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Plant production

Âñòóï
Ãîðîõ (Pisum L.) ìàº ê³ëüêà âèä³â, ç ÿêèõ 

íàéïîøèðåí³øèìè º ïîë³ìîðôíèé (çá³ðíèé) 
³ êóëüòóðíèé ïîñ³âíèé. Â³äïîâ³äíî äî êëàñè-
ô³êàö³¿, çàïðîïîíîâàíî¿ Ð. Õ. Ìàêàøåâîþ 
(1979), âèä Pisum sativum L. ìàº äâà äèê³ 
(subsp. elatius (Bieb.) Schmalh. òà subsp. 
syriacum Berger) ³ òðè êóëüòèâîâàí³ ï³äâèäè 
(subsp. sativum, subsp. asiaticum Govorov òà 
subsp. transcaucasicum Govorov) [1, 2].

Ãîðîõ º îäí³ºþ ç íàéâ³äîì³øèõ òà ïîøèðå-
íèõ çåðíîáîáîâèõ êóëüòóð ÿê ó ñâ³ò³, òàê ³ â 
íàø³é êðà¿í³. Ñòàíîì íà 1992 ð. â Óêðà¿í³ 
â³í âèðîùóâàâñÿ íà ïëîù³ 1148 òèñ. ãà, à ñå-

ðåäíÿ âðîæàéí³ñòü ñòàíîâèëà 2,42 ò/ãà.                  
Ó ïðîì³æêó â³ä 1998 ïî 2016 ðð. óñ³ âèðîá-
íè÷íèêè «çàõîïèëèñÿ» âèðîùóâàííÿì ñî¿ 
ÿê åêîíîì³÷íî âèã³äí³øî¿ êóëüòóðè é çàáóëè 
ïðî ãîðîõ. Ó öåé ÷àñ ïëîù³ êóëüòóðè çìåí-
øèëèñÿ äî ð³âíÿ 200–300 òèñ. ãà, à âðîæàé-
í³ñòü – äî 1,6–2,2 ò/ãà. ² ëèøå ó 2017 ð. â³ä-
áóëîñÿ çíà÷íå çðîñòàííÿ çàéíÿòèõ êóëüòó-
ðîþ ïëîù äî 410 òèñ. ãà, ñåðåäíÿ âðîæàé-
í³ñòü çåðíà ñòàíîâèëà 2,76 ò/ãà, ó 2018 ð. – 
426,5 òèñ. ãà òà 1,89 ò/ãà â³äïîâ³äíî [3, 4]. 

Â³äïîâ³äíî çà âèùå çãàäóâàíèé ïðîì³æîê 
÷àñó çíà÷íî çì³íèëèñÿ ï³äõîäè äî âèðîùó-
âàííÿ êóëüòóðè òà îñíîâí³ åëåìåíòè ¿¿ òåõ-
íîëîã³¿. Çîêðåìà, ñó÷àñí³ òåõíîëîã³¿ áàçó-
þòüñÿ íà ÷³òê³é ³äåíòèô³êàö³¿ ñòàä³é ³ ì³êðî-
ñòàä³é ³íäèâ³äóàëüíîãî ðîñòó é ðîçâèòêó 
ðîñëèí [6, 7] òà ÷³òê³é åêñïë³êàö³¿ äî íèõ 
åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ êóëüòóðè. 

