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Plant production

Âñòóï 
Ñîÿ íàëåæèòü äî ñòðàòåã³÷íèõ êóëüòóð ÿê 

â Óêðà¿í³, òàê ³ â ñâ³ò³. Òàê, ó 2017 ð. ïëîùà, 
çàéíÿòà ï³ä ïîñ³âàìè ñî¿ â Óêðà¿í³, ñòàíîâèòü 
1,9 ìëí ãà, ïðîãíîçîâàí³ îáñÿãè âèðîáíèöòâà 
– 4,3 ìëí ò. Ïëîù³ ï³ä ö³ºþ êóëüòóðîþ òà â³ä-
ïîâ³äíî âàëîâ³ âðîæà¿ çðîñòàþòü íå ëèøå â 
Óêðà¿í³, à é ó ñâ³ò³. Çà äàíèìè Ïðîäîâîëü÷î¿ 
ñ³ëüñüêîãîñïîäàðñüêî¿ îðãàí³çàö³¿ ÎÎÍ (ÔÀÎ), 
ó íèí³øíüîìó ìàðêåòèíãîâîìó ðîö³ îáñÿãè 
âèðîáíèöòâà êóëüòóðè íà ïëàíåò³ çðîñòóòü íà 
3 ìëí ò, äîñÿãíóâøè ðåêîðäíèõ ïîêàçíèê³â.

Âàðòî çàóâàæèòè, ùî, íåçâàæàþ÷è íà 
çá³ëüøåííÿ ïëîù, çàéíÿòèõ êóëüòóðîþ òà, 
ÿê íàñë³äîê, çá³ëüøåííÿ âàëîâîãî âèðîáíèö-
òâà, â Óêðà¿í³ âðîæàéí³ñòü ñî¿ ïåðåáóâàº 
ïðàêòè÷íî íà îäíîìó ð³âí³, ùî ñâ³ä÷èòü ïðî 
íåïîâíå âèêîðèñòàííÿ åêîëîã³÷íèõ òà àãðî-
òåõí³÷íèõ ÷èííèê³â [1, 2].

Ï³äâèùèòè ïðîäóêòèâí³ñòü ñî¿ ìîæëèâî 
ëèøå â ðàç³ ðàö³îíàëüíîãî âèêîðèñòàííÿ á³î-
ëîã³÷íîãî ïîòåíö³àëó äîñë³äæóâàíèõ ñîðò³â. 
Âèêîðèñòàííÿ ñó÷àñíèõ òåõíîëîã³é òà ïðà-

âèëüíèé äîá³ð ñîðò³â ñî¿ äàº çìîãó ïîâí³ñòþ 
ðîçêðèòè á³îëîã³÷íèé ïîòåíö³àë ðîñëèí [3–5].

Ìåòà äîñë³äæåíü – âèâ÷èòè á³îëîã³÷í³ îñîá-
ëèâîñò³ ðîñòó é ðîçâèòêó ñåðåäíüîðàíí³õ 
ñîðò³â ñî¿ òà ñòâîðèòè ìîäåëü ïðîäóêòèâíîñ-
ò³ ôåíîòèïó.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ âèêîíóâàëè â 2014–2016 ðð. â 

óìîâàõ ãîñïîäàðñòâà ÏÔ «Áîãäàí ³ Ê» (ñ. Ïî-
ïåëüíèêè, Ñíÿòèíñüêèé ð-í, ²âàíî-Ôðàíê³â-
ñüêà îáë.).

¥ðóíò äîñë³äíèõ ä³ëÿíîê – ÷îðíîçåì äåðíîâî-
îï³äçîëåíèé ñåðåäíüîñóãëèíêîâèé ³ç âì³ñòîì 
ëóæíîã³äðîë³çîâàíîãî àçîòó (çà Êîðíô³ëäîì) – 
67–76 ìã/êã, ðóõîìîãî ôîñôîðó (çà ×èð³êîâèì) 
– 16–23, îáì³ííîãî êàë³þ (çà ×èð³êîâèì) – 53–
58 ìã/êã ´ðóíòó, ðÍ

ñîë.
 – 4,8–6,8, âì³ñò ãóìóñó 

(çà Òþð³íèì ³ Êîíîíîâîþ) – 3,0–3,5%. 
Çàãàëîì óìîâè ïðîâåäåííÿ äîñë³äæåíü 

â³äð³çíÿëèñÿ ç ðîêó â ð³ê, îäíàê áóëè ñïðèÿò-
ëèâèìè äëÿ âèðîùóâàííÿ ñî¿ òà ³íøèõ ñ³ëü-
ñüêîãîñïîäàðñüêèõ êóëüòóð. Çîêðåìà, â 2014 ð. 
çà ïåð³îä êâ³òåíü–âåðåñåíü ñóìà àêòèâíèõ 
òåìïåðàòóð ñòàíîâèëà 3099 °Ñ, ó 2015 ð. – 
3269 °Ñ, ó 2016 ð. – 3212 °Ñ. 

