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Ðîñëèííèöòâî

РослинництвоослинництвоРРослинництвоослинництво

Âñòóï 
Ëþïèí á³ëèé – îäíà ç êðàùèõ êîðìî-

âèõ êóëüòóð. Íîâ³ ñîðòè ëþïèíó, ñòâîðåí³ 
çà îñòàíí³ ðîêè é çàíåñåí³ äî Äåðæàâíîãî 
ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äî ïî-
øèðåííÿ â Óêðà¿í³, â³äð³çíÿþòüñÿ ðÿäîì 
ö³ííèõ îçíàê, çäàòí³ äàâàòè âèñîê³ é ñòàë³ 
âðîæà¿ íàñ³ííÿ òà çåëåíî¿ ìàñè ³ òèì ñàìèì 
çàáåçïå÷óâàòè ïîòðåáè òâàðèííèöòâà ó âè-
ñîêîÿê³ñíèõ êîðìàõ ç ï³äâèùåíèì âì³ñòîì 
á³ëêà. Íà æàëü, âïðîâàäæåííÿ íîâèõ ñîð-
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Îñîáëèâîñò³ ôîðìóâàííÿ ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ 
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Ìåòà. Âñòàíîâèòè îïòèìàëüí³ ñòðîêè ïðîâåäåííÿ çáèðàëüíèõ ðîá³ò ó ðîçñàäíèêàõ ïåðâèííîãî íàñ³ííèöòâà ëþïèíó 
á³ëîãî. Ìåòîäè. Âèêîðèñòàíî ïîëüîâ³, ëàáîðàòîðí³ òà ñòàòèñòè÷í³ ìåòîäè îö³íêè ìàòåð³àëó. Ïîñ³âí³ ÿêîñò³ âèâ÷àëè â 
ëàáîðàòîðíèõ óìîâàõ îêðåìî äëÿ íàñ³ííÿ ³ç öåíòðàëüíèõ ³ á³÷íèõ êèòèöü çã³äíî ç ÄÑÒÓ 2240-93. Ðåçóëüòàòè. Íàâåäåíî 
ðåçóëüòàòè äîñë³äæåíü äëÿ âèçíà÷åííÿ îïòèìàëüíèõ ñòðîê³â ïðîâåäåííÿ çáèðàëüíèõ ðîá³ò ó ðîçñàäíèêàõ ïåðâèííîãî 
íàñ³ííèöòâà. Äîñë³äæåííÿ ïðîâîäèëè îêðåìî äëÿ íàñ³ííÿ ç öåíòðàëüíî¿ ³ á³÷íèõ êèòèöü, ç³áðàíîãî â ð³çí³ ôàçè ñòèãëîñò³. 
Âñòàíîâëåíî, ùî åíåðã³ÿ ïðîðîñòàííÿ íàñ³ííÿ ïåðøîãî ñòðîêó çáèðàííÿ áóëà ì³í³ìàëüíîþ ³ ñòàíîâèëà ïî ñîðòàõ äëÿ 
öåíòðàëüíî¿ êèòèö³ â³ä 70,0 äî 73,0% ³ â³ä 58,0 äî 65,0% – äëÿ á³÷íèõ êèòèöü. Íàéêðàù³ ïîêàçíèêè åíåðã³¿ ïðîðîñòàííÿ 
³ ñõîæîñò³ âèÿâëåíî ó íàñ³ííÿ öåíòðàëüíèõ êèòèöü, ç³áðàíîãî ó ôàçó «æîâò³ ñ³ì’ÿäîë³». Âîíè ñòàíîâèëè â ñåðåäíüîìó ïî 
âñ³õ ñîðòàõ 90,8 ³ 94,3% â³äïîâ³äíî, òîä³ ÿê ó íàñ³ííÿ á³÷íèõ êèòèöü ö³ ïîêàçíèêè áóëè íà ð³âí³ 84,5 ³ 89,3%. Íà ôîðìóâàí-
íÿ ìàñè 1000 íàñ³íèí âïëèâàëè àãðîìåòåîðîëîã³÷í³ óìîâè. Â ïîñóøëèâ³ ðîêè íà ðîñëèíàõ ñôîðìóâàëîñÿ ùóïëå é ëåãêî-
âàãå íàñ³ííÿ, òîìó ïîã³ðøèëàñü éîãî ïîñ³âíà ÿê³ñòü. Íàéá³ëüøó ìàñó 1000 íàñ³íèí îòðèìàíî ó ôàç³ «ïîâíà ñòèãë³ñòü», 
êîëè âîíà äîñÿãàëà ó öåíòðàëüíî¿ êèòèö³ â³ä 284 äî 338 ã, à â á³÷íèõ – â³ä 266 äî 316 ã. Ïðîâåäåíî îö³íêó ðîçâèòêó çàðîä-
êîâèõ êîð³íö³â: çîâí³øí³é âèãëÿä, äîâæèíà. Â³çóàëüíà îö³íêà íàñ³ííÿ íà òðåòþ äîáó ïðîðîùóâàííÿ òà âèì³ðþâàííÿ äîâ-
æèíè çàðîäêîâèõ êîð³í÷èê³â íà ñüîìó äîáó ñâ³ä÷èòü, ùî çäîðîâ³, äîáðå ðîçâèíåí³ ïðîðîñòêè ñïîñòåð³ãàëèñÿ â íàñ³ííÿ 
ï’ÿòîãî ³ øîñòîãî ñòðîê³â çáèðàííÿ. Âèñíîâêè. Íàéâèù³ ïîñ³âí³ ÿêîñò³ ó á³ëüøîñò³ ñîðò³â ç óðàõóâàííÿì á³÷íèõ êèòèöü 
âñòàíîâëåíî â íàñ³ííÿ, ç³áðàíîãî ó ôàçó ³ ïîâíî¿ ñòèãëîñò³. Íàñ³ííÿ öåíòðàëüíî¿ êèòèö³ çà ñõîæ³ñòþ â³äïîâ³äàº âèìîãàì 
ÄÑÒÓ äëÿ äîáàçîâî¿ êàòåãîð³¿ (87,0%), ïî÷èíàþ÷è âæå ç ôàçè «ïî÷àòîê ïîæîâò³ííÿ êîð³í÷èêà çàðîäêà», àëå íàñ³ííÿ 
á³÷íèõ êèòèöü – íå ðàí³øå ôàçè «æîâò³ ñ³ì’ÿäîë³». Çáèðàëüí³ ðîáîòè íåîáõ³äíî ðîçïî÷èíàòè ó ôàç³ ñòèãëîñò³ íàñ³ííÿ 
ëþïèíó «æîâò³ ñ³ì’ÿäîë³», êîëè âîíî º ïîâíîö³ííî ñôîðìîâàíèì ³ ìàº âèñîê³ ïîñ³âí³ ÿêîñò³.

