ì2 (10 × 5 ì), 
îáë³êîâî¿ – 40 ì2, ïîâòîðåííÿ äîñë³äó ÷îòè-
ðèðàçîâå. Äëÿ ñêîøóâàííÿ òðàâîñòî¿â ó äîñ-
ë³äàõ âèêîðèñòîâóâàëè ìîòîêîñàðêó. Îáë³êè 
³ ñïîñòåðåæåííÿ ïðîâîäèëè çà çàãàëüíîïðèé-
íÿòèìè ìåòîäèêàìè.

Ðåçóëüòàòè äîñë³äæåíü
Çà ðåçóëüòàòàìè äîñë³äæåíü óñòàíîâëåíî, 

ùî âñ³ âèäè åñïàðöåòó ìàëè ð³çíó ù³ëüí³ñòü 
ðîñëèí, ÿêà â³äïîâ³äíèì ÷èíîì âïëèâàëà íà 
ëèñòêîâó ïîâåðõíþ (òàáë. 1). Ó ôàçó áóòîí³-
çàö³¿ ïëîùà ëèñòêîâî¿ ïîâåðõí³ ðîñëèí åñ-
ïàðöåòó ïåðøîãî ðîêó âèðîùóâàííÿ ó ñó-
ö³ëüíîìó ïîñ³â³ â ñåðåäíüîìó çà òðè ðîêè 
êîëèâàëàñü â³ä 17,01 äî 24,3 òèñ. ì2/ãà, çî-
êðåìà, ó ïîñ³âíîãî – â³ä 18,06 äî 24,3; çà-
êàâêàçüêîãî – 17,6–20,5 ³ ï³ùàíîãî – 17,1–
20,3 òèñ. ì2/ãà.

Ìàêñèìàëüíó ïëîùó ëèñòêîâî¿ ïîâåðõí³ ó 
ðîñëèí  åñïàðöåòó ïåðøîãî ðîêó âèðîùó-
âàííÿ, íåçàëåæíî â³ä éîãî âèäó, ñïîñòåð³ãà-
ëè â ïåð³îä öâ³ò³ííÿ çà âíåñåííÿ ïîâíîãî 
ì³íåðàëüíîãî äîáðèâà (N
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). Íà íåóäîá-

ðåíèõ ä³ëÿíêàõ öåé ïîêàçíèê áóâ çíà÷íî 
ìåíøèé.

Âíåñåííÿ ì³íåðàëüíîãî äîáðèâà òà îáðî-
áëåííÿ íàñ³ííÿ åñïàðöåòó ³íîêóëÿíòîì âïëè-
âàëî íà éîãî ðîçâèòîê ó âñ³ ôàçè ðîñòó. Òàê, 
ó ôàçó ã³ëêóâàííÿ â ñåðåäíüîìó çà òðè ðîêè 
ïëîùà ëèñòêîâî¿ ïîâåðõí³ åñïàðöåòó ïîñ³âíî-
ãî çà ïîâíîãî óäîáðåííÿ ñòàíîâèëà 22,3 òèñ. 
ì2/ãà, à áåç äîáðèâ – 18,0; ó ôàçó áóòîí³çàö³¿ 
â³äïîâ³äíî – 24,3 ³ 18,6 ³ öâ³ò³ííÿ – 26,8 ³ 
20,7 òèñ. ì2/ãà. Ïîä³áíó çàëåæí³ñòü ñïîñòåð³-
ãàëè ³ íà ïîñ³âàõ åñïàðöåòó çàêàâêàçüêîãî òà 
ï³ùàíîãî, àëå ³ç çíà÷íî ìåíøèìè ïîêàçíè-
êàìè.