Äîñë³äæóâàëè 14 ñîðò³â â³ò÷èçíÿíî¿ é çà-
ðóá³æíî¿ ñåëåêö³¿, ÿê³ çàíåñåíî äî Äåðæàâ-
íîãî ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ 
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Ìåòà. Âèâ÷èòè á³îëîã³÷í³ îñîáëèâîñò³ ðîñòó é ðîçâèòêó ñåðåäíüîðàíí³õ ñîðò³â ñî¿ òà ñòâîðèòè ìîäåëü ïðîäóêòèâíîñò³ 
ôåíîòèïó. Ìåòîäè. Ñïåö³àëüí³ òà çàãàëüí³ ìåòîäèêè ïðîâåäåííÿ äîñë³äæåíü. Ðåçóëüòàòè. Îïòèìàëüíà ïðîäóêòèâí³ñòü 
ðîñëèí ôîðìóºòüñÿ ëèøå çà ðàõóíîê ðàö³îíàëüíîãî ñï³ââ³äíîøåííÿ âñ³õ åëåìåíò³â ¿õíüî¿ ñòðóêòóðè. ×àñòî áóâàº òàê, 
ùî çà óìîâ íåäîñòàòíüîãî ðîçâèòêó îäíîãî ç êîìïîíåíò³â ñòðóêòóðè âðîæàé ïåâíîþ ì³ðîþ ìîæå áóòè êîìïåíñîâàíèé 
çà ðàõóíîê êðàùîãî ðîçâèòêó ³íøèõ åëåìåíò³â. Âèä³ëåíî â³ñ³ì ïîêàçíèê³â, ÿê³ ìàþòü íàéá³ëüøèé ñóìàðíèé âíåñîê â 
îçíàêó ïðîäóêòèâíîñò³ ñîðòó, – ìàñà íàñ³ííÿ ç ðîñëèíè: çàãàëüíà ê³ëüê³ñòü ã³ëîê, ê³ëüê³ñòü âóçë³â íà ðîñëèí³, ê³ëüê³ñòü 
áîá³â íà ðîñëèí³, ê³ëüê³ñòü íàñ³íèí ç ðîñëèíè, ê³ëüê³ñòü êâ³òîê, âèñîòà ðîñëèíè, ìàñà 1000 íàñ³íèí. Íà ïåðø³ ÷îòèðè 
ç íèõ ïðèïàäàº îñíîâíà ÷àñòêà ñóìàðíîãî âíåñêó â îçíàêó ìàñè íàñ³ííÿ ç ðîñëèíè. Çà îñíîâó ïîáóäîâè ìîäåë³ âçÿòî 
³ºðàðõ³÷í³ñòü ïðîÿâó îçíàê ïðîäóêòèâíîñò³ â îíòîãåíåç³ òà â³äïîâ³äí³ñòü ¿õ ðîçâèòêó â îðãàíîãåíåç³. Ìîäåëü ñêëàäàºòüñÿ 
ç äâîõ ìîäóë³â îçíàê – ðåçóëüòóþ÷î¿ òà êîìïîíåíòíèõ, ÿê³ äåìîíñòðóþòü ôåíîòèïîâó ðåàë³çàö³þ ãåíåòè÷íî¿ ôîðìóëè. 
Âñòàíîâëåíî, ùî âèñîòà ðîñëèí ³ñòîòíî âïëèâàº íà ê³ëüê³ñòü âóçë³â íà ðîñëèí³ (r = 0,76), à â³ä ö³º¿ îçíàêè çàëåæèòü 
³ ê³ëüê³ñòü áîá³â íà ðîñëèí³ (r = 0,43). Êð³ì òîãî, íà îñíîâ³ äîñë³äæåíü îòðèìàíî êîðåëÿö³þ ì³æ ê³ëüê³ñòþ êâ³òîê íà 
ðîñëèí³ é âèñîòîþ ðîñëèí (r = 0,35) òà ê³ëüê³ñòþ âóçë³â (r = 0,76). Âñòàíîâëåíî, ùî ïîêàçíèê ê³ëüêîñò³ êâ³òîê íà ðîñëèí³ 
âèçíà÷àº ðîçâèòîê íà í³é áîá³â, òîìó º ñèëüíî êîðåëüîâàíèì ç ö³ºþ îçíàêîþ (r = 0,99). Âèñíîâêè. Âèçíà÷åíî, ùî 
ê³ëüê³ñòü áîá³â íà ðîñëèí³ òà ê³ëüê³ñòü íàñ³íèí ç ðîñëèíè ìàþòü äóæå ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê (r = 0,96). Êð³ì òîãî, 
îçíàêà ê³ëüêîñò³ íàñ³íèí ç ðîñëèíè ìàº ñèëüíèé çâ’ÿçîê ç ìàñîþ íàñ³ííÿ ç ðîñëèíè (r = 0,79).
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Ðîñëèííèöòâî