Ñó÷àñí³ òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó 
ïîñ³âíîãî áàçóþòüñÿ íà òî÷íîìó çàñòîñó-
âàíí³ â³äïîâ³äíèõ àãðîòåõí³÷íèõ îïåðàö³é 
ïî äîãëÿäó çà ïîñ³âàìè (çàõèñò â³ä áóð’ÿí³â, 
øê³äíèê³â, õâîðîá, ïîçàêîðåíåâå ï³äæèâ-
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Ìåòà. Ïîð³âíÿòè øêàëè ðîñòó é ðîçâèòêó ðîñëèí – óí³ô³êîâàíó ðîçøèðåíó øêàëó – ÂÂÑÍ òà øêàëó Êóïåðìàí äëÿ ãîðî-
õó ïîñ³âíîãî. Ðåçóëüòàòè. Òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî áàçóþòüñÿ íà òî÷íîìó çàñòîñóâàíí³ àãðîòåõí³÷íèõ 
îïåðàö³é ïî äîãëÿäó çà ïîñ³âàìè: çàõèñò â³ä áóð’ÿí³â, øê³äíèê³â, õâîðîá, ïîçàêîðåíåâå ï³äæèâëåííÿ. Ñüîãîäí³ â Óêðà¿í³ 
àäàïòàö³ÿ åëåìåíò³â òåõíîëîã³¿ âèðîù óâàííÿ â³äáóâàºòüñÿ íà îñíîâ³ øêàëè Êóïåðìàí, ùî óñêëàäíþº ãàðìîí³çàö³þ ç ì³æ-
íàðîäíèì äîñâ³äîì ó ñôåð³ âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî. Ïîð³âíÿííÿ óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà øêàëè 
Êóïåðìàí äëÿ ãîðîõó ïîñ³âíîãî â³äñóòíº, ùî çìóøóº äîñë³äíèê³â àáî àãðîíîì³â ó ñâî¿é ðîáîò³ âèêîðèñòîâóâàòè îäíó ³ç 
öèõ øêàë, ïî ñóò³ ³ãíîðóþ÷è íàïðàöþâàííÿ òåõíîëîã³¿ âèðîùóâàííÿ, ÿê³ áàçóþòüñÿ íà ³íø³é øêàë³. Íà îñíîâ³ óçàãàëü-
íåííÿ â³äîìèõ øêàë ðîñòó é ðîçâèòêó ãîðîõó – ÂÂÑÍ òà Êóïåðìàí – ðîçðîáëåíî ïîð³âíÿëüí³ òàáëèö³ òà â³äïîâ³äíèêè 
ì³æ ô³çè÷íèì òà á³îëîã³÷íèì ÷àñîì ðîçâèòêó ðîñëèí. Îòðèìàíà ³íôîðìàö³ÿ ìàº âàæëèâå çíà÷åííÿ ï³ä ÷àñ ðîçðîáëåííÿ 
åôåêòèâíèõ òåõíîëîã³÷íèõ êàðò âèðîùóâàííÿ ãîðîõó, àäæå ïðàâèëüíå çàñòîñóâàííÿ òåîðåòè÷íèõ çíàíü íà ïðàêòèö³ äàº 
çìîãó â÷àñíî òà åôåêòèâíî çàñòîñóâàòè â³äïîâ³äí³ àãðîòåõí³÷í³ ïðèéîìè. Ó øêàëàõ ñòàíäàðòèçîâàí³ öèôðîâ³ ïîçíà÷åí-
íÿ âèêîðèñòîâóþòüñÿ äëÿ ôàçè àáî ñòàä³¿ ðîñòó é ðîçâèòêó, ÿê³ ìàþòü îäíàêîâå çíà÷åííÿ, íåçàëåæíî â³ä ðîêó, ðåã³îíó 
àáî ñîðòó ãîðîõó. Öèôðîâ³ ïîçíà÷åííÿ ìàþòü ïåðåâàãè ïåðåä îïèñîâèìè, êîëè ³íôîðìàö³ÿ çàíîñèòüñÿ â êîìï’þòåð. 
Âèñíîâêè. Ó â³ò÷èçíÿí³é ïðàêòèö³ ïðèéíÿòî âèêîðèñòîâóâàòè øêàëó, ðîçðîáëåíó Ô.Ì. Êóïåðìàí, òîä³ ÿê óí³ô³êîâàíà  
ðîçøèðåíà øêàëà ÂÂÑÍ íàáóëà çíà÷íîãî ïîøèðåííÿ íå ò³ëüêè ó ªâðîï³ à é â óñüîìó ñâ³ò³. Îäíàê âèçíà÷åííÿ åòàï³â îðãà-
íîãåíåçó º çàíàäòî ñêëàäíèì íà ïðàêòèö³ òà, îêð³ì â³äïîâ³äíèõ íàâè÷îê, ïîòðåáóº âèêîðèñòàííÿ íàóêîâîãî îáëàäíàí-
íÿ. À îò óí³ô³êîâàíà ðîçøèðåíà øêàëà ÂÂÑÍ, íåçâàæàþ÷è íà äåÿêó óñêëàäíåí³ñòü ç ïîãëÿäó âèðîáíè÷íèêà, íàéë³ïøå 
ï³äõîäèòü äëÿ ñòâîðåííÿ öèôðîâî¿ òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó. Äàí³ ïîð³âíÿííÿ øêàë ðîñòó é ðîçâèòêó – óí³ô³êî-
âàíî¿ øêàëè ÂÂÑÍ òà Êóïåðìàí – äàþòü çìîãó âèêîðèñòîâóâàòè â àãðîíîì³÷í³é ïðàêòèö³ ðåêîìåíäàö³¿ ùîäî òåõíîëîã³¿ 
âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî íåçàëåæíî â³ä òîãî, íà áàç³ ÿêî¿ øêàëè âîíè ðîçðîáëåí³.
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Ðîñëèííèöòâî