Êëþ÷îâ³ ñëîâà: ëþïèí á³ëèé, íàñ³ííÿ, ôàçè ñòèãëîñò³, ñòðîêè çáèðàííÿ, ïîñ³âí³ ÿêîñò³, ïåðâèííå íàñ³ííèöòâî.

ò³â ó âèðîáíèöòâî ñòðèìóºòüñÿ íåäîñòàòí³ì 
ð³âíåì íàñ³ííèöòâà. ßê³ñíå íàñ³ííÿ – çà-
ïîðóêà îòðèìàííÿ âèñîêîãî âðîæàþ, òîìó 
ïðîáëåìà ïîë³ïøåííÿ ïîñ³âíèõ ÿêîñòåé 
íàñ³ííÿ ñüîãîäí³ íå âòðàòèëà ñâîº¿ àêòó-
àëüíîñò³. Îäíèì ç âàæëèâèõ ïèòàíü íàñ³í-
íèöòâà ëþïèíó º âèçíà÷åííÿ îïòèìàëüíèõ 
ñòðîê³â çáèðàííÿ [1–4]. Ïåð³îä äîñòèãàííÿ ó 
ö³º¿ êóëüòóðè º äîñèòü ðîçòÿãíóòèì, ïåðøè-
ìè äîñòèãàþòü áîáè é íàñ³ííÿ íà îñíîâ íîìó 
ñòåáë³, ï³çí³øå – íà á³÷íèõ ã³ëêàõ, à ïðî-
âåäåííÿ äîáîð³â ðîñëèí ó ïåðâèííèõ ëàíêàõ 
íàñ³ííºâîãî ïðîöåñó ïîòðåáóº áàãàòî ÷àñó 
[5–7]. Ïèòàííÿ ñòðîê³â çáèðàííÿ â ïåðâèí-
íèõ ëàíêàõ íàñ³ííèöòâà º àêòóàëüíèì ³ äëÿ 
³íøèõ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð [8]. 
Âàæëèâî âèçíà÷èòè òåðì³íè ïî÷àòêó ïðîâå-
äåííÿ çáèðàííÿ äîáîð³â, ÿê³ çàáåçïå÷óþòü 
îòðèìàííÿ âèñîêîÿê³ñíîãî íàñ³ííÿ áåç çíè-

Oksana Veresenko
http://orcid.org/0000-0001-7209-4622
Tatiana Levchenko
http://orcid.org/0000-0002-0394-5363
Aleksandr Timoshenko
http://orcid.org/0000-0003-4852-6709



397ISSN 2518-1017  Plant Varieties Studying and protection, 2017, Vol. 13, No 4

Plant production

æåííÿ éîãî ïîñ³âíèõ ÿêîñòåé òà âðîæàéíèõ 
âëàñòèâîñòåé. 

Ìåòà äîñë³äæåíü – âñòàíîâèòè îïòèìàëü-
í³ ñòðîêè ïðîâåäåííÿ çáèðàëüíèõ ðîá³ò ó 
ðîçñàäíèêàõ ïåðâèííîãî íàñ³ííèöòâà ëþïè-
íó á³ëîãî, ÿê³ çàáåçïå÷àòü ìàêñèìàëüíèé âè-
õ³ä íàñ³ííÿ ç âèñîêèìè ïîñ³âíèìè ÿêîñòÿìè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîâîäèëè 

ïðîòÿãîì 2013–2015 ðð. íà äîñë³äíèõ ïîëÿõ 
ÍÍÖ «²íñòèòóò çåìëåðîáñòâà ÍÀÀÍ» (Êè-
ºâî-Ñâÿòîøèíñüêèé ð-í, Êè¿âñüêà îáë.), ùî 
ðîçòàøîâàí³ â ï³âí³÷í³é ÷àñòèí³ Ë³ñîñòåïî-
âî¿ çîíè. 

¥ðóíòè íàëåæàòü äî äåðíîâî-ñåðåäíüîîï³ä-
çî ëåíèõ ñóï³ùàíèõ, âì³ñò ãóìóñó – 0,70–
0,84%, ðÍ – 5,3–5,8. Êë³ìàò ó çîí³ ïðîâå-
äåííÿ äîñë³ä³â º ïîì³ðíî êîíòèíåíòàëüíèì. 
Ëþïèí âèðîùóâàëè çà çàãàëüíîïðèéíÿòèìè 
òåõíîëîã³ÿìè. 

Îá’ºêò äîñë³äæåííÿ – ïîñ³âí³ ÿêîñò³ íàñ³í-
íÿ. Ïðåäìåò äîñë³äæåííÿ – íàñ³ííÿ ð³çíèõ 
ñîðò³â ëþïèíó á³ëîãî. Îïòèìàëüí³ ñòðîêè 
ïðîâåäåííÿ çáèðàëüíèõ ðîá³ò âèçíà÷àëè â ðîç-
ñàäíèêàõ ïåðâèííîãî íàñ³ííèöòâà íà ñîðòàõ 
ëþïèíó á³ëîãî ‘Ñåðïíåâèé’, ‘Âåðåñíåâèé’, ‘Ìà-
êàð³âñüêèé’, ‘×àáàíñüêèé’, ÿê³ â³äð³çíÿþòüñÿ 
ð³çíîþ òðèâàë³ñòþ âåãåòàö³¿ òà ïåð³îäîì äî-
ñòèãàííÿ. Ïîñ³âí³ ÿêîñò³ íàñ³ííÿ äîáàçîâèõ 
êàòåãîð³é (ðîçñàäíèêè ðîçìíîæåííÿ 1-ãî òà 
ðîçñàäíèê ðîçìíîæåííÿ 2-ãî ðîê³â) âèçíà÷àëè 
â ëàáîðàòîðíèõ óìîâàõ çã³äíî ç ÄÑÒÓ 2240-93 
«Íàñ³ííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð. Ñîð-
òîâ³ òà ïîñ³âí³ ÿêîñò³» [9]. Ó ïðîöåñ³ âèêîíàí-
íÿ ðîá³ò âèêîðèñòàíî ïîëüîâ³, ëàáîðàòîðí³ òà 
ñòàòèñòè÷í³ ìåòîäè îö³íêè ìàòåð³àëó.