ïîøèðåííÿ â Óêðà¿í³: ‘Àíæåë³êà’, ‘Àðàòòà’, 
‘Apica’, ‘Àòëàíòà’, ‘Á²ÑÅÐ’, ‘Â²ÄÐÀ’, ‘ÅÑ Ìåí-
òîð’, ‘Êàññ³ä³’, ‘Êóáàíü’, ‘Ëóíà’, ‘ÍÑ Ìàêñè-
ìóñ’, ‘ÏÎÄßÊÀ’, ‘Ðàïñîä³ÿ’, ‘Ñîô³ÿ’.

Çàãàëüíà ïëîùà äîñë³äíî¿ ä³ëÿíêè – 34 ì2, 
îáë³êîâà – 25 ì2, ïîâòîðí³ñòü – ÷îòèðèðàçî-
âà, øèðèíà ì³æðÿäü – 45 ñì.

Âèêîðèñòîâóâàëè ñïåö³àëüí³ òà çàãàëüí³ 
ìåòîäèêè ïðîâåäåííÿ äîñë³äæåíü, òåõíîëî-
ã³ÿ âèðîùóâàííÿ ñî¿ áóëà çàãàëüíîïðèéíÿ-
òîþ äëÿ ðåã³îíó [6–10].

Ðåçóëüòàòè äîñë³äæåíü
Ê³ëüê³ñí³ îçíàêè ìîæíà ïîä³ëèòè íà ï’ÿòü 

îñíîâíèõ ãðóï: ìàñà, ïëîäîâà ïðîäóêòèâ-
í³ñòü, íàñ³ííºâà ïðîäóêòèâí³ñòü, âèñîòà é 
ïîêàçíèêè ê³ëüêîñò³ âóçë³â. Óñ³ ê³ëüê³ñí³ 
îçíàêè ïîä³ëÿþòü íà àáñîëþòí³ òà â³äíîñí³, 
àáî ³íäåêñè, ùî º âèñîêî³íôîðìàòèâíèìè ïî-
êàçíèêàìè.

Îïòèìàëüíà ïðîäóêòèâí³ñòü ðîñëèí ôîð-
ìóºòüñÿ ëèøå çà ðàõóíîê ðàö³îíàëüíîãî 
ñï³ââ³äíîøåííÿ âñ³õ åëåìåíò³â éîãî ñòðóêòó-
ðè. ×àñòî áóâàº òàê, ùî â ðàç³ íåäîñòàòíüîãî 
ðîçâèòêó îäíîãî ç êîìïîíåíò³â ñòðóêòóðè 
âðîæàé ïåâíîþ ì³ðîþ ìîæå áóòè êîìïåíñî-
âàíèé çà ðàõóíîê êðàùîãî ðîçâèòêó ³íøèõ 
åëåìåíò³â. Òàêèé ñòàí ñïðàâ ïîâ’ÿçàíèé íå 
ñò³ëüêè ³ç çäàòí³ñòþ ðîñëèí ïëàñòè÷íî ðåà-
ãóâàòè íà çì³íó óìîâ âèðîùóâàííÿ, ÿê ç òèì, 
ùî äåÿê³ åëåìåíòè ïðîäóêòèâíîñò³ ôîðìó-
þòüñÿ íà ð³çíèõ åòàïàõ îðãàíîãåíåçó, ³ òîìó 
äëÿ ¿õíüîãî îïòèìàëüíîãî ðîçâèòêó íåîáõ³ä-
í³ ð³çí³, ³íîä³ êîíòðàñòí³ óìîâè. Îäíàê çà 
íåñïðèÿòëèâèõ óìîâ âèðîùóâàííÿ àáî æ ÷å-
ðåç ãðóá³ ïîìèëêè â òåõíîëîã³¿ íå âàðòî ñïî-
ä³âàòèñÿ íà àäàïòèâíèé ïîòåíö³àë ðîñëèí, 
îñê³ëüêè êîæåí ç åëåìåíò³â ñòðóêòóðè ïðî-
äóêòèâíîñò³ ìîæå çì³íþâàòèñÿ ëèøå â ïåâ-
íèõ ìåæàõ éîãî ïëàñòè÷íîñò³ (òàáë. 1).