Ùîäî ðîê³â âèðîùóâàííÿ, òî ñë³ä çàçíà-
÷èòè, ùî â äîñë³äàõ ÷³òêî ñïîñòåð³ãàëîñü 
çá³ëüøåííÿ ëèñòêîâî¿ ïîâåðõí³ íà âñ³õ òðüîõ 
äîñë³äæóâàíèõ âèäàõ òà ñîðòàõ åñïàðöåòó 
â³ä ïåðøîãî äî òðåòüîãî ðîêó ¿õíüîãî âèðî-
ùóâàííÿ. Î÷åâèäíî öå ïîâ’ÿçàíî ç ïðîöåñîì 
ôîðìóâàííÿ ëèñòê³â â åñïàðöåòó, ùî ìàº 
íèçêó ñâî¿õ çàêîíîì³ðíîñòåé, ÿê³ ïðîÿâëÿ-
þòüñÿ ó òîìó, ùî ç êîæíèì íàñòóïíèì ÿðó-
ñîì ¿õíüî¿ ïîÿâè ïî ñòåáëó ïðîõîäèòü çàêî-
íîì³ðíå çá³ëüøåííÿ ÷èñëà ÷àñòîê ëèñòêà. 
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Òàáëèöÿ 1
Ïëîùà ëèñòêîâî¿ ïîâåðõí³ ðîñëèí ð³çíèõ âèä³â åñïàðöåòó çàëåæíî â³ä óäîáðåííÿ, ôàçè ðîñòó ³ ðîçâèòêó 

òà ðîê³â âèðîùóâàííÿ, ïåðøèé óê³ñ, òèñ. ì2/ãà (ñåðåäíº çà 2016–2018 ðð.)

Âèäè òà ñîðòè 
åñïàðöåòó

Âàð³àíò 
óäîáðåííÿ

Ôåíîëîã³÷í³ ôàçè ðîñòó ³ ðîçâèòêó
Ñåðåäíº çà 2016–2018 ðð.ã³ëêóâàííÿ áóòîí³çàö³ÿ öâ³ò³ííÿ

ð î ê è
2016 2017 2018 2016 2017 2018 2016 2017 2018 ã³ëêóâàííÿ áóòîí³çàö³ÿ öâ³ò³ííÿ

Ïîñ³âíèé, 
ñîðò ’Àìåòèñò 
Äîíåöüêèé‘

áåç äîáðèâ 15,3 18,5 20,1 17,2 18,9 19,6 18,9 20,6 22,6 18,0 18,6 20,7
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 17,9 22,8 26,2 22,0 25,4 25,6 26,2 20,5 27,6 22,3 24,3 26,8

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 17,1 21,4 23,9 21,5 24,8 24,1 24,4 25,0 26,7 20,8 23,5 25,4

Çàêàâêàçüêèé, 
ñîðò ’Àäàì‘

áåç äîáðèâ 14,3 17,1 18,8 15,5 17,9 19,3 18,0 19,9 21,9 16,7 17,6 19,8
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 15,9 18,8 21,9 19,2 20,4 22,0 21,7 24,9 25,7 18,9 20,5 24,1

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 15,2 18,1 20,9 18,9 19,8 21,9 21,4 23,3 25,1 18,1 20,2 23,3

Ï³ùàíèé, 
ñîðò ’Ñìàðàãä‘

áåç äîáðèâ 13,9 15,3 16,8 14,9 16,7 19,8 17,1 19,7 21,4 15,3 17,1 19,4
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 16,1 19,1 22,0 19,4 20,0 21,4 20,5 23,3 24,2 19,1 20,3 22,7

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 15,8 18,7 20,3 18,1 18,7 20,2 20,4 21,2 22,3 18,3 19,8 21,3

Òîìó âåðõí³é ëèñò çàçâè÷àé ìàº 17–19 ëèñ-
òî÷ê³â, à ³íîä³ é á³ëüøå.

Çàãàëîì âíåñåííÿ ïîâíîãî ì³íåðàëüíîãî 
äîáðèâà â ñåðåäíüîìó çà òðè ðîêè ï³äâèùó-
âàëî ïëîùó ëèñòêîâî¿ ïîâåðõí³ åñïàðöåòó 
ïîñ³âíîãî ó ôàçó ã³ëêóâàííÿ íà 23,9%, áóòî-
í³çàö³¿ – 30,6 ³ öâ³ò³ííÿ – 29,5%; çàêàâêàçü-
êîãî â³äïîâ³äíî – 13,2; 16,5 ³ 21,7% ³ ï³ùà-
íîãî – 24,8; 18,7 ³ 17,0% ïîð³âíÿíî ç íåóäî-
áðåíèìè ä³ëÿíêàìè. Âíåñåííÿ ëèøå ôîñôîð-
íî-êàë³éíèõ äîáðèâ Ð