Ðåçóëüòàòè äîñë³äæåíü
Ó ëþïèíó á³ëîãî çàçíà÷àþòü ø³ñòü ôàç 

ñòèãëîñò³ íàñ³ííÿ: ïî÷àòîê ïîá³ë³ííÿ êîð³í-
÷èêà çàðîäêà (íà ÿêó ïðèïàäàº ïî÷àòîê ô³-
ç³îëîã³÷íî¿ ñòèãëîñò³ íàñ³ííÿ), á³ëèé êîð³í-
÷èê çàðîäêà, ïî÷àòîê ïîæîâò³ííÿ êîð³í÷èêà 
çàðîäêà, æîâòèé êîð³í÷èê çàðîäêà, æîâò³ 
ñ³ì’ÿäîë³ òà ïîâíà ñòèãë³ñòü íàñ³ííÿ. Ó êîæ-
í³é ç öèõ ôàç áóëè ïðîâåäåí³ äîáîðè ðîñëèí 
ëþïèíó á³ëîãî äëÿ ïîäàëüøîãî âèâ÷åííÿ ïî-
ñ³âíèõ ÿêîñòåé íàñ³ííÿ. ßê â³äîìî, íàñ³ííÿ 
ëþïèíó äîñòèãàº íåîäíî÷àñíî, ùî çàëåæèòü 
â³ä ì³ñöÿ ðîçì³ùåííÿ áîá³â íà ðîñëèí³ ³ íà-
â³òü â³ä ì³ñöÿ ôîðìóâàííÿ íàñ³ííÿ ó áîá³. 
Ñïî÷àòêó äîñòèãàº íàñ³ííÿ öåíòðàëüíèõ êè-
òèöü, ïî÷èíàþ÷è ç íèæ÷å ðîçì³ùåíèõ áîá³â, 
çíà÷íî ï³çí³øå – íàñ³ííÿ íà á³÷íèõ ïàãî-
íàõ. Òîìó äóæå âàæëèâî âèçíà÷èòè îïòè-
ìàëüí³ ñòðîêè çáèðàííÿ, êîëè íå ò³ëüêè íà 
öåíòðàëüíèõ, à é íà á³÷íèõ êèòèöÿõ áóäå 

îòðèìàíî íàñ³ííÿ ç âèñîêèìè ïîñ³âíèìè ³ 
âðîæàéíèìè âëàñòèâîñòÿìè. 

Ïðèäàòí³ñòü íàñ³ííÿ äëÿ ïîñ³âó õàðàêòå-
ðèçóºòüñÿ ïîñ³âíèìè ÿêîñòÿìè òà âðîæàé-
íèìè âëàñòèâîñòÿìè. Ïîñ³âí³ ÿêîñò³ íàñ³ííÿ 
– öå ñóêóïí³ñòü á³îëîã³÷íèõ, ô³çèêî-ìåõàí³÷-
íèõ, ãîñïîäàðñüêèõ òà ³íøèõ îçíàê, ùî âèç-
íà÷àþòü éîãî ïðèäàòí³ñòü äî ñ³âáè, îäíèìè ³ç 
íàéâàæëèâ³øèõ º òàê³ ïîêàçíèêè, ÿê åíåðã³ÿ 
ïðîðîñòàííÿ, ñõîæ³ñòü òà ìàñà 1000 íàñ³íèí. 
Äåÿê³ â÷åí³ ðîçãëÿäàþòü åíåðã³þ ïðîðîñòàí-
íÿ ÿê îñíîâíèé ïîêàçíèê á³îëîã³÷íî¿ ïîâíî-
ö³ííîñò³ íàñ³ííÿ, òîìó ùî â³í äàº ÷³òê³øå 
óÿâëåííÿ ïðî ïîëüîâó ñõîæ³ñòü íàñ³ííÿ, í³æ 
ëàáîðàòîðíà ñõîæ³ñòü. Åíåðã³ÿ ïðîðîñòàííÿ º 
ÿê³ñíèì ïîêàçíèêîì æèòòºçäàòíîñò³ íàñ³ííÿ 
[10, 11]. Íàñ³ííÿ ç âèñîêîþ åíåðã³þ ïðîðîñ-
òàííÿ äàº äðóæí³ ñõîäè, ÿê³ ìåíøå ïðèãí³-
÷óþòüñÿ áóð’ÿíàìè, à íàäàë³ ðîñëèíè ñòàþòü 
ñò³éê³øèìè äî íåñïðèÿòëèâèõ ÷èííèê³â äî-
âê³ëëÿ òà ìàþòü âèùó ïðîäóêòèâí³ñòü. 

Åíåðã³þ ïðîðîñòàííÿ âèçíà÷àëè íà òðåòþ 
äîáó ï³ñëÿ âèñ³âó, îêðåìî äëÿ íàñ³ííÿ ç öåí-
òðàëüíî¿ é á³÷íèõ êèòèöü, ç³áðàíîãî ó ð³çí³ 
ôàçè ñòèãëîñò³. Âñòàíîâëåíî, ùî åíåðã³ÿ ïðî-
ðîñòàííÿ íàñ³ííÿ ïåðøîãî ñòðîêó çáèðàííÿ 
áóëà ì³í³ìàëüíîþ ³ ñòàíîâèëà ïî ñîðòàõ äëÿ 
öåíòðàëüíî¿ êèòèö³ â³ä 70,0 äî 73,0%, äëÿ 
á³÷íèõ êèòèöü – â³ä 58,0 äî 65,0%. Ó ïîäàëü-
øîìó ñïîñòåð³ãàëè çðîñòàííÿ âåëè÷èíè öüîãî 
ïîêàçíèêà, ùî ñòàíîâèâ ó ñåðåäíüîìó ïî ñîð-
òàõ äëÿ íàñ³ííÿ öåíòðàëüíî¿ êèòèö³ ó äðóãèé 
ñòðîê 76,8%, ó òðåò³é – 82,8%, ó ÷åòâåðòèé 
– 87,3%, ó ï’ÿòèé – 90,8%, ó øîñòèé – 90,3%, 
äëÿ íàñ³ííÿ á³÷íèõ êèòèöü – 69,0, 78,0, 81,8, 
84,5 ³ 86,8% â³äïîâ³äíî. Íàéâèùó åíåðã³þ 
ïðîðîñòàííÿ â óñ³õ ñîðò³â, çà âèíÿòêîì ñîðòó 
‘Ñåðïíåâèé’, âñòàíîâëåíî â íàñ³ííÿ öåíòðàëü-
íèõ êèòèöü ó ôàç³ «æîâò³ ñ³ì’ÿäîë³», ó á³÷íèõ 
êèòèöü – ó ôàç³ «ïîâíî¿ ñòèãëîñò³» (òàáëèöÿ).