ëåííÿ òà ³í.) ó ïåâí³ ì³êðîñòàä³¿ â³äïîâ³äíî 
äî øêàëè ÂÂÑÍ, òîä³ ÿê îñíîâí³ â³ò÷èçíÿí³ 
äîñë³äæåííÿ ñòîñîâíî çåðíîáîáîâèõ êóëü-
òóð áàçóþòüñÿ íà øêàë³ Êóïåðìàí. Îñòàííº 
âêðàé óñêëàäíþº ãàðìîí³çàö³þ ç ì³æíàðîä-
íèì äîñâ³äîì ó ñôåð³ âèðîùóâàííÿ ãîðîõó 
ïîñ³âíîãî [14–17].

Ñüîãîäí³ â³äñóòíº ïîð³âíÿííÿ óí³ô³êîâà-
íî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà øêàëè Êó-
ïåðìàí äëÿ ãîðîõó ïîñ³âíîãî, ùî çìóøóº 
äîñë³äíèê³â àáî àãðîíîì³â ó ñâî¿é ðîáîò³ 
âèêîðèñòîâóâàòè îäíó ³ç öèõ øêàë, ïî ñóò³ 
³ãíîðóþ÷è íàïðàöþâàííÿ òåõíîëîã³¿ âè-
ðîùóâàííÿ, ÿê³ áàçóþòüñÿ íà ³íø³é øêàë³ 
[18–21]. 

Ç îãëÿäó íà âèùåñêàçàíå, çíàííÿ á³îëîã³÷-
íèõ îñîáëèâîñòåé ñòàä³é ðîçâèòêó ãîðîõó â³-
ä³ãðàº âèð³øàëüíå çíà÷åííÿ â çàáåçïå÷åíí³ 
âèñîêîãî ð³âíÿ éîãî ïðîäóêòèâíîñò³. Àäæå 
ðåàêö³ÿ ðîñëèí íà äîáðèâà, ðåãóëÿòîðè ðîñ-
òó é çàñîáè çàõèñòó òà âëàñíå ¿õ åôåêòèâ-
í³ñòü, çàëåæèòü â³ä ñòàä³¿ ðîçâèòêó [8]. 

Ìåòà äîñë³äæåíü – ïîð³âíÿòè øêàëè ðîñ-
òó é ðîçâèòêó ðîñëèí – óí³ô³êîâàíó ðîçøè-
ðåíó øêàëó – ÂÂÑÍ òà øêàëó Êóïåðìàí äëÿ 
ãîðîõó ïîñ³âíîãî.