60
Ê

90
 ç ³íîêóëÿö³ºþ 

íàñ³ííÿ çàáåçïå÷óâàëî ìåíø³ ïîêàçíèêè íà-
ðîñòàííÿ ëèñòêîâî¿ ïîâåðõí³, àëå ö³ ïîêàç-
íèêè, ïîð³âíÿíî ç ïîâíèì óäîáðåííÿì ÿê 
ïðàâèëî, áóëè äîñèòü íåçíà÷íèìè ³ ñêëàäàëè 
â åñïàðöåòó ïîñ³âíîãî 3–7%, à â ³íøèõ âèä³â 
òðîõè á³ëüøå 1–2%.

Ç ìåòîþ óïðàâë³ííÿ ïðîäóêö³éíèìè ïðî-
öåñàìè â ïîñ³âàõ êîðìîâèõ êóëüòóð, âàæëè-
âèì º âèâ÷åííÿ çàêîíîì³ðíîñòåé ¿õíüîãî ðîñ-
òó é ðîçâèòêó ï³ä ä³ºþ òèõ ÷è ³íøèõ ÷èííè-
ê³â. Îñê³ëüêè àáñîëþòí³ ïîêàçíèêè ïðèðîñ-
òó âåãåòàòèâíî¿ ìàñè â³äîáðàæàþòü âíóòð³ø-
í³ ïðîöåñè, ÿê³ â³äáóâàþòüñÿ â ðîñëèíàõ, 
àíàë³ç òåìï³â ïðèðîñòó á³îìàñè ðîñëèí äîç-
âîëÿº ç’ÿñóâàòè íàéîïòèìàëüí³ø³ óìîâè äëÿ 
ôîðìóâàííÿ âèñîêîïðîäóêòèâíèõ àãðîô³òî-
öåíîç³â êîðìîâèõ ðîñëèí.

Ï³ä ÷àñ ïðîâåäåííÿ äîñë³äæåíü âèâ÷àëè 
âïëèâ âèäîâîãî ñêëàäó òà ì³íåðàëüíîãî 
óäîá ðåííÿ íà äèíàì³êó íàðîñòàííÿ âåãåòà-
òèâíî¿ ìàñè åñïàðöåòó çà äâîìà óêîñàìè 
(òàáë. 2).

Âñòàíîâëåíî, ùî ïîêàçíèêè íàðîñòàííÿ 
âåãåòàòèâíî¿ ìàñè, íàñàìïåðåä, âèçíà÷àëèñÿ 
âèäîâèìè îñîáëèâîñòÿìè òà ð³âíåì ì³íå-

ðàëüíîãî æèâëåííÿ. Ïîãîäíî-êë³ìàòè÷í³ 
óìîâè çà ðîêàìè âïëèâàëè íà ð³âåíü çàãàëü-
íî¿ âðîæàéíîñò³, ïðîòå íå çì³íþâàëè âñòà-
íîâëåíèõ çàêîíîì³ðíîñòåé ì³æ âàð³àíòàìè 
äîñë³äó. Òàê, áóëî âèÿâëåíî, ùî íàéâèùèé 
ïðèð³ñò ìàñè íà 30-ó äîáó ñôîðìóâàëè ïîñ³âè 
åñïàðöåòó ïîñ³âíîãî – â ìåæàõ 1,20–1,69 êã/ì2 
çàëåæíî â³ä ð³âíÿ ì³íåðàëüíîãî æèâëåííÿ. 
Ïðè öüîìó, ïðîäóêòèâí³ñòü åñïàðöåòó ï³ùà-
íîãî áóëà ìåíøîþ – íà ð³âí³ 0,70–1,34 êã/ì2. 
Çà ³íòåíñèâí³ñòþ íàêîïè÷åííÿ çåëåíî¿ ìàñè 
íà 30-ó äîáó â ïåðøîìó óêîñ³ åñïàðöåò çà-
êàâêàçüêèé çàéìàâ ïðîì³æíå ïîëîæåííÿ – 
1,03–1,64 êã/ì2. Òàêà æ çàëåæí³ñòü â³äì³÷åíà 
é íà 40-ó îáë³êîâó äîáó, â³äïîâ³äíî 2,00–2,72; 
1,66–2,33 òà 1,80–2,41 êã/ì2. Óñ³ äîñë³äæóâà-
í³ âèäè åñïàðöåòó íà ÷àñ óê³ñíî¿ ñòèãëîñò³ 
ôîðìóâàëè ìàêñèìàëüíó âðîæàéí³ñòü çà 
âíåñåííÿ ïîâíîãî ì³íåðàëüíîãî óäîáðåííÿ 
(N