Âàðòî çàçíà÷èòè, ùî äèíàì³êà çá³ëüøåííÿ 
ïîêàçíèêà åíåðã³¿ ïðîðîñòàííÿ ó íàñ³ííÿ öåíò-
ðàëüíèõ êèòèöü áóëà íàé³íòåíñèâí³øîþ â³ä 
ïåðøîãî ñòðîêó çáèðàííÿ äî ÷åòâåðòîãî, ïî-
ò³ì òåìïè ïðèðîñòó çìåíøóâàëèñÿ, à ï³ñëÿ 
ï’ÿòîãî ñòðîêó â á³ëüøîñò³ ñîðò³â íàâ³òü ñïîñ-
òåð³ãàëàñÿ òåíäåíö³ÿ äî çíèæåííÿ ïîêàçíèêà 
ö³º¿ îçíàêè. Ó íàñ³ííÿ á³÷íèõ êèòèöü åíåðã³ÿ 
ïðîðîñòàííÿ çðîñòàëà ïîñò³éíî äî øîñòîãî 
ñòðîêó, ïðîòå òåìïè ïðèðîñòó ïðè öüîìó óïî-
â³ëüíþâàëèñÿ: â³ä ïåðøîãî äî äðóãîãî ñòðîêó 
â ñåðåäíüîìó ïî âñ³õ ñîðòàõ çá³ëüøåííÿ ñòà-
íîâèëî 8,0%, â³ä ï’ÿòîãî äî øîñòîãî – 2,5%. 
Çàãàëîì åíåðã³ÿ ïðîðîñòàííÿ çàëåæíî â³ä 
ñòðîê³â çáèðàííÿ çíà÷íî á³ëüøå çðîñòàëà ó 
íàñ³ííÿ á³÷íèõ êèòèöü. Òàê, ó íàñ³ííÿ öåí-
òðàëüíî¿ êèòèö³ ñîðòó ‘Ñåðïíåâèé’ ð³çíèöÿ 
ì³æ ïîêàçíèêàìè ïåðøîãî ³ øîñòîãî ñòðîê³â 
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çáèðàííÿ ñòàíîâèëà 19,0%, òîä³ ÿê ó íàñ³ííÿ 
ç á³÷íèõ êèòèöü – 30,0%. Ïîä³áíà òåíäåíö³ÿ 
ñïîñòåð³ãàëàñÿ ³ â íàñ³ííÿ ³íøèõ ñîðò³â.

Ùå îäíèì âàæëèâèì ïîêàçíèêîì ÿêîñò³ é 
æèòòºçäàòíîñò³ íàñ³ííÿ º éîãî ñõîæ³ñòü. Ðîç-
ð³çíÿþòü ëàáîðàòîðíó òà ïîëüîâó ñõîæ³ñòü. 
Çàçâè÷àé, ëàáîðàòîðíà ñõîæ³ñòü íàñ³ííÿ çàâ-
äÿêè êðàùèì óìîâàì ïðîðîùóâàííÿ º âè-
ùîþ çà ïîëüîâó. Ââàæàþòü, ùî ÷èì íèæ÷à 
ëàáîðàòîðíà ñõîæ³ñòü, òèì ã³ðøèì áóäå âðî-
æàé, îòðèìàíèé ç òàêîãî íàñ³ííÿ [10, 11]. Ó 
ëþïèíó ëàáîðàòîðíà ñõîæ³ñòü âèçíà÷àºòüñÿ 
ê³ëüê³ñòþ íàñ³ííÿ, ùî íîðìàëüíî ïðîðîñëî 
íà äåñÿòó äîáó ï³ñëÿ âèñ³âó. Çã³äíî ç âèìî-
ãàìè ÄÑÒÓ 2240-093 ñõîæ³ñòü êîíäèö³éíîãî 
íàñ³ííÿ äîáàçîâî¿ êàòåãîð³¿ ëþïèíó á³ëîãî 
ìàº áóòè íå íèæ÷îþ í³æ 87,0%.

Âñòàíîâëåíî, ùî ñõîæ³ñòü, ÿê ³ åíåðã³ÿ 
ïðîðîñòàííÿ, çá³ëüøóºòüñÿ â ì³ðó ñòèãëîñò³ 
íàñ³ííÿ. Ð³çíèöÿ çà öèì ïîêàçíèêîì ì³æ íà-
ñ³ííÿì öåíòðàëüíî¿ é á³÷íèõ êèòèöü ïîñòóïî-

âî çìåíøóºòüñÿ ³ ñòàíîâèòü: ó ïåðøèé ñòðîê 
– 10–12%, ó ï’ÿòèé ³ øîñòèé – ëèøå 2–7%. 
Íàñ³ííÿ öåíòðàëüíî¿ êèòèö³ â óñ³õ ñîðò³â, 
êð³ì ñîðòó ‘Ñåðïíåâèé’, çà ñõîæ³ñòþ â³äïî-
â³äàº âèìîãàì ÄÑÒÓ, ïî÷èíàþ÷è âæå ç ôàçè 
«ïî÷àòîê ïîæîâò³ííÿ êîð³í÷èêà çàðîäêà» (â 
ñåðåäíüîìó – 89,0%), ïðîòå íàñ³ííÿ á³÷íèõ 
êèòèöü – íå ðàí³øå ôàçè «æîâò³ ñ³ì’ÿäîë³» 
(89,3%), çà âèíÿòêîì ñîðòó ‘Ìàêàð³âñüêèé’.