Ðåçóëüòàòè äîñë³äæåíü
Çåðíîáîáîâ³ êóëüòóðè, çîêðåìà é ãîðîõ ïî-

ñ³âíèé, ó ïðîöåñ³ îíòîãåíåçó ïðîõîäÿòü íèç-
êó åòàï³â îðãàíîãåíåçó (ôîðìóâàííÿ çà÷àò-
ê³â îðãàí³â òà ðîçïîä³ë ¿õ ó ïðîöåñ³ ðîçâèòêó 
ìîðôîëîã³÷íèõ ³ ôóíêö³îíàëüíèõ â³äì³ííîñ-
òåé ó õîä³ ³íäèâ³äóàëüíîãî ðîçâèòêó). Ó ñâ³-
òîâ³é ïðàêòèö³ âèçíà÷åííÿ ôàç ðîñòó é ðîç-
âèòêó çåðíîâèõ êóëüòóð ïðîâîäèòüñÿ çà 
øêàëàìè, çàïðîïîíîâàíèìè â÷åíèìè òà 
ïðàêòèêàìè, ÿê³ ïåâíèì ÷èíîì ñï³ââ³äíî-
ñÿòüñÿ ì³æ ñîáîþ [9–12]. 

Âàæëèâîþ ëàíêîþ îíòîãåíåçó ðîñëèíè º 
îðãàíîãåíåç – ïðîöåñ óòâîðåííÿ é ðîçâèòêó 
íîâèõ îðãàí³â. Øêàëà − ñèñòåìà Êóïåðìàí 
³ Ñåìåíîâà áàçóºòüñÿ íà ïîíÿòò³ åòàï³â îð-
ãàíîãåíåçó, ÿê³ íå ìàþòü âëàñíèõ íàçâ, à 
ð³çíÿòüñÿ çà íîìåðàìè. Æèòòºâèé öèêë âè-
ùèõ ðîñëèí ñêëàäàºòüñÿ ç îêðåìèõ âçàºìî-
ïîâ’ÿçàíèõ ïåð³îä³â, ÿê³ õàðàêòåðèçóþòüñÿ 
ÿê³ñíèìè çì³íàìè ó ñêëàäíèõ âíóòð³øí³õ 
ïðîöåñàõ îáì³íó ðå÷îâèí ³ çóìîâëþþòü â³ä-
ïîâ³äíó äèôåðåíö³àö³þ òêàíèí òà óòâîðåí-
íÿ íîâèõ îðãàí³â àáî ïåðåõ³ä ¿õ ó íîâèé 
ÿê³ñíèé ñòàí. Ö³ ïåð³îäè íàçèâàþòü åòàïà-
ìè îðãàíîãåíåçó.  Çà Ô. Ì. Êóïåðìàí [5], â 
îíòîãåíåç³ ðîñëèí âèä³ëÿþòü 12 åòàï³â îð-
ãàíîãåíåçó. Êîæåí ³ç íèõ â³äáóâàºòüñÿ â ò³ñ-
íîìó ïîºäíàíí³ ç ðîñòîì ðîñëèí, ÿêèé º çîâ-
í³øí³ì âèÿâîì âíóòð³øí³õ êë³òèííèõ ïåðå-
òâîðåíü (òàáë. 1).

Ñòàíäàðòèçîâàí³ öèôðîâ³ ïîçíà÷åííÿ 
âèêîðèñòîâóþòüñÿ äëÿ êîæíî¿ ôàçè àáî 
ñòàä³¿ ðîñòó é ðîçâèòêó òà ìàþòü ïåðåâàãè 
ïåðåä îïèñîâèìè, êîëè ³íôîðìàö³ÿ çàíî-
ñèòüñÿ â êîìï’þòåð. Äëÿ öüîãî áóëà ðîç-
ðîáëåíà óí³ô³êîâàíà ðîçøèðåíà øêàëà  – 
êîä ÂÂÑÍ [9, 10].