45
Ð

60
Ê

90
) òà ³íîêóëÿö³¿ íàñ³ííÿ – â ìåæàõ 

23,27–27,17 ò/ãà.
Ôîðìóâàííÿ äðóãîãî óêîñó åñïàðöåòó â óñ³ 

ðîêè äîñë³äæåíü â³äáóâàëîñü íà ôîí³ ï³äâè-
ùåíèõ òåìïåðàòóð ïîâ³òðÿ òà ð³çíîãî ð³âíÿ 
çâîëîæåííÿ. Ïðîòå çàëåæí³ñòü ð³âíÿ íàðîñ-
òàííÿ íàäçåìíî¿ á³îìàñè â³ä âèäó òà óäîáðåí-
íÿ, çàçíà÷åíà ïðè ôîðìóâàíí³ ïåðøîãî óêî-
ñó, çáåð³ãàëàñü ³ çà ôîðìóâàííÿ äðóãîãî óêî-
ñó çåëåíî¿ ìàñè. Òàê, íàéìåíøèé ïðèð³ñò 
óðîæàþ íà 30-ó äîáó â³äì³÷åíî íà ïîñ³âàõ 
åñïàðöåòó ï³ùàíîãî – 0,43–0,79 êã/ì2, ó òîé 
ñàìèé ÷àñ çà â³äðîñòàííÿ ïîñ³âè åñïàðöåòó 
ïîñ³âíîãî çàáåçïå÷óâàëè óðîæàéí³ñòü ó ìå-
æàõ 0,61–0,96 êã/ì2. Òàêà çàëåæí³ñòü ïðî-
ñë³äêîâóâàëàñü äî íàñòàííÿ óê³ñíî¿ ñòèãëîñ-
ò³. Çàãàëîì, ñåðåä âàð³àíò³â äîñë³äó ìàêñè-
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Ðîñëèííèöòâî

Òàáëèöÿ 2
Äèíàì³êà íàðîñòàííÿ âåãåòàòèâíî¿ ìàñè ð³çíèõ âèä³â åñïàðöåòó çàëåæíî â³ä óäîáðåííÿ

(ñåðåäíº çà 2016–2018 ðð.)

Âèä òà ñîðò 
åñïàðöåòó

Âàð³àíò 
óäîáðåííÿ

Ïåðøèé óê³ñ Äðóãèé óê³ñ
Óðîæàéí³ñòü 
çà äâà óêîñè, 

ò/ãà

íà 
30-ó 
äîáó, 
êã/ì2

íà 
40-ó 
äîáó, 
êã/ì2

ï³ä ÷àñ 
ñêîøóâàííÿ, 

êã/ì2

óðîæàéí³ñòü, 
ò/ãà

íà 
30-ó 
äîáó, 
êã/ì2

íà 
40-ó 
äîáó, 
êã/ì2

ï³ä ÷àñ 
ñêîøóâàííÿ, 

êã/ì2

óðîæàéí³ñòü, 
ò/ãà

Ïîñ³âíèé, 
ñîðò ’Àìåòèñò 
Äîíåöüêèé‘

áåç äîáðèâ 1,20 1,46 2,00 20,05 0,61 0,88 1,06 10,62 30,67
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 1,69 2,16 2,72 27,17 0,96 1,33 1,59 15,85 43,03

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 1,51 1,89 2,44 24,42 0,81 1,17 1,39 13,86 38,27