Ìàñà 1000 íàñ³íèí – öå ïîêàçíèê âèïîâíå-
íîñò³ ïîâ³òðÿíî-ñóõîãî íàñ³ííÿ, âèðàæåíèé 
ó ãðàìàõ, ÿêèé ìîæå çíà÷íî ðîçð³çíÿòèñÿ 
â ìåæàõ ð³çíèõ ñîðò³â îäíîãî é òîãî æ âèäó 
ðîñëèí. Âèçíà÷àþòü ¿¿ äëÿ ïðàâèëüíîãî ðîç-
ðàõóíêó íîðìè âèñ³âó íàñ³ííÿ. Íà ôîðìó-
âàííÿ ìàñè 1000 íàñ³íèí çíà÷íî âïëèâàþòü 
àãðîìåòåîðîëîã³÷í³ óìîâè âèðîùóâàííÿ ðîñ-
ëèí. Ó ïîñóøëèâèõ óìîâàõ íàñ³ííÿ íà ðîñ-
ëèíàõ ðîçâèâàºòüñÿ ùóïëèì ³ ëåãêîâàãèì, 
òîìó â³äïîâ³äíî ïîã³ðøóºòüñÿ ³ éîãî ïîñ³â-
íà ÿê³ñòü. Â³ä ìàñè 1000 íàñ³íèí ³ çàïàñ³â 

Òàáëèöÿ 
Ïîñ³âí³ ÿêîñò³ íàñ³ííÿ ëþïèíó á³ëîãî çàëåæíî â³ä ôàçè ñòèãëîñò³ (ñåðåäíº çà 2013–2015 ðð.)

Ñòðîê 
çáèðàííÿ

Ôàçà ñòèãëîñò³ íàñ³ííÿ
(öåíòðàëüíà êèòèöÿ)

Åíåðã³ÿ ïðîðîñòàííÿ, % Ñõîæ³ñòü, % Ìàñà 1000 íàñ³íèí, ã
öåíòðàëüíà 

êèòèöÿ
á³÷íà 

êèòèöÿ
öåíòðàëüíà 

êèòèöÿ
á³÷íà 

êèòèöÿ
öåíòðàëüíà 

êèòèöÿ
á³÷íà 

êèòèöÿ
Ñîðò ‘Ñåðïíåâèé’

1 Ïî÷àòîê ïîá³ë³ííÿ êîð³íöÿ çàðîäêà 70 58 74 63 209 171
2 Á³ëèé êîð³íåöü çàðîäêà 74 65 77 68 231 197

3 Ïî÷àòîê ïîæîâò³ííÿ êîð³íöÿ 
çàðîäêà 79 74 82 75 251 222

4 Æîâòèé êîð³íåöü çàðîäêà 84 80 87 83 267 245
5 Æîâò³ ñ³ì’ÿäîë³ 87 85 91 88 278 257
6 Ïîâíà ñòèãë³ñòü íàñ³ííÿ 89 88 95 91 284 266

Ñîðò ‘Âåðåñíåâèé’
1 Ïî÷àòîê ïîá³ë³ííÿ êîð³íöÿ çàðîäêà 73 60 79 67 221 169
2 Á³ëèé êîð³íåöü çàðîäêà 77 68 85 74 241 198

3 Ïî÷àòîê ïîæîâò³ííÿ êîð³íöÿ 
çàðîäêà 83 76 89 80 260 219

4 Æîâòèé êîð³íåöü çàðîäêà 88 81 92 86 277 250
5 Æîâò³ ñ³ì’ÿäîë³ 91 83 95 90 289 262
6 Ïîâíà ñòèãë³ñòü íàñ³ííÿ 90 86 94 92 299 274

Ñîðò ‘×àáàíñüêèé’
1 Ïî÷àòîê ïîá³ë³ííÿ êîð³íöÿ çàðîäêà 71 65 79 69 271 225
2 Á³ëèé êîð³íåöü çàðîäêà 77 72 83 75 285 247

3 Ïî÷àòîê ïîæîâò³ííÿ êîð³íöÿ 
çàðîäêà 84 78 88 83 302 268

4 Æîâòèé êîð³íåöü çàðîäêà 88 84 90 86 316 288
5 Æîâò³ ñ³ì’ÿäîë³ 93 86 93 88 329 305
6 Ïîâíà ñòèãë³ñòü íàñ³ííÿ 92 87 93 90 338 316

Ñîðò ‘Ìàêàð³âñüêèé’
1 Ïî÷àòîê ïîá³ë³ííÿ êîð³íöÿ çàðîäêà 71 62 82 71 253 212
2 Á³ëèé êîð³íåöü çàðîäêà 79 71 86 77 274 238

3 Ïî÷àòîê ïîæîâò³ííÿ êîð³íöÿ 
çàðîäêà 85 79 90 84 293 261

4 Æîâòèé êîð³íåöü çàðîäêà 88 82 93 89 309 283
5 Æîâò³ ñ³ì’ÿäîë³ 92 84 98 91 323 302
6 Ïîâíà ñòèãë³ñòü íàñ³ííÿ 91 86 96 93 330 311

Í²Ð
0,05

ñîðòè 0,8 1,0 0,5 0,6 3,5 5,3
ôàçà ñòèãëîñò³ 1,0 1,1 0,6 0,8 4,8 6,4
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ïîæèâíèõ ðå÷îâèí ó ñ³ì’ÿäîëÿõ áîáîâèõ 
çíà÷íîþ ì³ðîþ çàëåæèòü ÿê³ñòü ³ ðîçâèòîê 
ñõîä³â. ×èì êðóïí³øèì ³ âàæ÷èì º íàñ³ííÿ, 
òèì êðàùå ðîçâèíåíèé çàðîäîê, à ðîñëèíè, 

ùî âèðîñëè ç òàêîãî íàñ³ííÿ, áóäóòü âèñî-
êîïðîäóêòèâí³øèìè.