Äëÿ òîãî, ùîá îòðèìàòè âèõ³äí³ äàí³ äëÿ 
ïîáóäîâè ìîäåëåé ðåàë³çàö³¿ ïðîäóêòèâíîñò³ 
ñî¿ ó ôåíîòèï³, áóëî ïðîâåäåíî êîðåëÿö³é-
íèé àíàë³ç. Âíàñë³äîê ïðîâåäåíèõ äîñë³-

äæåíü îòðèìàíî çàëåæíîñò³ ì³æ äîñë³äæó-
âàíèìè ïîêàçíèêàìè (òàáë. 2).

Âèä³ëåíî â³ñ³ì ïîêàçíèê³â, ÿê³ ìàþòü íàé-
á³ëüøèé ñóìàðíèé âíåñîê â îçíàêó ïðîäóê-
òèâíîñò³ ñîðòó – ìàñó íàñ³ííÿ ç ðîñëèíè: çà-
ãàëüíà ê³ëüê³ñòü ã³ëîê, ê³ëüê³ñòü âóçë³â íà 
ðîñëèí³, ê³ëüê³ñòü áîá³â íà ðîñëèí³, ê³ëüê³ñòü 
íàñ³íèí ç ðîñëèíè, ê³ëüê³ñòü êâ³òîê, âèñîòà 
ðîñëèíè, ìàñà 1000 íàñ³íèí. Íà ïåðø³ ÷îòèðè 
ç íèõ ïðèïàäàº îñíîâíà ÷àñòêà ñóìàðíîãî 
âíåñêó â îçíàêó ìàñè íàñ³ííÿ ç ðîñëèíè. 

Íà îñíîâ³ îòðèìàíèõ äàíèõ áóëà ïîáóäîâàíà 
ìîäåëü ïðîÿâó ó ôåíîòèï³ îçíàê ïðîäóêòèâíîñ-
ò³ äîñë³äæóâàíèõ ñîðò³â ñî¿. Çà îñíîâó ïîáóäî-
âè ìîäåë³ âçÿòî ³ºðàðõ³÷í³ñòü ïðîÿâó îçíàê 
ïðîäóêòèâíîñò³ â îíòîãåíåç³ òà â³äïîâ³äí³ñòü ¿õ 
ðîçâèòêó â îðãàíîãåíåç³. Àäæå åòàïè ðåàë³çà-
ö³¿ ó ôåíîòèï³ ê³ëüê³ñíî¿ îçíàêè â³äîáðàæàþòü 
³ åòàïè óñêëàäíåííÿ ãåíåòè÷íî¿ ñèñòåìè, òîìó 
çâ’ÿçêè ì³æ îñíîâíèìè êîìïîíåíòàìè ìîäåë³ º 
ïîêàçíèêîì äèíàì³÷íî¿ âïîðÿäêîâàíîñò³ âçàº-
ìîä³¿ åëåìåíò³â ãåíåòè÷íî¿ ñèñòåìè. Ìîäåëü 
ñêëàäàºòüñÿ ç äâîõ ìîäóë³â îçíàê – ðåçóëüòóþ-
÷î¿ òà êîìïîíåíòíèõ, ÿê³ äåìîíñòðóþòü ôåíî-
òèïîâó ðåàë³çàö³þ ãåíåòè÷íî¿ ôîðìóëè. Íà 
îñíîâ³ çàçíà÷åíèõ êîìïîíåíò³â ìîæíà äàòè 
ê³ëüê³ñíó îö³íêó ñïåöèô³÷íî¿ îðãàí³çàö³¿ îçíà-
êè êîíêðåòíîãî ãåíîòèïó àáî êîëåêö³¿ ñîðòî-
çðàçê³â çàãàëîì. Äëÿ ïîáóäîâè ìîäåë³ çà ðå-
çóëüòóþ÷³ îçíàêè âçÿòî òàê³, ùî ìàþòü ì³æ 
ñîáîþ åêîëîã³÷íî ñòàá³ëüí³ çâ’ÿçêè é íàéâè-
ùèé ñóìàðíèé âíåñîê ó ê³íöåâó îçíàêó – ìàñó 
çåðíà ç ðîñëèíè. Öå – çàãàëüíà ê³ëüê³ñòü ã³ëîê, 
ê³ëüê³ñòü âóçë³â, ê³ëüê³ñòü áîá³â íà ðîñëèí³, 
ê³ëüê³ñòü íàñ³íèí ç ðîñëèíè (ðèñ. 1).

Ìîäåëü óñêëàäíþºòüñÿ â ì³ðó ðîçâèòêó ðîñ-
ëèí, òàê, íà ïîäàëüøîìó åòàï³ ðåàë³çàö³¿ ãåíå-
òè÷íî¿ ôîðìóëè ðåçóëüòóþ÷à îçíàêà ñòàº êîì-
ïîíåíòíîþ, ïðè÷îìó ç ìàêñèìàëüíèì âíåñêîì 
ó ðåçóëüòóþ÷ó îçíàêó íàñòóïíîãî áëîêó.

