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Ìåòà. Äîñë³äèòè ñîðòîâ³ îñîáëèâîñò³ ðîñëèí êîíîïåëü ïîñ³âíèõ ç ìåòîþ ïîë³ïøåííÿ ÿê³ñíèõ ïîêàçíèê³â ́ ðóíò³â, íà ÿêèõ 
âîíè ðîñòóòü, âèçíà÷èòè âì³ñò íåîðãàí³÷íèõ åëåìåíò³â ó ´ðóíò³, ð³âåíü ¿õ íàêîïè÷åííÿ ó ñòåáëàõ ðîñëèí ³ íàñ³íí³. Ìåòîäè. 
Îñíîâí³ – ïîëüîâèé ³ ñïåêòðîìåòðè÷íèé. Ðåçóëüòàòè îïðàöüîâóâàëè çà çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè ó çåìëåðîáñòâ³, 
ðîñëèííèöòâ³ òà ñòàòèñòèö³. Âàð³àíòè äîñë³äó – ñîðòè ‘Ãëÿíà’, ‘Ãëåñ³ÿ’: 1) ´ðóíò; 2) ñòåáëà; 3) íàñ³ííÿ. Ñõåìè äîñë³ä³â:                  
à) òåõí³÷íà ñòèãë³ñòü ðîñëèí, ì³æðÿääÿ 45 ñì; á) òåõí³÷íà ñòèãë³ñòü ðîñëèí, ì³æðÿääÿ 15 ñì; â) á³îëîã³÷íà ñòèãë³ñòü ðîñëèí, 
ì³æðÿääÿ 45 ñì; ã) á³îëîã³÷íà ñòèãë³ñòü ðîñëèí, ì³æðÿääÿ 15 ñì. Ðåçóëüòàòè. Âèçíà÷åíî âåëè÷èíó àêóìóëÿö³¿ ëóæíîçåìåëü-
íèõ ìåòàë³â òà ¿õí³õ ñïîëóê íàñ³ííÿì ³ ñòåáëàìè ðîñëèí êîíîïåëü ïîñ³âíèõ çàëåæíî â³ä ¿õ âì³ñòó â ´ðóíòàõ. Âèÿâëåíî, ùî 
ñòåáëà ðîñëèí ñîðòó ‘Ãëåñ³ÿ’ íàêîïè÷óâàëè ñòðîíö³þ (Sr) òà éîãî ñïîëóê çíà÷íî ìåíøå ïîð³âíÿíî ç ðîñëèíàìè ñîðòó ‘Ãëÿíà’, 
à â íàñ³íí³ ñîðòó ‘Ãëåñ³ÿ’ âì³ñò öüîãî õ³ì³÷íîãî åëåìåíòà áóâ âèùèì ïîð³âíÿíî ç ïîïåðåäí³ì ñîðòîì íà 70 ³ 78% â³äïîâ³äíî. 
Ð³çíèöÿ â íàêîïè÷åíí³ ñïîëóê áàð³þ (Âà) â íàñ³íí³ ñîðò³â êîíîïåëü ïîñ³âíèõ áóëà íå³ñòîòíîþ, òîä³ ÿê òêàíèíè ñòåáåë ðîñ-
ëèí ñîðòó ‘Ãëÿíà’ íàêîïè÷óâàëè éîãî ñïîëóê çíà÷íî á³ëüøå ïîð³âíÿíî ç ñîðòîì ‘Ãëåñ³ÿ’. Äîñë³äæåííÿìè íå âèÿâëåíî âïëè-
âó ÷àñòêè ñîðòó, ïëîù³ æèâëåííÿ òà ôàçè äîñòèãàííÿ íà ïðîöåñè àêóìóëÿö³¿ ðîñëèíàìè ñïîëóê ìàãí³þ (Mg). Ñîðò ‘Ãëåñ³ÿ’ 
íàêîïè÷óâàâ ó òêàíèíàõ ñòåáåë ðîñëèí â³ä÷óòíî ìåíøå êàëüö³þ (Ñà) òà éîãî ñïîëóê ïîð³âíÿíî ç ðîñëèíàìè ñîðòó ‘Ãëÿíà’: 
ó âàð³àíòàõ ôàçè òåõí³÷íî¿ ñòèãëîñò³ ðîñëèí ó ïîñ³âàõ ç ì³æðÿääÿìè 45 ñì (à) ³ ã – ðîñëèíè âóçüêîðÿäíîãî âèñ³âó (15 ñì)
ó ôàç³ á³îëîã³÷íî¿ ñòèãëîñò³ íà 30,94 ³ 15,95 ìã/êã á³ëüøå çà íàÿâíîñò³ ó ´ðóíò³ òà ó âàð³àíòàõ ôàçè òåõí³÷íî¿ ñòèãëîñò³ 
ðîñëèí âóçüêîðÿäíîãî âèñ³âó (15 ñì) ³ ó ôàç³ á³îëîã³÷íî¿ ñòèãëîñò³ ç øèðîêîðÿäíèì âèñ³âîì (45 ñì) – íà 34,54 ³ 24,19 ìã/êã
ìåíøå çà íàÿâíîñò³ â ´ðóíò³. Âèñíîâêè. Íà ïîêàçíèêè àêóìóëÿö³¿ ëóæíîçåìåëüíèõ ìåòàë³â ðîñëèíàìè êîíîïåëü 
ïîñ³âíèõ ³ñòîòíî âïëèíóëè: êîíöåíòðàö³ÿ ñïîëóê ïåâíîãî õ³ì³÷íîãî åëåìåíòà â îðíîìó øàð³ ´ðóíòó, ð³âåíü åíåðãåòè÷íîãî 
(ñâ³òëîâîãî) çàáåçïå÷åííÿ ðîñëèí ó ïðîöåñ³ âåãåòàö³¿, ñîðòîâ³ îñîáëèâîñò³ êîíîïåëü ïîñ³âíèõ, åòàïè îðãàíîãåíåçó ðîñëèí 
³ ñïåöèô³÷í³ îñîáëèâîñò³ ¿õ íàçåìíî¿ ÷àñòèíè – ñòåáåë – íàêîïè÷óâàòè ö³ õ³ì³÷í³ åëåìåíòè, à òàêîæ íàñ³ííÿì. Âñòàíîâëåíî 
ñîðòîâó çàëåæí³ñòü ùîäî íàêîïè÷åííÿ âàæêèõ ìåòàë³â òêàíèíàìè ðîñëèí ³ íàñ³ííÿì êîíîïåëü ïîñ³âíèõ. Äëÿ îòðèìàííÿ 
åêîëîã³÷íî ÷èñòî¿ ïðîäóêö³¿ íåîáõ³äíî âðàõîâóâàòè ñîðòîâ³ îñîáëèâîñò³ ðîñëèí ùîäî çäàòíîñò³ ïîãëèíàòè é àêóìóëþâàòè 
â³äïîâ³äí³ õ³ì³÷í³ åëåìåíòè òà ¿õí³ ñïîëóêè ï³ä ÷àñ âèðîùóâàííÿ êóëüòóðè.
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ëèíè ö³º¿ êóëüòóðè ìàþòü òàêó ö³ííó âëàñ-
òèâ³ñòü, ÿê çäàòí³ñòü äî ô³òîìåë³îðàö³¿, òîá-
òî ïîë³ïøåííÿ ÿê³ñíèõ ïîêàçíèê³â ´ðóíòó, 
íà ÿêîìó âîíè ðîñòóòü [1]. 