Ñåðåä ïðîàíàë³çîâàíèõ ñîðò³â íàéêðóïí³øå 
íàñ³ííÿ ìàº ñîðò ‘×àáàíñüêèé’ – ó ôàç³ ïîâíî¿ 

11 11

1111

11 11

22 22

2222

22 22

Ïåðøèé ñòðîê

Òðåò³é ñòðîê

Ï'ÿòèé ñòðîê

Äðóãèé ñòðîê

×åòâåðòèé ñòðîê

Øîñòèé ñòðîê

1 – íàñ³ííÿ ç öåíòðàëüíî¿ êèòèö³; 2 – íàñ³ííÿ ç á³÷íèõ êèòèöü
Ðèñ. 1. Íàñ³ííÿ ëþïèíó á³ëîãî ñîðòó ‘Ñåðïíåâèé’ ð³çíèõ ñòðîê³â çáèðàííÿ íà òðåòþ äîáó ïðîðîùóâàííÿ
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ñòèãëîñò³ ìàñà 1000 íàñ³íèí ç öåíòðàëüíî¿ 
êèòèö³ ó íüîãî ñòàíîâèëà 338 ã, äð³áíå – ñîðò 
‘Ñåðïíåâèé’ – 284 ã. ²ç çðîñòàííÿì ôàç ñòè-
ãëîñò³ òàêîæ â³äáóâàºòüñÿ çá³ëüøåííÿ ìàñè 
1000 íàñ³íèí. Ó íàñ³ííÿ, ç³áðàíîãî ó ôàç³ «ïî-
÷àòîê ïîá³ë³ííÿ êîð³í÷èêà çàðîäêà», öåé ïî-
êàçíèê äëÿ öåíòðàëüíî¿ êèòèö³ ñòàíîâèâ â³ä 
209 äî 271 ã, äëÿ á³÷íèõ – â³ä 169 äî 225 ã. Ó 
ôàç³ «ïîâíà ñòèãë³ñòü íàñ³ííÿ» çíà÷åííÿ ö³º¿ 
îçíàêè ñòàíîâèëî âæå â³äïîâ³äíî 284–338 ã ³ 
266–316 ã, òîáòî íàñ³ííÿ íà á³÷íèõ êèòèöÿõ 
áóëî çíà÷íî äð³áí³øèì. Çàãàëîì ïîêàçíèê 
ìàñè 1000 íàñ³íèí öåíòðàëüíî¿ êèòèö³ â ñå-
ðåäíüîìó çá³ëüøèâñÿ â³ä ïåðøî¿ äî øîñòî¿ 
ôàç çáèðàííÿ íà 74 ã, á³÷íèõ êèòèöü – íà 98 ã. 
Ð³çíèöÿ ì³æ ìàñîþ 1000 íàñ³íèí öåíòðàëüíî¿ 
³ á³÷íèõ êèòèöü ñòàíîâèëà ó ñîðò³â â³ä 38–41 ã 
ó ïåðøó ôàçó äî 18–25 ã – ó øîñòó.

Ó ïðîöåñ³ ïðîðîùóâàííÿ íàñ³ííÿ â ëàáîðà-
òîðíèõ óìîâàõ áóëà ïðîâåäåíà éîãî â³çóàëüíà 

îö³íêà. Íàñ³ííÿ ëþïèíó ïåðøîãî ³ äðóãîãî 
ñòðîê³â çáèðàííÿ áóëî ùóïëèì, íåâèïîâíå-
íèì ç³ ñëàáîðîçâèíåíèìè àáî àíîìàëüíèìè 
êîð³íöÿìè. Êð³ì òîãî, íà òðåòþ äîáó ïðîðî-
ùóâàííÿ ñïîñòåð³ãàëîñÿ çíà÷íå ïë³ñíÿâ³ííÿ 
³ çàãíèâàííÿ íàñ³ííÿ, îñîáëèâî ç á³÷íèõ êè-
òèöü (ðèñ. 1). Çãîäîì ïë³ñíÿâà âêðèâàëà íà-
ñ³ííÿ ù³ëüíèì øàðîì, ùî çàâàæàëî äîñòóïó 
ïîâ³òðÿ äî çàðîäêà é ñïðè÷èíþâàëî éîãî çà-
ãèáåëü. Äî çàãèáåë³ çàðîäêà òàêîæ ìîæå ïðè-
çâîäèòè ä³ÿ òîêñèí³â ïàòîãåííèõ ãðèá³â. Íà-
ñ³ííÿ òðåòüîãî é ÷åòâåðòîãî ñòðîê³â çáèðàííÿ 
ìàëî çäîðîâ³øèé âèãëÿä, íîðìàëüíèé êîë³ð ³ 
êðàùå ðîçâèíåí³ êîð³íö³. Àëå òàê ñàìî ïðî-
ñòåæóºòüñÿ ð³çíèöÿ ì³æ ïðîðîñòêàìè íàñ³ííÿ 
öåíòðàëüíèõ ³ á³÷íèõ êèòèöü – îñòàíí³ çíà-
÷íî ïîñòóïàþòüñÿ çà ñâî¿ì ðîçâèòêîì. Ïîâ-
íîö³íí³, çäîðîâ³, äîáðå ðîçâèíåí³ ïðîðîñòêè 
ôîðìóþòü íàñ³ííÿ ï’ÿòîãî é øîñòîãî ñòðîê³â 
çáèðàííÿ. Ïðîòå íàâ³òü ó öüîìó ðàç³ º ïîì³ò-

               1-é ñòðîê         2-é ñòðîê         3-é ñòðîê         4-é ñòðîê         5-é ñòðîê         6-é ñòðîê

Ðèñ. 2. Äîâæèíà êîð³íö³â íà ñüîìó äîáó ïðîðîùóâàííÿ íàñ³ííÿ ëþïèíó á³ëîãî 
ð³çíèõ ñòðîê³â çáèðàííÿ, ñì (ñåðåäíº çà 2013–2015 ðð.)
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íîþ íåçíà÷ íà ð³çíèöÿ â ðîçâèòêó ïðîðîñòê³â 
íàñ³ííÿ ç ð³çíèõ êèòèöü.