Çàêàâêàçüêèé, 
ñîðò ’Àäàì‘

áåç äîáðèâ 1,03 1,42 1,80 17,99 0,54 0,83 0,96 9,60 27,59
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 1,64 1,95 2,41 24,10 0,91 1,20 1,44 14,36 38,46

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 1,37 1,75 2,22 22,17 0,75 1,08 1,39 12,78 34,95

Ï³ùàíèé, 
ñîðò ’Ñìàðàãä‘

áåç äîáðèâ 0,70 1,03 1,66 16,54 0,43 0,71 0,86 8,60 25,14
N

45
Ð

60
Ê

90
 + 

³íîêóëÿö³ÿ 1,34 1,72 2,33 23,27 0,79 1,09 1,33 13,32 36,59

Ð
60

Ê
90

 + 
³íîêóëÿö³ÿ 1,24 1,58 2,05 20,49 0,69 0,97 1,15 11,47 31,97

Í²Ð
0,05

– – – 1,64 – – – 1,12 3,46

ìàëüíèé ïðèð³ñò âåãåòàòèâíî¿ ìàñè áóëî 
ñôîðìîâàíî íà ïîñ³âàõ åñïàðöåòó ïîñ³âíîãî 
çà âíåñåííÿ ïîâíîãî ì³íåðàëüíîãî óäîáðåííÿ 
(N

45
Ð

60
Ê

90
) òà ³íîêóëÿö³¿ íàñ³ííÿ – 15,85 êã/ì2, 

ùî ñòàíîâèëî 36,8% â³ä çàãàëüíî¿ éîãî âðî-
æàéíîñò³ çà 2 óêîñè.

Çã³äíî ç îòðèìàíèìè ðåçóëüòàòàìè âàëî-
âî¿ âðîæàéíîñò³ çà 2 óêîñè âñòàíîâëåíî, ùî 
ìàêñèìàëüíå íàðîñòàííÿ íàäçåìíî¿ ìàñè åñ-
ïàðöåò ïîñ³âíèé ôîðìóº çà ïîâíîãî ì³íå-
ðàëüíîãî óäîáðåííÿ òà ³íîêóëÿö³¿ íàñ³ííÿ – 
43,03 ò/ãà. Âíåñåííÿ ôîñôîðíî-êàë³éíèõ äîá-
ðèâ (Ð

60
Ê

90
) òà ³íîêóëÿö³ÿ íàñ³ííÿ çàáåçïå÷ó-

âàëî ôîðìóâàííÿ 38,27 ò/ãà íàäçåìíî¿ ìàñè, 
ùî íà 4,76 ò/ãà ìåíøå ïîïåðåäíüîãî âàð³àíòó 
óäîáðåííÿ.

Óðîæàéí³ñòü åñïàðöåòó çàêàâêàçüêîãî çà 
ïîâíîãî óäîáðåííÿ ïåðåâèùóâàëà êîíòðîëü 
áåç äîáðèâ ëèøå íà 0,19 ò/ãà, à ïîêàçíèê 
óðîæàéíîñò³ åñïàðöåòó ï³ùàíîãî áóâ íàé-
íèæ÷èì – ó ìåæàõ 25,14–36,59 ò/ãà, ïðè-
÷îìó íà âàð³àíò³ ç âíåñåííÿì ôîñôîðíî-êà-
ë³éíîãî äîáðèâà òà ³íîêóëÿö³¿ âîíà ëèøå íà 
1,30 ò/ãà ïåðåâèùóâàëà ïðîäóêòèâí³ñòü åñ-
ïàðöåòó ïîñ³âíîãî áåç âíåñåííÿ äîáðèâ.

Âèñíîâêè
Íàñòàííÿ óê³ñíî¿ ñòèãëîñò³ â ïåðøîìó óêî-

ñ³ çàáåçïå÷èëî äëÿ âñ³õ âèä³â åñïàðöåòó ôîð-
ìóâàííÿ ìàêñèìàëüíî¿ âðîæàéíîñò³ çà âíå-
ñåííÿ ïîâíîãî ì³íåðàëüíîãî óäîáðåííÿ 
(N

45
Ð

60
Ê

90
) òà ³íîêóëÿö³¿ íàñ³ííÿ íà ð³âí³ 

23,7–27,17 ò/ãà.
Çà îáñÿãîì íàðîùóâàííÿ âåãåòàòèâíî¿ 

ìàñè ó äâîõ óêîñàõ íàéïðîäóêòèâí³øèì 

áóâ åñïàðöåò ïîñ³âíèé, ÿêèé çäàòíèé çàáåç-
ïå÷óâàòè âàëîâó âðîæàéí³ñòü äî 43,03 ò/ãà.