Ôåíîëîã³÷í³ ñòàä³¿ ðîñòó òà åòàïè îðãàíî-
ãåíåçó é åëåìåíòè ïðîäóêòèâíîñò³ ãîðîõó ïî-
ñ³âíîãî íàâåäåíî â òàáëèö³ 1.

Îêðåìî âàðòî íàãîëîñèòè ùîäî îñîáëè-
âîñòåé ïðîõîäæåííÿ ôàç âåãåòàö³¿ êóëüòóðè. 
Çîêðåìà, íà â³äì³íó â³ä â³ò÷èçíÿíèõ òà çà-
êîðäîííèõ øêàë, ùî äåòàë³çîâàíî êëàñèô³-
êóþòü ôåíîëîã³÷í³ ñòàä³¿ ðîñòó òà åòàïè îð-
ãàíîãåíåçó, ó çåðíîâèõ áîáîâèõ êóëüòóð 
ô³êñóþòü òàê³ ôåíîôàçè: ïðîðîñòàííÿ, ñõî-
äè, ñòåáëóâàííÿ, ã³ëêóâàííÿ, áóòîí³çàö³ÿ, 
öâ³ò³ííÿ, ôîðìóâàííÿ òà äîñòèãàííÿ ïëîä³â 
³ íàñ³ííÿ. 

Çà àíàëîã³ºþ ç â³ò÷èçíÿíîþ êëàñèô³êà-
ö³ºþ ôàç âåãåòàö³¿ êóëüòóðè, ó çàêîðäîí-
í³é ïðàêòèö³ çàñòîñîâóºòüñÿ äåùî â³äì³òíà 
øêàëà åòàï³â ðîñòó ãîðîõó ïîñ³âíîãî                 
(òàáë. 2).

Ïî ñóò³, öÿ øêàëà ñôîðìîâàíà íà îñíîâ³ 
óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ, 
òîä³ ÿê ¿¿ â³ò÷èçíÿíèé àíàëîã áàçóºòüñÿ íà 
â³çóàëüíîìó âèÿâ³ åòàï³â ðîñòó ãîðîõó â³ä-
ïîâ³äíî äî øêàëè, ðîçðîáëåíî¿ Ô. Ì. Êó-
ïåðìàí.

Îäíàê, ÿê â³ò÷èçíÿí³, òàê ³ çàêîðäîíí³ äî-
ñë³äíèêè îäíîñòàéí³ â äóìö³, ùî â ïðîöåñ³ 
ñâîãî ðîñòó é ðîçâèòêó ðîñëèíè ãîðîõó ïðî-
õîäÿòü ÷åðåç âåãåòàòèâí³ òà ðåïðîäóêòèâí³ 
ñòàä³¿ ðîñòó é äîñÿãàþòü ô³ç³îëîã³÷íî¿ ñòè-
ãëîñò³.

Âèñíîâêè
Ðîáîòè â³ò÷èçíÿíèõ ³ çàêîðäîííèõ äîñë³ä-

íèê³â ïîð³âíþâàí³ â ïëàí³ ïðîöåñ³â îðãàíî-
ãåíåçó â ðîñëèí, çîêðåìà äèôåðåíö³àö³¿ ãåíå-
ðàòèâíèõ îðãàí³â. À òîìó ñâîº÷àñíà é òî÷íà 
³äåíòèô³êàö³ÿ ñòàä³¿ ðîçâèòêó ðîñëèí ãîðîõó 
ïîñ³âíîãî ìàº íàäçâè÷àéíî âàæëèâå òåîðå-
òè÷íå òà ïðàêòè÷íå çíà÷åííÿ. Àäæå âèçíà-
÷åííÿ â³äïîâ³äíîñò³ ì³æ ô³çè÷íèì ³ á³îëîã³÷-
íèì ÷àñîì ðîçâèòêó ðîñëèí º âèçíà÷àëüíèì 
äëÿ ðîçðîáëåííÿ ñòðàòåã³¿ óïðàâë³ííÿ ïðî-
äóêòèâí³ñòþ ãîðîõó ïîñ³âíîãî òà ñòâîðåííÿ 
åôåêòèâíèõ òåõíîëîã³÷íèõ êàðò éîãî âèðî-
ùóâàííÿ. 