Ïîêàçíèêîì ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ òà-
êîæ ìîæíà ââàæàòè ðîçâèòîê çàðîäêîâèõ êî-
ð³íö³â. Ïðîâåäåíà îö³íêà ñâ³ä÷èòü, ùî ñîðòè 
ëþïèíó ð³çíÿòüñÿ ì³æ ñîáîþ çà öèì ïîêàçíè-
êîì. Íà ñüîìó äîáó ïðîðîùóâàííÿ íàéñèëü-
í³øå ðîçâèíåí³ êîð³íö³ ÿê ó íàñ³ííÿ ç öåí-
òðàëüíî¿, òàê ³ á³÷íèõ êèòèöü íà âñ³õ ñòðî-
êàõ çáèðàííÿ âèÿâëåíî ó ñîðòó ‘×àáàíñüêèé’, 
íàéìåíøå – ó ñîðòó ‘Ìàêàð³âñüêèé’ (ðèñ. 2). 
Íàñ³ííÿ, ç³áðàíå ó ï³çí³ø³ ôàçè ðîçâèòêó, ï³ä 
÷àñ ïðîðîùóâàííÿ ìàëî á³ëüøó äîâæèíó êî-
ð³íö³â. Ð³çíèöÿ ì³æ äîâæèíîþ êîð³íö³â ó íà-
ñ³ííÿ ïåðøîãî ³ øîñòîãî ñòðîê³â ñòàíîâèëà, 
íàïðèêëàä, äëÿ ñîðòó ‘Ñåðïíåâèé’ 4,3 ñì (öåí-
òðàëüíà êèòèöÿ) ³ 2,8 ñì (á³÷í³ êèòèö³), à ì³æ 
ñóì³æíèìè ñòðîêàìè – â³ä 0,3 äî 2,0 ñì.

Çà ðåçóëüòàòàìè àíàë³çó îñíîâíèõ ïîêàç-
íèê³â ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ çàëåæíî 
â³ä ñòðîê³â çáèðàííÿ âñòàíîâëåíî, ùî ³í-
äèâ³äóàëüí³ ä îáîðè ðîñëèí ëþïèíó á³ëîãî 
â ïåðâèííèõ ëàíêàõ íàñ³ííèöòâà ïîòð³áíî 
ïðîâîäèòè íå ðàí³øå ôàçè ñòèãëîñò³ «æîâò³ 
ñ³ì’ÿäîë³» íà öåíòðàëüí³é êèòèö³. Çà ìàñî-
âîãî çáèðàííÿ âðîæàþ â íàñ³ííºâèõ ãîñïî-
äàðñòâàõ ïðàêòè÷íî íåìîæëèâî ðîçïîä³ëèòè 
íàñ³ííÿ öåíòðàëüíî¿ òà á³÷íèõ êèòèöü, òîìó 
çáèðàëüí³ ðîáîòè òàêîæ íåîáõ³äíî ðîçïî÷è-
íàòè, êîëè íàñ³ííÿ íà âñ³õ êèòèöÿõ ðîñëèí 
áóäå ïîâíîö³ííèì çà ïîñ³âíèìè ÿêîñòÿìè. 

Âèñíîâêè
Íàéâèù³ ïîñ³âí³ ÿêîñò³ ó á³ëüøîñò³ ñîðò³â, 

ç óðàõóâàííÿì á³÷íèõ êèòèöü, âñòàíîâëåíî 
ó íàñ³ííÿ, ç³áðàíîãî ó ôàç³ ïîâíî¿ ñòèãëîñò³. 
Åíåðã³ÿ ïðîðîñòàííÿ ïðè öüîìó ñòàíîâèëà 
89,0–92,0% (öåíòðàëüíà êèòèöÿ) ³ 86,0–
88,0% (á³÷í³ êèòèö³), ñõîæ³ñòü – 93,0–96,0% 
³ 90,0–93,0%, ìàñà 1000 íàñ³íèí – 284–338 ³ 
266–316 ã â³äïîâ³äíî.

Íàñ³ííÿ öåíòðàëüíî¿ êèòèö³ á³ëüøîñò³ 
ñîðò³â çà ñõîæ³ñòþ â³äïîâ³äàº âèìîãàì ÄÑÒÓ 
äëÿ äîáàçîâî¿ êàòåãîð³¿ (87,0%), ïî÷èíàþ÷è 
âæå ç ôàçè «ïî÷àòîê ïîæîâò³ííÿ êîð³í÷èêà 
çàðîäêà» (â ñåðåäíüîìó 89,0%), ïðîòå íàñ³í-
íÿ á³÷íèõ êèòèöü – íå ðàí³øå ôàçè «æîâò³ 
ñ³ì’ÿäîë³» (89,3%).

²íäèâ³äóàëüí³ äîáîðè ðîñëèí ëþïèíó á³ëî-
ãî â ïåðâèííèõ ëàíêàõ íàñ³ííèöòâà ïîòð³á-
íî ïðîâîäèòè, ïî÷èíàþ÷è ç ôàçè ñòèãëîñò³ 
«æîâò³ ñ³ì’ÿäîë³», êîëè íà âñ³õ êèòèöÿõ ðîñ-
ëèí áóäå ñôîðìîâàíî ïîâíîö³ííå çà ïîñ³âíè-
ìè ÿêîñòÿìè íàñ³ííÿ.
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Öåëü. Óñòàíîâèòü îïòèìàëüíûå ñðîêè ïðîâåäåíèÿ óáî-
ðî÷íûõ ðàáîò â ïèòîìíèêàõ ïåðâè÷íîãî ñåìåíîâîäñòâà 
ëþïèíà áåëîãî. Ìåòîäû. Èñïîëüçîâàíû ïîëåâûå, ëàáîðà-
òîðíûå è ñòàòèñòè÷åñêèå ìåòîäû îöåíêè ìàòåðèàëà. Ïîñåâ-
íûå êà÷åñòâà èçó÷àëè â ëàáîðàòîðíûõ óñëîâèÿõ îòäåëüíî 
äëÿ ñåìÿí ñ öåíòðàëüíûõ è áîêîâûõ êèñòåé â ñîîòâåòñòâèè 
ñ ÃÑÒÓ 2240-93. Ðåçóëüòàòû. Ïðèâåäåíû ðåçóëüòàòû èññëå-
äîâàíèé äëÿ îïðåäåëåíèÿ îïòèìàëüíûõ ñðîêîâ ïðîâåäåíèÿ 
óáîðî÷íûõ ðàáîò â ïèòîìíèêàõ ïåðâè÷íîãî ñåìåíîâîäñòâà. 
Èññëåäîâàíèÿ ïðîâîäèëè îòäåëüíî äëÿ ñåìÿí èç öåíòðàëü-
íîé è áîêîâûõ êèñòåé, ñîáðàííûõ â ðàçíûå ôàçû çðåëîñòè. 
Óñòàíîâëåíî, ÷òî ýíåðãèÿ ïðîðàñòàíèÿ ñåìÿí ïåðâîãî ñðî-
êà óáîðêè áûëà ìèíèìàëüíîé è ñîñòàâëÿëà ïî ñîðòàì äëÿ 
öåíòðàëüíîé êèñòè îò 70,0 äî 73,0% è îò 58,0 äî 65,0% – äëÿ 
áîêîâûõ êèñòåé. Ëó÷øèå ïîêàçàòåëè ýíåðãèè ïðîðàñòàíèÿ è 
âñõîæåñòè âûÿâëåíû ó ñåìÿí öåíòðàëüíûõ êèñòåé, ñîáðàí-
íûõ â ôàçå «æåëòûå ñåìÿäîëè». Îíè ñîñòàâëÿëè â ñðåäíåì 
ïî âñåì ñîðòàì ñîîòâåòñòâåííî 90,8 è 94,3%, â òî âðåìÿ êàê 
ó ñåìÿí áîêîâûõ êèñòåé äàííûå ïîêàçàòåëè áûëè íà óðîâíå 
84,5 è 89,3%. Íà ôîðìèðîâàíèå ìàññû 1000 ñåìÿí âëèÿëè 
àãðîìåòåîðîëîãè÷åñêèå óñëîâèÿ. Â çàñóøëèâûå ãîäû íà ðàñ-