Íà ðèñóíêó ñóö³ëüíèìè ë³í³ÿìè ïîçíà÷å-
íî äîñòîâ³ðí³ êîðåëÿö³éí³ çâ’ÿçêè ì³æ äîñë³-
äæóâàíèìè îçíàêàìè, ïóíêòèðíèìè – íåäî-
ñòîâ³ðí³.

Íà îñíîâ³ ïðîâåäåíîãî àíàë³çó ìîæíà âñòà-
íîâèòè, ùî âèñîòà ðîñëèí çíà÷íî âïëèâàº íà 
ê³ëüê³ñòü âóçë³â íà ðîñëèí³ (r = 0,76), âîäíî-
÷àñ â³ä ê³ëüêîñò³ âóçë³â çàëåæèòü ³ ê³ëüê³ñòü 
áîá³â íà ðîñëèí³ (r = 0,43). 

Âèñîòà ðîñëèí òà ê³ëüê³ñòü âóçë³â íà ðîñ-
ëèí³ º ïåðåäóìîâîþ çàêëàäàííÿ íà ðîñëèí³ 
êâ³òîê, òîìó íà îñíîâ³ äîñë³äæåíü îòðèìàíî 
êîðåëÿö³þ ì³æ ê³ëüê³ñòþ êâ³òîê íà ðîñëèí³ 
é âèñîòîþ ðîñëèí (r = 0,35) òà ê³ëüê³ñòþ âóç-
ë³â (r = 0,76). 

Íå ìåíø âàæëèâèì º ïîêàçíèê ê³ëüêîñò³ 
êâ³òîê íà ðîñëèí³, àäæå öÿ îçíàêà âèçíà÷àº 
ðîçâèòîê áîá³â íà ðîñëèí³ (r = 0,99).

Òàáëèöÿ 1
Ê³ëüê³ñí³ îçíàêè ñåðåäíüîðàíí³õ ñîðò³â ñî¿, 

çàëó÷åí³ äî ìîäåëþâàííÿ, òà ¿õíÿ âàð³àáåëüí³ñòü 
(ñåðåäíº çà 2014–2016 ðð.)

Ïîêàçíèê Ñåðåäíº 
çíà÷åííÿ

Âàð³àáåëüí³ñòü 
îçíàêè (CV)

Çàãàëüíà âèñîòà ðîñëèíè, ñì 89 13,2
Ê³ëüê³ñòü âóçë³â, øò. 16,1 10,5
Ê³ëüê³ñòü ã³ëîê, øò. 1,6 6,4
Ê³ëüê³ñòü êâ³òîê, øò. 65 48
Ê³ëüê³ñòü áîá³â ç ðîñëèíè, øò. 38,2 20,1
Ê³ëüê³ñòü íàñ³íèí ç ðîñëèíè, øò. 68,2 16,9
Ìàñà íàñ³ííÿ ç ðîñëèíè, ã 11,9 13,4
Ìàñà 1000 íàñ³íèí, ã 176,4 15,8
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Íàñòóïíèé áëîê îçíàê ñôîðìîâàíèé ê³ëü-
ê³ñòþ áîá³â íà ðîñëèí³ òà îçíàêàìè íàñ³ííº-
âî¿ ïðîäóêòèâíîñò³. Òàê, ê³ëüê³ñòü áîá³â íà 
ðîñëèí³ âèçíà÷àº ïîêàçíèê ê³ëüêîñò³ íàñ³íèí 
ç ðîñëèíè, òîìó ö³ îçíàêè ìàþòü âèñîêèé êî-
åô³ö³ºíò êîðåëÿö³¿ (r = 0,96). Âàðòî çàçíà÷èòè 
ùå îäèí äîñèòü ö³êàâèé ìîìåíò – â³ä’ºìíó 
êîðåëüîâàí³ñòü ïîêàçíèêà ê³ëüêîñò³ íàñ³íèí 
ç ðîñëèíè ³ ìàñè 1000 íàñ³íèí (r = -0,34). Öå 
ïîÿñíþºòüñÿ á³îëîã³÷íèìè îáìåæåííÿìè, ÿê³ 
íàêëàäàº òåîðåòè÷íî ìîæëèâà ïðîäóêòèâ-

í³ñòü. Çá³ëüøåííÿ ê³ëüêîñò³ íàñ³íèí ïðèçâî-
äèòü äî òîãî, ùî ðîñëèíè ñî¿ íå â çìîç³ ìàê-
ñèìàëüíî ïîâíî çàáåçïå÷èòè íàêîïè÷åííÿ 
çàïàñíèõ ïîæèâíèõ ðå÷îâèí â íàñ³íí³. 