Ó â³ò÷èçíÿí³é ïðàêòèö³ ïðèéíÿòî âèêî-
ðèñòîâóâàòè øêàëó, ðîçðîáëåíó Ô.Ì. Êóïåð-
ìàí, òîä³ ÿê óí³ô³êîâàíà  ðîçøèðåíà øêàëà 
ÂÂÑÍ íàáóëà çíà÷íîãî ïîøèðåííÿ íå ò³ëüêè 
ó ªâðîï³ à é â óñüîìó ñâ³ò³. Ïðîòå, íåçâàæà-
þ÷è íà òî÷í³ñòü îïèñó åòàï³â îðãàíîãåíåçó 
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àáî ìàêðîñòàä³é, îáèäâ³ øêàëè ìàþòü íèçêó 
íåäîë³ê³â.

Çîêðåìà, â³äïîâ³äíî äî øêàëè Ô. Ì. Êóïåð-
ìàí ó ãîðîõó ìîæíà ³äåíòèô³êóâàòè 12 åòàï³â 
îðãàíîãåíåçó. Îäíàê âèçíà÷åííÿ åòàï³â îðãà-
íîãåíåçó º çàíàäòî ñêëàäíèì íà ïðàêòèö³ òà, 
îêð³ì â³äïîâ³äíèõ íàâè÷îê, ïîòðåáóº âèêî-
ðèñòàííÿ íàóêîâîãî îáëàäíàííÿ.

Óí³ô³êîâàíà ðîçøèðåíà øêàëà ÂÂÑÍ çà-
íàäòî óñêëàäíåíà ç ïîãëÿäó âèðîáíè÷íèêà ³ 
÷àñòî-ãóñòî ìàêðîñòàä³¿ ïðîõîäÿòü çàíàäòî 
øâèäêî, äëÿ òîãî ùîá ìîæíà áóëî ¿õ ÷³òêî 
³äåíòèô³êóâàòè. Ñèíõðîíí³ñòü íàñòàííÿ äåÿ-
ìèõ ìàêðîñòàä³é ùå á³ëüøå çàïëóòóº âèðîá-
íè÷íèê³â ó ðàç³ íåð³âíîì³ðíîãî ðîñòó é ðîç-
âèòêó ðîñëèí, ñïðè÷èíåíîãî ïîðóøåííÿì 
àãðîòåõí³÷íèõ îïåðàö³é. Îäíàê öÿ øêàëà 
íàéë³ïøå ï³äõîäèòü äëÿ ñòâîðåííÿ öèôðîâî ¿ 
òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó.

Íàâåäåíå ïîð³âíÿííÿ øêàë ðîñòó é ðîçâèòêó 
– óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà 
øêàëè Êóïåðìàí äëÿ ãîðîõó ïîñ³âíîãî äàñòü 
çìîãó âèêîðèñòîâóâàòè ðåêîìåíäàö³¿ ùîäî 
òåõíîëîã³¿ éîãî âèðîùóâàííÿ íåçàëåæíî â³ä 
òîãî, íà  îñíîâ³ ÿêî¿ øêàëè âîíè ðîçðîáëåí³.
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Öåëü. Ñðàâíèòü øêàëû ðîñòà è ðàçâèòèÿ ðàñòåíèé – 
óíèôèöèðîâàííóþ ðàñøèðåííóþ øêàëó – ÂÂÑÍ è øêàëó 
Êóïåðìàí äëÿ ãîðîõà ïîñåâíîãî. Ðåçóëüòàòû. Òåõíîëî-
ãèè âûðàùèâàíèÿ ãîðîõà ïîñåâíîãî áàçèðóþòñÿ íà òî÷-