Çà âíåñåííÿ ïîâíîãî óäîáðåííÿ âðîæàé-
í³ñòü åñïàðöåòó ï³ùàíîãî áóëà íàéíèæ÷îþ, à 
íà ³íø³ âèäè åñïàð öåòó äîáðèâà âïëè âàëè ïî-
çèòèâíî. Ïðîäóêòèâí³ñòü åñïàðöåòîâèõ ïîñ³-
â³â íàéá³ëüøå çàëåæàëà â³ä âíåñåííÿ ïîâíîãî 
ì³íåðàëüíîãî äîáðèâà â äîç³ N

45
Ð

60
Ê

90
 +

³íîêóëÿö³ÿ íàñ³ííÿ, íàéá³ëüøó ñåðåäíþ âðî-
æàéí³ñòü ìàâ åñïàðöåò çàêàâêàçüêèé – 
38,46 ò/ãà.

Âèêîðàñòàíà ë³òåðàòóðà
1. Íå÷èïîðîâè÷ À. À. Ôîòîñèíòåç è òåîðèÿ ïîëó÷åíèÿ âûñîêèõ 

óðîæàåâ. Ìîñêâà : Èçä. Àêàä. Íàóê ÑÑÑÐ, 1956. 92 c.
2. Äåìèäàñü Ã. ²., Ëèõîøåðñò Å. Ñ., Ñâèñòóíîâà ². Â. Åñïàðöåò – 

ïåðñïåêòèâíà êóëüòóðà â êîðìîâèðîáíèöòâ³. Íàóêîâèé â³ñ-
íèê ÍÓÁ³Ï Óêðà¿íè. Ñåð³ÿ : Àãðîíîì³ÿ. 2017. Âèï. 269. Ñ. 17–23.

3. Åçååâà Ç. Â., Ôàðíèåâ À. Ò. Ñèìáèîòè÷åñêàÿ äåÿòåëüíîñòü ïî-
ñåâîâ ýñïàðöåòà â çàâèñèìîñòè îò óðîâíÿ ìèíåðàëüíîãî ïè-
òàíèè. Êîðìîïðîèçâîäñòâî. 2007. ¹ 9. Ñ. 24–25.

4. Çàõàðîâà Î. Ì., Àâðàì÷óê Á. ²., Äåìèäàñü Ã. ². Ôîðìóâàííÿ ïðî-
äóêòèâíîñò³ ðîñëèí åñïàðöåòó ïîñ³âíîãî çàëåæíî â³ä âïëèâó 
åëåìåíò³â òåõíîëîã³¿ â ïðàâîáåðåæíîìó Ë³ñîñòåïó Óêðà¿íè. 
Âîñòî÷íî-Åâðîïåéñêèé íàó÷íûé æóðíàë. 2016. Ò. 5. Ñ. 63–70. 

5. Ìàêàðåíêî Ï. Ñ. Ðîëü áîáîâèõ òðàâ ó íàêîïè÷åíí³ á³îëîã³÷-
íîãî àçîòó â áîáîâî-çëàêîâèõ òðàâîñòîÿõ. Êîðìè ³ êîðìîâè-
ðîáíèöòâî. 1991. Âèï. 31. Ñ. 28–29.

6. Ìàòêåâè÷ Â. Ò., Ðåçí³÷åíêî Â. Ï., Ì³ùåíêî Í. Ï. Ñèìá³îòè÷íà 
ïðîäóêòèâí³ñòü åñïàðöåòó çà ð³çíèõ òåõíîëîã³÷íèõ ïðèéîì³â. 
Êîðìè ³ êîðìîâèðîáíèöòâî. 2014. ¹ 79. Ñ. 120–122.