òåíèÿõ ñôîðìèðîâàëèñü ùóïëûå è ëåãêîâåñíûå ñåìåíà, ïî-
ýòîìó óõóäøèëèñü èõ ïîñåâíûå êà÷åñòâà. Íàèáîëüøàÿ ìàññà 
1000 ñåìÿí ïîëó÷åíà â ôàçå «ïîëíàÿ ñïåëîñòü», êîãäà îíà 
äîñòèãàëà ó öåíòðàëüíîé êèñòè îò 284 äî 338 ã, à â áîêîâûõ 

– îò 266 äî 316 ã. Ïðîâåäåíà îöåíêà ðàçâèòèÿ çàðîäûøåâûõ 
êîðåøêîâ: âíåøíèé âèä, äëèíà. Âèçóàëüíàÿ îöåíêà ñåìÿí 
íà òðåòèé äåíü ïðîðàùèâàíèÿ è èçìåðåíèå äëèíû çàðîäû-
øåâûõ êîðåøêîâ íà ñåäüìîé äåíü ïîêàçàëè, ÷òî çäîðîâûå, 
õîðîøî ðàçâèòûå ïðîðîñòêè íàáëþäàþòñÿ ó ñåìÿí ïÿòîãî è 
øåñòîãî ñðîêîâ óáîðêè. Âûâîäû. Íàèáîëåå âûñîêèå ïîñåâ-
íûå êà÷åñòâà ó áîëüøèíñòâà ñîðòîâ ñ ó÷åòîì áîêîâûõ êèñòåé 
óñòàíîâëåíû â ñåìåíàõ, ñîáðàííûõ â ôàçå ïîëíîé ñïåëîñòè. 
Ñåìåíà öåíòðàëüíîé êèñòè ïî âñõîæåñòè ñîîòâåòñòâóþò òðå-
áîâàíèÿì ÃÑÒÓ äëÿ äîáàçîâîé êàòåãîðèè (87,0%), íà÷èíàÿ 
óæå ñ ôàçû «íà÷àëî ïîæåëòåíèÿ êîðåøêîâ çàðîäûøà», íî 
ñåìåíà ñ áîêîâûõ êèñòåé – íå ðàíåå ôàçû «æåëòûå ñåìÿäî-
ëè». Óáîðî÷íûå ðàáîòû ñëåäóåò íà÷èíàòü â ôàçå ñïåëîñòè 
ñåìÿí ëþïèíà «æåëòûå ñåìÿäîëè», êîãäà îíè ïîëíîöåííî 
ñôîðìèðîâàíû è èìåþò âûñîêèå ïîñåâíûå êà÷åñòâà.

Êëþ÷åâûå ñëîâà: ëþïèí áåëûé, ñåìåíà, ôàçû ñïåëîñ òè, 
ñðîêè óáîðêè, ïîñåâíûå êà÷åñòâà, ïåðâè÷íîå ñåìåíîâîäñòâî.
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Purpose. To determine the optimal time for harvesting in 
nurseries of primary seed production of white lupine. Methods. 
Field, laboratory and statistical methods of material evalua-
tion were used. Sowing qualities were studied in the labora-
tory separately for seeds from the central and lateral racemes 
in accordance with DSTU 2240-93 (State Standard of Ukraine). 
Results. The results of studies on determination of optimal 
terms for harvesting in nurseries of primary seed production 
are given. The studies were conducted separately for seeds 
from the central and lateral racemes collected in different ripe 
stages. It was established that the seed vigor during the first 
harves ting time was minimal and ranging for varieties from 
70.0 to 73.0% for the central raceme and from 58.0 to 65.0% 
for the lateral racemes. The best indices of seed vigor and ger-
mination capacity were established in the seeds of the central 
racemes harvested during the “yellow cotyledon” stage. They 
averaged 90.8 and 94.3% respectively for all varieties, while 
in the seeds of the lateral racemes these indices amounted to 
84.5 and 89.3%. Agrometeorological conditions had influence 
on the thousand-kernel weight formation. In dry years, plants 
produced feeble and lightweight seeds, so their sowing quali-
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ties has been deteriorated. The highest thousand-kernel weight 
was obtained in the “full ripeness” stage, when it ranging from 
284 to 338 g in the central racemes and from 266 to 316 in the 
lateral ones. The development of embryonic roots including 
external appearance, length was assessed. Visual assessment 
of germination on the third day and measurement of the length 
of embryonic roots on the seventh day showed that healthy, 
well-developed seedlings were observed in seeds of the fifth 
and sixth harvesting periods. Conclusions. The highest sowing 
qualities in most varieties with regard to lateral racemes were 
established in the seeds harvested in the «full ripeness» phase. 
For the germinating capacity, seeds of the central raceme met 
the requirements of DSTU for the additional category (87.0%), 
starting from the stage “beginning of the embryonic root yel-
lowing”, but seeds of the lateral racemes not earlier than the 
phase of “yellow cotyledons”. Harvesting should be started at 
the “yellow cotyledons” phase of lupine seeds maturity when 
they were fully formed and have high sowing qualities.

Keywords: white lupine, seeds, ripening phases, harvesting 
time, sowing qualities, primary seed production.
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