íîì ïðèìåíåíèè àãðîòåõíè÷åñêèõ îïåðàöèé ïî óõîäó çà 
ïîñåâàìè: çàùèòà îò ñîðíÿêîâ, âðåäèòåëåé, áîëåçíåé, 
âíåêîðíåâûå ïîäêîðìêè. Ôàêòè÷åñêè â Óêðàèíå àäàï-
òàöèÿ ýëåìåíòîâ òåõíîëîãèè âûðàùèâàíèÿ ïðîèñõîäèò 
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Purpose. Compare growth and plant development 
scales: the unified extended BBCH scale and Kuperman 
scale for peas. Results. Pea cultivation technologies are 
based on the accurate application of agrotechnical opera-
tions for crop care: protection from weeds, pests, diseases, 
and foliar nutrition. Actually, in Ukraine the adaptation of 
elements of cultivation technology is based on Kuperman 
scale, which makes it difficult to harmonize with interna-
tional experience in the field of pea cultivation. Compari-
son of the unified extended BBCH scale and Kuperman scale 
for pea planting does not exist, which forces researchers 
or agronomists to use one of these scales in their work, in 
fact, ignoring the developments of the cultivation techno-
logy based on another scale. Based on the generalization of 
the well-known pea growth and development scales – ÂÂÑÍ 
and Kuperman – comparative tables and correspondences 
between the physical and biological time of plant develop-
ment were worked out. The obtained information is impor-
tant when developing efficient pea production maps, since 
the correct application of theoretical knowledge in prac-
tice enables the appropriate agrotechnical methods to be 

applied in a timely and effective manner. In scales, standar-
dized numerical designations are used for a phase or stage 
of growth and development that have the same meaning, 
regardless of year, region, or pea variety. Digital signs have 
advantages over descriptive when information is entered 
into a computer. Conclusions. In the domestic practice it 
is customary to use a scale developed by F. M. Kuperman, 
while the unified expanded scale of ÂÂÑÍ is widespread 
not only in Europe but also throughout the world. However, 
the definition of organogenesis stages is too complicated 
in practice and, besides the corresponding skills, requires 
the use of scientific equipment. But the unified extended 
ÂÂÑÍ scale, despite some complexity from the producer’s 
point of view, is best suited for the creation of pea cul-
tivation digital technology. The data of the comparison 
of growth and development scales: the unified expanded 
BBCH scale and Kuperman scale allow using recommenda-
tions on pea cultivation technology in agronomic practice, 
regardless of the scale they were worked out.

Keywords: pea growth and development; uniform exten-
ded scale – ÂÂÑÍ; Kuperman scale.
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îñíîâûâàÿñü íà øêàëå Êóïåðìàí, ÷òî çàòðóäíÿåò ãàð-
ìîíèçàöèþ ñ ìåæäóíàðîäíûì îïûòîì â ñôåðå âûðàùè-
âàíèÿ ãîðîõà ïîñåâíîãî. Ñðàâíåíèå óíèôèöèðîâàííîé 
ðàñøèðåííîé øêàëû ÂÂÑÍ è øêàëû Êóïåðìàí äëÿ ãîðî-
õà ïîñåâíîãî îòñóòñòâóåò, ÷òî çàñòàâëÿåò èññëåäîâàòå-
ëåé èëè àãðîíîìîâ â ñâîåé ðàáîòå èñïîëüçîâàòü îäíó 
èç ýòèõ øêàë, ïî ñóòè, èãíîðèðóÿ íàðàáîòêè òåõíîëîãèè 
âûðàùèâàíèÿ, îñíîâàííûå íà äðóãîé øêàëå. Íà îñíîâå 
îáîáùåíèÿ èçâåñòíûõ øêàë ðîñòà è ðàçâèòèÿ ãîðîõà – 
ÂÂÑÍ è Êóïåðìàí – ðàçðàáîòàíû ñðàâíèòåëüíûå òàáëè-
öû è ñîîòâåòñòâèÿ ìåæäó ôèçè÷åñêèì è áèîëîãè÷åñêèì 
âðåìåíåì ðàçâèòèÿ ðàñòåíèé. Ïîëó÷åííàÿ èíôîðìàöèÿ 
èìååò âàæíîå çíà÷åíèå ïðè ðàçðàáîòêå ýôôåêòèâíûõ 
òåõíîëîãè÷åñêèõ êàðò âûðàùèâàíèÿ ãîðîõà, âåäü ïðà-
âèëüíîå ïðèìåíåíèå òåîðåòè÷åñêèõ çíàíèé íà ïðàêòèêå 
ïîçâîëÿåò ñâîåâðåìåííî è ýôôåêòèâíî ïðèìåíèòü ñîîò-
âåòñòâóþùèå àãðîòåõíè÷åñêèå ïðèåìû. Â øêàëàõ ñòàí-
äàðòèçèðîâàííûå öèôðîâûå îáîçíà÷åíèÿ èñïîëüçóþòñÿ 
äëÿ ôàçû èëè ñòàäèè ðîñòà è ðàçâèòèÿ, êîòîðûå èìåþò 
îäèíàêîâîå çíà÷åíèå, íåçàâèñèìî îò ãîäà, ðåãèîíà èëè 