Ð³âåíü çàáðóäíåíîñò³ ´ðóíò³â çàëåæèòü 
â³ä á³îêë³ìàòè÷íèõ îñîáëèâîñòåé ïðèðîäíî¿ 
çîíè, âëàñòèâîñòåé ´ðóíòó, âèðîùóâàíèõ 
êóëüòóð, ñèñòåìè çàñòîñóâàííÿ äîáðèâ, õ³-
ì³÷íî¿ ïðèðîäè ñïîëóê, ð³âíÿ ¿õ ðîç÷èííîñò³ 
é ïåðåõîäó â ´ðóíòîâèé ïîãëèíàëüíèé êîìï-
ëåêñ, àãðîòåõí³êè òîùî [2, 3]. Ñèñòåìàòè÷íå 
âíåñåííÿ ì³íåðàëüíèõ äîáðèâ ³ õ³ì³÷íèõ ìå-
ë³îðàíò³â äëÿ ï³äâèùåííÿ ð³âíÿ ðîäþ÷îñò³ 
´ðóíò³â íåìèíó÷å ïîâ’ÿçàíî ç ïîòðàïëÿííÿì 
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Ô³ç³îëîã³ÿ ðîñëèí

ó ´ðóíò çàáðóäíþâàëüíèõ ðå÷îâèí, ùî ìà-
þòü òîêñè÷íèé âïëèâ íà ðîñëèíè, òâàðèí ³ 
îðãàí³çì ëþäèíè. 