7. Äåìèäàñü ². ²., Ñâèñòóíîâà ². Â., Ëèõîøåðñò Å. Ñ. ²íòåíñèâ-
í³ñòü íàðîñòàííÿ âåãåòàòèâíî¿ ìàñè åñïàðöåòó çàëåæíî â³ä 
âèäîâîãî ñêëàäó òà ì³íåðàëüíîãî æèâëåííÿ. Íàóêîâèé â³ñíèê 
ÍÓÁ³Ï Óêðà¿íè. Ñåð³ÿ : Àãðîíîì³ÿ. 2018. Âèï. 294. Ñ. 16–24.

8. Ïàíêîâ Ä. Ì. Èíòåíñèâíîñòü àçîòôèêñàöèè è óðîæàéíîñòü 
ñåìÿí ýñïàðöåòà ïåñ÷àíîãî â çàâèñèìîñòè îò àãðîòåõíèêè íà 
ôîíå ï÷åëîîïûëåíèÿ. Êîðìîïðîèçâîäñòâî. 2014. ¹ 7.                       
Ñ. 33–38.
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Öåëü. Îïðåäåëèòü îñîáåííîñòè ôîðìèðîâàíèÿ ïëîùàäè 
ëèñòîâîé ïîâåðõíîñòè è äèíàìèêó íàðàñòàíèÿ âåãåòàòèâ-
íîé ìàññû ðàçëè÷íûõ âèäîâ ýñïàðöåòà â çàâèñèìîñòè îò 
âëèÿíèÿ ìèíåðàëüíûõ óäîáðåíèé è èíîêóëÿöèè. Ìåòîäû.
Ïîëåâîé, ëàáîðàòîðíûé, ñòàòèñòè÷åñêèé. Ðåçóëüòàòû. Â 
ïðîöåññå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé èçó÷åíû ìîð-
ôîëîãè÷åñêèå îñîáåííîñòè ðàñòåíèé â ïðîöåññå ðîñòà è 
ðàçâèòèÿ ðàçëè÷íûõ âèäîâ ýñïàðöåòà. Êàê ïîêàçàëè èññëå-
äîâàíèÿ, âñå âèäû ýñïàðöåòà èìåëè ðàçëè÷íóþ ïëîòíîñòü 
ñòîÿíèÿ ðàñòåíèé, êîòîðàÿ ñîîòâåòñòâóþùèì îáðàçîì âëè-
ÿëà íà ïëîùàäü ëèñòîâîé ïîâåðõíîñòè. Â ôàçå áóòîíèçà-
öèè ïëîùàäü ëèñòîâîé ïîâåðõíîñòè ðàñòåíèé ýñïàðöåòà 
ïåðâîãî ãîäà âûðàùèâàíèÿ â ñïëîøíîì ïîñåâå â ñðåäíåì 
çà òðè ãîäà êîëåáàëàñü îò 17,01 äî 24,3 òûñ. ì2/ãà, â ÷àñò-
íîñòè, ó ïîñåâíîãî – îò 18,06 äî 24,3; çàêàâêàçñêîãî – 
17,6–20,5 è ïåñ÷àíîãî – 17,1–20,3 òûñ. ì2/ãà. Ìàêñèìàëü-
íóþ ïëîùàäü ëèñòîâîé ïîâåðõíîñòè ó ðàñòåíèé ýñïàðöåòà 
ïåðâîãî ãîäà âûðàùèâàíèÿ, íåçàâèñèìî îò åãî âèäà, íàáëþ-
äàëè â ïåðèîä öâåòåíèÿ ïðè âíåñåíèè ïîëíîãî ìèíåðàëü-
íîãî óäîáðåíèÿ (N