ñîðòà ãîðîõà. Öèôðîâûå îáîçíà÷åíèÿ èìåþò ïðåèìóùå-
ñòâà ïåðåä îïèñàòåëüíûìè, êîãäà èíôîðìàöèÿ çàíîñèòñÿ 
â êîìïüþòåð. Âûâîäû. Â îòå÷åñòâåííîé ïðàêòèêå ïðè-
íÿòî èñïîëüçîâàòü øêàëó, ðàçðàáîòàííóþ Ô. Ì. Êóïåð-
ìàí, òîãäà êàê óíèôèöèðîâàííàÿ ðàñøèðåíà øêàëà ÂÂÑÍ 
ïîëó÷èëà øèðîêîå ðàñïðîñòðàíåíèå íå òîëüêî â Åâðîïå, 
íî è âî âñåì ìèðå. Îäíàêî îïðåäåëåíèå ýòàïîâ îðãàíî-
ãåíåçà ÿâëÿåòñÿ ñëèøêîì ñëîæíûì íà ïðàêòèêå è, êðîìå 
ñîîòâåòñòâóþùèõ íàâûêîâ, òðåáóåò èñïîëüçîâàíèÿ íàó÷-
íîãî îáîðóäîâàíèÿ. À âîò óíèôèöèðîâàííàÿ ðàñøèðåí-
íàÿ øêàëà ÂÂÑÍ, íåñìîòðÿ íà íåêîòîðóþ óñëîæíåííîñòü 
ñ òî÷êè çðåíèÿ ïðîèçâîäñòâåííèêà, ëó÷øå âñåãî ïîäõî-
äèò äëÿ ñîçäàíèÿ öèôðîâîé òåõíîëîãèè âûðàùèâàíèÿ 
ãîðîõà. Äàííûå ñðàâíåíèÿ øêàë ðîñòà è ðàçâèòèÿ – óíè-
ôèöèðîâàííîé øêàëû ÂÂÑÍ è Êóïåðìàí – ïîçâîëÿþò èñ-
ïîëüçîâàòü â àãðîíîìè÷åñêîé ïðàêòèêå ðåêîìåíäàöèè ïî 
òåõíîëîãèè âûðàùèâàíèÿ ãîðîõà ïîñåâíîãî íåçàâèñèìî 
îò òîãî, íà áàçå êàêîé øêàëû îíè ðàçðàáîòàíû.

Êëþ÷åâûå ñëîâà: ðîñò è ðàçâèòèå ãîðîõà; óíèôèöè-
ðîâàííàÿ ðàñøèðåííàÿ øêàëà – ÂÂÑÍ; øêàëà Êóïåðìàí.