Îñíîâí³ õ³ì³÷í³ ñïîëóêè, íàÿâí³ ó ´ðóíò³, 
íàäõîäÿòü â îðãàí³çì ëþäèíè ÷åðåç ³íø³ ñóá-
ñòðàòè, ÿê³ êîíòàêòóþòü ³ç ́ ðóíòîì – âîäó, ïî-
â³òðÿ, ðîñëèíè. Òîìó âàæëèâî äîñë³äæóâàòè 
âì³ñò õ³ì³÷íèõ åëåìåíò³â ³ ¿õí³õ ñïîëóê, ÿê³ 
ìîæóòü ì³ãðóâàòè â àòìîñôåðó, ´ðóíòîâ³ àáî 
ïîâåðõíåâ³ âîäè ÷è íàêîïè÷óâàòèñÿ â ðîñëè-
íàõ. Óíàñë³äîê òàêèõ òðàíñëîêàö³é õ³ì³÷íèõ 
åëåìåíò³â ïîã³ðøóºòüñÿ ÿê³ñòü ñ³ëüñüêîãîñ-
ïîäàðñüêî¿ ïðîäóêö³¿. Ì³í³ñòåðñòâî îõîðîíè 
çäîðîâ’ÿ Óêðà¿íè çàòâåðäèëî ïîêàçíèêè ãðà-
íè÷íî äîïóñòèìî¿ êîíöåíòðàö³¿ (ÃÄÊ) äëÿ 
áàãàòüîõ âàæêèõ ìåòàë³â, ïðîòå íå âñ³õ, ÿê³ 
áóëè âèÿâëåí³ âíàñë³äîê ïðîâåäåíèõ àíàë³ç³â 
ó äîñë³äàõ [4]. Òîìó âèçíà÷åííÿ ð³âíÿ øê³äëè-
âîãî ¿õ âïëèâó íà á³îëîã³÷í³ îá’ºêòè çà ê³ëüê³ñ-
íèì ïîêàçíèêîì âì³ñòó â ´ðóíò³ ä³ëÿíîê, äå 
ïðîâîäèëè äîñë³äæåííÿ, óñêëàäíåíî. 

Ïîãëèíàííÿ òà íàêîïè÷åííÿ ñ³ëüñüêîãîñ-
ïîäàðñüêèìè ðîñëèíàìè á³îëîã³÷íî àêòèâ-
íèõ ðå÷îâèí º äèíàì³÷íèì ïðîöåñîì, ÿêèé 
çàëåæèòü â³ä áàãàòüîõ ÷èííèê³â äîâê³ëëÿ, 
çîêðåìà é àíòðîïîãåííèõ. Äî òîãî æ, äåÿê³ 
íåáåçïå÷í³ çàáðóäíþâà÷³ ãðóïè ëóæíîçåìåëü-
íèõ ìåòàë³â âèÿâëÿþòü âèñîêó òîêñè÷í³ñòü, 
çäàòí³ ïîòðàïëÿòè â á³îëîã³÷íèé êðóãîîá³ã 
³ íàêîïè÷óâàòèñÿ â îðãàí³çì³ ëþäèíè. Òîìó 
àêòóàëüíèì º äîñë³äæåííÿ ñîðòîâèõ îñîáëè-
âîñòåé ðîñëèí êóëüòóðè êîíîïåëü ïîñ³âíèõ 
ùîäî çäàòíîñò³ ïîë³ïøóâàòè ÿê³ñí³ ïîêàçíè-
êè ´ðóíòó, âèíîñÿ÷è ç íüîãî âàæê³ ìåòàëè 
òà ¿õí³ ñïîëóêè, ÿê³ ï³ñëÿ ïåðåðîáêè ðîñëèí-
íèöüêî¿ ïðîäóêö³¿ âòðà÷àþòü òîêñè÷í³ñòü ³ 
íå ñòàíîâëÿòü çàãðîçè çäîðîâ’þ ëþäèíè.