45
Ð

60
Ê

90
). Íà ó÷àñòêàõ áåç óäîáðåíèÿ ýòîò 

ïîêàçàòåëü áûë çíà÷èòåëüíî ìåíüøå. Â îïûòàõ ÷åòêî íàá-
ëþäàëîñü óâåëè÷åíèå ëèñòîâîé ïîâåðõíîñòè íà âñåõ òðåõ 
èññëåäóåìûõ âèäàõ è ñîðòàõ ýñïàðöåòà îò ïåðâîãî ê òðå-
òüåìó ãîäó èõíåãî âûðàùèâàíèÿ. Ñîãëàñíî ïîëó÷åííûì ðå-
çóëüòàòàì ïî âàëîâîé óðîæàéíîñòè çà 2 óêîñà óñòàíîâëåíî, 
÷òî ìàêñèìàëüíîå íàðàñòàíèå íàäçåìíîé ìàññû ôîðìèðóåò 
ýñïàðöåò ïîñåâíîé ïðè ïîëíîì ìèíåðàëüíîì óäîáðåíèè è 
èíîêóëÿöèè ñåìÿí – 43,03 ò/ãà. Âûâîäû. Ïðîäóêòèâíîñòü 
â ïîñåâàõ ýñïàðöåòà áîëüøå çàâèñåëà îò âíåñåíèÿ ïîëíîãî 
ìèíåðàëüíîãî óäîáðåíèÿ â äîçå N

45
Ð

60
Ê

90
 + èíîêóëÿöèÿ ñå-

ìÿí. Çíà÷èòåëüíî â ìåíüøåé ñòåïåíè âëèÿëè âèä ýñïàðöå-
òà è âûñîòà ñêàøèâàíèÿ òðàâîñòîÿ ïåðâîãî óêîñà. Â ðåçóëü-
òàòå èññëåäîâàíèé óñòàíîâëåíî, ÷òî íàèáîëüøàÿ äèíàìèêà 
íàðàñòàíèÿ âåãåòàòèâíîé ìàññû íàáëþäàëàñü ó ýñïàðöåòà 
ïîñåâíîãî, à íàèìåíüøóþ áûëî çàôèêñèðîâàíî ó ýñïàðöå-
òà ïåñ÷àíîãî.

Êëþ÷åâûå ñëîâà: ýñïàðöåò ïîñåâíîé; ýñïàðöåò çà-
êàâêàçñêèé; ýñïàðöåò ïåñ÷àíûé; óäîáðåíèÿ; èíîêóëÿöèÿ; 
âûñîòà ñêàøèâàíèÿ; ëèñòîâàÿ ïîâåðõíîñòü; óðîæàé-
íîñòü; çåëåíàÿ ìàññà.
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Purpose. To determine the features of the leaf surface 
area formation and the dynamics of growth of the vege-
tative mass of various sainfoin species depending on the 
influence of mineral fertilizers and inoculation. Methods. 
Field, laboratory, statistical. Results. In the course of ex-
perimental studies, the morphological features of plants in 
the process of growth and development of various sainfoin 
species were studied. As our studies showed, all sainfoin 
species had different plant densities, which accordingly 
affected the leaf surface area. In the budding phase, the 
leaf surface area of plants of the first year in continuous 
cultivation ranged from 17.01 to 24.3 thousand m2/ha on 
average over three years; in particular, from 18.06 to 24.3 –
for common sainfoin; 17.6–20.5 – for transcaucasus sain-
foin and 17.1–20.3 thousand m2/ha – for sand sainfoin. The 
maximum leaf surface area of the plants of the first year of 
cultivation, regardless of its species, was observed during 
flowering with the application of complete mineral fertilizer 

(N
45

P
60

K
90

). In areas without fertilizer this figure was much 
lower. In the experiments, an increase in the leaf surface on 
all three studied species and sainfoin varieties from the first 
to the third year of their cultivation was clearly observed. 
According to the results of gross productivity for 2 mowings, 
it was found that common sainfoin forms the maximum 
increase of top with complete mineral fertilizer and seed 
inoculation – 43.03 t/ha. Conclusions. The productivity of 
sainfoin crops depended mostly on the application of com-
plete fertilizer at a dose of N

45
P

60
K

90
 + inoculation of seeds. 

To a much lesser extent, the species of sainfoin and the cut-
ting height of the first mowing of the grass stand affected 
its productivity.  It was revealed that the greatest dynamics 
of vegetative mass growth was observed in common sain-
foin, and the smallest was recorded in sand sainfoin.

Keywords: sainfoin; transcaucasus sainfoin; sand sain-
foin; fertilization; inoculation; mowing height; leaf surface; 
crop capacity; green material.
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