Ê³ëüê³ñòü íàñ³íèí ç ðîñëèíè ïîçèòèâíî òà 
ò³ñíî êîðåëþº ç ïîêàçíèêîì ìàñè íàñ³ííÿ ç 
ðîñëèíè (r = 0,79). 

Âèñíîâêè 
Âñòàíîâëåíî, ùî âèñîòà ðîñëèí ìàº çíà÷-

íèé âïëèâ íà ôîðìóâàííÿ ê³ëüêîñò³ âóçë³â 

Òàáëèöÿ 2
Êîåô³ö³ºíòè êîðåëÿö³¿ îñíîâíèõ ôåíîòèïîâèõ ïîêàçíèê³â ñåðåäíüîðàíí³õ ñîðò³â ñî¿ 

(ñåðåäíº çà 2014–2016 ðð.)

Ïîêàçíèêè Âèñîòà 
ðîñëèíè

Ê³ëüê³ñòü 
âóçë³â

Ê³ëüê³ñòü 
ã³ëîê

Ê³ëüê³ñòü 
áîá³â 

ç ðîñëèíè

Ê³ëüê³ñòü 
íàñ³íèí 

ç ðîñëèíè 

Ìàñà 
íàñ³ííÿ 

ç ðîñëèíè

Ìàñà 
1000 

íàñ³íèí 

Ê³ëüê³ñòü 
êâ³òîê

Âèñîòà ðîñëèíè – – – – – – – –
Ê³ëüê³ñòü âóçë³â 0,76* – – – – – – –
Ê³ëüê³ñòü ã³ëîê 0,09 0,35* – – – – – –
Ê³ëüê³ñòü áîá³â ç ðîñëèíè 0,32 0,43* 0,57* – – – – –
Ê³ëüê³ñòü íàñ³ííÿ ç ðîñëèíè 0,33 0,32 0,35 0,96* – – – –
Ìàñà íàñ³ííÿ ç ðîñëèíè 0,37 0,37 0,29 0,75* 0,79* – – –
Ìàñà 1000 íàñ³íèí -0,07 -0,08 0,08 -0,33 -0,34* 0,32* – –
Ê³ëüê³ñòü êâ³òîê 0,35* 0,42* 0,55* 0,99* 0,96* 0,72* -0,32 –

*Äîñòîâ³ðí³ êîåô³ö³ºíòè êîðåëÿö³¿ (ð < 0,05).

Ðèñ. 1. Ñòðóêòóðà ïðîäóêòèâíîñò³ ôåíîòèïó ñåðåäíüîðàíí³õ ñîðò³â ñî¿ (2014–2016 ðð.)

Åòàïè îðãàíîãåíåçó
I, II, III – Äèôåðåíö³àö³ÿ 
ñòåáëà, çàêëàäàííÿ êîíóñà, 
íàðîñòàííÿ 2-ãî ïîðÿäêó