Ìåòà äîñë³äæåíü – äîñë³äèòè ñîðòîâ³ îñîá-
ëèâîñò³ ðîñëèí êîíîïåëü ïîñ³âíèõ ç ìåòîþ 
ïîë³ïøåííÿ ÿê³ñíèõ ïîêàçíèê³â ´ðóíò³â, íà 
ÿêèõ âîíè ðîñòóòü, âèçíà÷èâøè âì³ñò íåîð-
ãàí³÷íèõ åëåìåíò³â ó ´ðóíò³, ð³âåíü ¿õ íàêî-
ïè÷åííÿ ó ñòåáëàõ ðîñëèí ³ íàñ³íí³.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè â óìîâàõ 

åêñïåðèìåíòàëüíî¿ áàçè Äîñë³äíî¿ ñòàíö³¿ ëó-
á’ÿ íèõ êóëüòóð ²íñòèòóòó ñ³ëüñüêîãî ãîñïî äàð-
ñòâà Ï³âí³÷íîãî Ñõîäó ÍÀÀÍ Óêðà¿íè (ì. Ãëó-
õ³â, Ñóìñüêà îáë.) ïðîòÿãîì 2014–2016 ðð. 

Íàñ³ííÿ êîíîïåëü ïîñ³âíèõ âèñ³âàëè â 
ïåðø³é äåêàä³ òðàâíÿ íà ãëèáèíó 2–3 ñì. 
Âèðîùóâàííÿ ðîñëèí ó ïîñ³âàõ òà äîãëÿä çà 
íèìè â³äïîâ³äàëè òåõíîëîã³¿, ðåêîìåíäîâà-
í³é äëÿ çîíè Ë³ñîñòåïó. 

Çðàçêè ÷àñòèí ðîñëèí (ñòåáëà, ïëîäè) â³ä-
áèðàëè ó ôàç³ òåõí³÷íî¿ òà á³îëîã³÷íî¿ ñòèã-
ëîñò³, çðàçêè ´ðóíòó ç îðíîãî øàðó íà ä³ëÿí-

êàõ çàêëàäàííÿ äîñë³ä³â ãëèáèíîþ 0–30 ñì – 
ïåðåä ïîñ³âîì êóëüòóðè òà ï³ñëÿ çàê³í÷åííÿ 
âåãåòàö³éíîãî ïåð³îäó.

Âàð³àíòè äîñë³äó – ñîðòè ‘Ãëÿíà’ ³ ‘Ãëå-
ñ³ÿ’: 1) ´ðóíòè; 2) ñòåáëà; 3) íàñ³ííÿ. Ñõåìè 
äîñë³ä³â: à) òåõí³÷íà ñòèãë³ñòü ðîñëèí, ì³æ-
ðÿääÿ 45 ñì; á) òåõí³÷íà ñòèãë³ñòü ðîñëèí, 
ì³æðÿääÿ 15 ñì; â) á³îëîã³÷íà ñòèãë³ñòü ðîñ-
ëèí, ì³æðÿääÿ 45 ñì; ã) á³îëîã³÷íà ñòèãë³ñòü 
ðîñëèí, ì³æðÿääÿ 15 ñì.

Ïðîâîäèëè òðèðàçîâèé àíàë³ç âì³ñòó âàæ-
êèõ ìåòàë³â ó ´ðóíò³, íàñ³íí³ òà ñòåáëàõ êî-
íîïåëü â ²íñòèòóò³ ô³ç³îëîã³¿ ðîñëèí ³ ãåíå-
òèêè ÍÀÍ Óêðà¿íè. 

Åëåìåíòíèé ñêëàä ó äîñë³äíèõ çðàçêàõ 
âèçíà÷àëè ìåòîäîì ²ÑÐ-MS íà åì³ñ³éíîìó 
ìàñ-ñïåêòðîìåòð³ Agilent 7700x. Çðàçêè âè-
ñóøóâàëè äî ñóõî¿ ìàñè é îçîëþâàëè â àçîò-
í³é êèñëîò³ (îñ÷) çà äîïîìîãîþ ì³êðîõâèëüî-
âî¿ ïðîáîï³äãîòîâêè MilestoneStart D. Îòðè-
ìàíèé åêñòðàêò äîâîäèëè äî îá’ºìó 50 ìë 
âîäîþ 1-ãî êëàñó (18 Ìîì) ³ç âèêîðèñòàííÿì 
ñèñòåìè î÷èùåííÿ âîäè Scholar-UV NexUp 
1000 (HumanCorporation, Êîðåÿ).