III, IV – Äèôåðåíö³àö³ÿ ñóöâ³òü 
IV, V – Äèôåðåíö³àö³ÿ êâ³òîê

VI–IX – Óòâîðåííÿ ïèëêó, çàâ'ÿç³, 
öâ³ò³ííÿ, çàïë³äíåííÿ

X–XII – Ôîðìóâàííÿ ³ äîñòèãàííÿ 
çåðíà

r = 0,35

r = 0,43

r = 0,96

r = 0,79
r = -0,34

r = 0,99

r = 0,42r = 0,35

r = 0,76

1. Çàãàëüíà ê³ëüê³ñòü 
ã³ëîê, øò.
x = 1,6    cv = 6,4%

2. Ê³ëüê³ñòü âóçë³â, 
øò.
x = 16,1    cv = 10,5%

6. Âèñîòà ðîñëèíè, ñì
x = 89    cv = 13,2%

7. Ê³ëüê³ñòü êâ³òîê  
íà ðîñëèí³
x = 65    cv = 47%

8. Ìàñà 
1000 íàñ³íèí, ã
x = 176,4 cv = 15,8%

5. Ìàñà íàñ³ííÿ
ç ðîñëèíè, ã
x = 11,9    cv = 13,4%

4. Ê³ëüê³ñòü íàñ³íèí
ç ðîñëèíè, øò.
x = 68,2    cv = 16,9%

3. Ê³ëüê³ñòü áîá³â íà 
ðîñëèí³, øò.
x = 38,2    cv = 20,1%

r = 0,32
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Ðîñëèííèöòâî

íà ðîñëèí³ (r = 0,76), â³ä ö³º¿ îçíàêè âæå çà-
ëåæèòü ³ ê³ëüê³ñòü áîá³â íà ðîñëèí³ (r = 0,43). 
Âîäíî÷àñ, âèñîòà ðîñëèí òà ê³ëüê³ñòü âóçë³â 
íà ðîñëèí³ º ïåðåäóìîâîþ çàêëàäàííÿ íà 
ðîñëèí³ êâ³òîê, òîìó îòðèìàíî êîðåëÿö³éí³ 
çàëåæíîñò³ ì³æ ê³ëüê³ñòþ êâ³òîê íà ðîñëèí³ 
é âèñîòîþ ðîñëèí (r = 0,35) òà ê³ëüê³ñòþ âóç-
ë³â (r = 0,76). 

Âñòàíîâëåíî, ùî ê³ëüê³ñòü êâ³òîê íà ðîñ-
ëèí³ íàäàë³ âèçíà÷àº ðîçâèòîê áîá³â, òîìó 
âîíè ìàþòü ñèëüíó ò³ñíîòó çâ’ÿçêó ì³æ ñî-
áîþ (r = 0,99).

Âèÿâëåíî, ùî ê³ëüê³ñòü áîá³â íà ðîñëèí³ 
âèçíà÷àº ïîêàçíèê ê³ëüêîñò³ íàñ³íèí ç ðîñ-
ëèíè, îòæå, ö³ ïîêàçíèêè ìàþòü äóæå ñèëü-
íèé êîðåëÿö³éíèé çâ’ÿçîê (r = 0,96). Êð³ì 
òîãî, îçíàêà ê³ëüêîñò³ íàñ³íèí ç ðîñëèíè ìàº 
ñèëüíèé çâ’ÿçîê ç ìàñîþ íàñ³ííÿ ç ðîñëèíè 
(r = 0,79).
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Öåëü. Èçó÷èòü áèîëîãè÷åñêèå îñîáåííîñòè ðîñòà è 
ðàçâèòèÿ ñðåäíåðàííèõ ñîðòîâ ñîè è ñîçäàòü ìîäåëü ïðî-
äóêòèâíîñòè ôåíîòèïà. Ìåòîäû. Cïåöèàëüíûå è îáùèå ìå-
òîäèêè ïðîâåäåíèÿ èññëåäîâàíèé. Ðåçóëüòàòû. Îïòèìàëü-
íàÿ ïðîäóêòèâíîñòü ðàñòåíèé ôîðìèðóåòñÿ òîëüêî çà ñ÷åò 
ðàöèîíàëüíîãî ñîîòíîøåíèÿ âñåõ ýëåìåíòîâ èõ ñòðóêòóðû. 
×àñòî áûâàåò òàê, ÷òî ïðè ñëàáîì ðàçâèòèè îäíîãî èç êîì-

ïîíåíòîâ ñòðóêòóðû óðîæàé â îïðåäåëåííîé ñòåïåíè ìî-
æåò áûòü êîìïåíñèðîâàí çà ñ÷åò ëó÷øåãî ðàçâèòèÿ äðóãèõ 
ýëåìåíòîâ. Âûäåëåíî âîñåìü ïîêàçàòåëåé, êîòîðûå âíîñÿò 
íàèáîëüøèé ñóììàðíûé âêëàä â ïðèçíàê ïðîäóêòèâíîñòè 
ñîðòà, – ìàññà ñåìÿí ñ ðàñòåíèÿ: îáùåå êîëè÷åñòâî âåòâåé, 
êîëè÷åñòâî óçëîâ íà ðàñòåíèè, êîëè÷åñòâî áîáîâ íà ðàñòå-
íèè, êîëè÷åñòâî ñåìÿí ñ ðàñòåíèÿ, êîëè÷åñòâî öâåòêîâ, âû-
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Purpose. To study biological characteristics of growth 
and development of middle-early soybean varieties and create 
a model of phenotype productivity. Methods. Special and gene-
ral techniques for studies. Results. Optimal productivity of 
plants is forming merely at the expense of efficient ratio of all 
the elements of their structure. It often happens that in case 
of underdevelopment of one of the structure components 
yield to some extent can be offset by better development of 
other elements. Eight indicators were defined which make 
the largest contribution to the productivity trait of a variety:  
seed weight per plant, total number of branches, number of 
nodes per plant, number of pods per plant, number of seeds 
per plant, number of flowers, plant height, 1000 kernel weight. 
The first four indicators provided most of the total contribu-
tion to a trait of seed weight per plant. Model building was 
based on hierarchy of productivity traits display in ontogen-
esis and compliance of their development in organogenesis. 

UDC 633.63:631
Prysiazhniuk, O. I.1*, Dimitrov, V. H.1, & Martynov, O. M.2 (2017). Forecasting  of phenotypic 

productivity of middle-early soybean varieties. Plant Varieties Studying and Protection, 13(2), 167–171.                                                
http://dx.doi.org/10.21498/2518-1017.13.2.2017.105404

1Institute of bioenergy crops and sugar beet NAAS of Ukraine, 25 Klinichna Str., Kyiv, 03141, Ukraine,*e-mail: ollpris@gmail.com
2Ukrainian Institute of the examination of plant varieties 15 Henerala Rodymtseva Str., Kyiv, 03041, Ukraine

The model consists of two modules of traits – resulting and 
some componental showing phenotypic realization of the 
genetic formula. It was found that the plant height signifi-
cantly influence the number of nodes per plant (r = 0,76), and 
the number of pods per plant (r = 0,43) depends on this trait. 
In addition, correlation based on the research was obtained 
between the number of flowers per plant and plant height               
(r = 0,35), and number of nodes (r = 0,76). It was established 
that the number of flowers per plant determines the develop-
ment of pods on the plant so it is quite strongly correlated 
with this trait (r = 0,99). Conclusions. It was determined that 
the number of pods per plant and the number of seeds per 
plant have a very strong correlation (r = 0,96). Besides, such  
trait as the number of seeds per plant has a strong relation-
ship with the seed weight per plant (r = 0,79).

Keywords: soybean, correlation, phenotype productivity  
model, resulting trait, componental trait.
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ñîòà ðàñòåíèÿ, ìàññà 1000 ñåìÿí. Íà ïåðâûå ÷åòûðå èç íèõ 
ïðèõîäèòñÿ îñíîâíàÿ äîëÿ ñóììàðíîãî âêëàäà â ïðèçíàê 
ìàññû ñåìÿí ñ ðàñòåíèÿ. Çà îñíîâó ïîñòðîåíèÿ ìîäåëè âçÿ-
òà èåðàðõè÷íîñòü ïðîÿâëåíèÿ ïðèçíàêîâ ïðîäóêòèâíîñòè â 
îíòîãåíåçå è ñîîòâåòñòâèå èõ ðàçâèòèÿ â îðãàíîãåíåçå. Ìî-
äåëü ñîñòîèò èç äâóõ ìîäóëåé ïðèçíàêîâ – ðåçóëüòèðóþùåé 
è êîìïîíåíòíûõ, êîòîðûå äåìîíñòðèðóþò ôåíîòèïè÷åñêóþ 
ðåàëèçàöèþ ãåíåòè÷åñêîé ôîðìóëû. Óñòàíîâëåíî, ÷òî âû-
ñîòà ðàñòåíèé ñóùåñòâåííî âëèÿåò íà êîëè÷åñòâî óçëîâ íà 
ðàñòåíèè (r = 0,76), à îò ýòîãî ïðèçíàêà çàâèñèò è êîëè÷å-
ñòâî áîáîâ íà ðàñòåíèè (r = 0,43). Êðîìå òîãî, íà îñíîâå 
èññëåäîâàíèé ïîëó÷åíà êîððåëÿöèÿ ìåæäó êîëè÷åñòâîì 

öâåòêîâ íà ðàñòåíèè è âûñîòîé ðàñòåíèé (r = 0,35) è êî-
ëè÷åñòâîì óçëîâ (r = 0,76). Óñòàíîâëåíî, ÷òî ïîêàçàòåëü êî-
ëè÷åñòâà öâåòêîâ íà ðàñòåíèè îïðåäåëÿåò ðàçâèòèå íà íåì 
áîáîâ, ïîýòîìó ÿâëÿåòñÿ ñèëüíî êîððåëèðîâàííûì ñ ýòèì 
ïðèçíàêîì (r = 0,99). Âûâîäû. Îïðåäåëåíî ÷òî êîëè÷åñòâî 
áîáîâ íà ðàñòåíèè è êîëè÷åñòâî ñåìÿí ñ ðàñòåíèÿ èìåþò 
î÷åíü ñèëüíóþ êîððåëÿöèîííóþ ñâÿçü (r = 0,96). Êðîìå 
òîãî, ïðèçíàê êîëè÷åñòâà ñåìÿí ñ ðàñòåíèÿ èìååò ñèëüíóþ 
ñâÿçü ñ ìàññîé ñåìÿí ñ ðàñòåíèÿ (r = 0,79).

Êëþ÷åâûå ñëîâà: ñîÿ, êîððåëÿöèîííûå ñâÿçè, ìîäåëü 
ïðîäóêòèâíîñòè ôåíîòèïà, ðåçóëüòèðóþùèé ïðèçíàê, 
êîìïîíåíòíûé ïðèçíàê.