Äëÿ ðîçðàõóíê³â âèêîðèñòàëè Microsoft 
Excel òà ïàêåò ïðîãðàì äëÿ ñòàòèñòè÷íîãî 
àíàë³çó Statistica 8.0 [6, 7].

Ðåçóëüòàòè äîñë³äæåíü
Àíàë³ç ðåçóëüòàò³â òðèð³÷íèõ äîñë³äæåíü 

îñîáëèâîñòåé íàêîïè÷åííÿ íåîðãàí³÷íèõ 
åëåìåíò³â ÷àñòèíàìè ðîñëèí êîíîïåëü ïî-
ñ³âíèõ ñâ³ä÷èòü, ùî ëóæíîçåìåëüí³ ìåòàëè 
ïî-ð³çíîìó ïîòðàïëÿþòü ç ´ðóíòó â ðîñëèíó.

Ñòðîíö³é (Sr) çóñòð³÷àºòüñÿ â ïðèðîä³ ïå-
ðåâàæíî ó ôîðì³ ñóëüôàò³â ³ êàðáîíàò³â. Çíà-
÷åííÿ åëåìåíòà â æèòòºä³ÿëüíîñò³ òâàðèí ³ 
ðîñëèí º íåãàòèâíèì. Îäíàê â³í çàâ æäè íà-
ÿâíèé â á³îëîã³÷íîìó îðãàí³çì³ ÿê ïîñò³é-
íèé ñóïóòíèê êàëüö³þ, ÷àñòêîâî çàì³ùóþ-
÷è éîãî. Ï³äâèùåíèé âì³ñò Sr â îðãàí³çì³ 
ëþäèíè ïðèçâîäèòü äî óðàæåííÿ òêàíèí 
ê³ñòîê ³ çá³ëüøåííÿ ¿õ êðèõêîñò³, çóìîâëþº 
øâèäêå ðóéíóâàííÿ çóá³â. Óðàæóþòüñÿ òà-
êîæ ïå÷³íêà ³ êðîâ [8].

ÃÄÊ Sr ó ðîñëèíí³é ñèðîâèí³ – 1,0 ìã/êã 
[8]. Çà ðåçóëüòàòàìè (òàáëèöÿ), âì³ñò öüîãî 
åëåìåíòà â ´ðóíò³ äîñë³äíèõ ä³ëÿíîê áóâ ³ñ-
òîòíèì – 46,4 ìã/êã (ñåðåäíº çíà÷åííÿ çà 
òðè ðîêè). Òîìó äîñë³äæåííÿ íàêîïè÷åííÿ 
ñòðîíö³þ ðîñëèíàìè ð³çíèõ ñîðò³â êîíîïåëü 
ïîñ³âíèõ ³ ðîçðîáëåííÿ àãðîòåõí³÷íèõ çàõî-
ä³â äëÿ çìåíøåííÿ éîãî âì³ñòó â á³îñèðîâèí³ 
º àêòóàëüíèìè.

Çà ðåçóëüòàòàìè äîñë³äæåíü âñòàíîâëåíî, 
ùî íàñ³ííÿ êîíîïåëü àêóìóëþº Sr íàáàãàòî 
ìåíøå ïîð³âíÿíî ç òêàíèíàìè ñòåáåë â óñ³õ 
âàð³àíòàõ äîñë³äó â ðîñëèíàõ ñîðòó ‘Ãëÿíà’: 
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à) íà 38%; á) 36%; â) 31%; ã) 34%; ó ðîñëèí 
ñîðòó ‘Ãëåñ³ÿ’: à) íà 44%; á) 51%; â) 34% ³             
ã) 33% ìåíøå.

Àíàë³çîì âì³ñòó Sr ó òêàíèíàõ ñòåáåë êî-
íîïåëü âèÿâëåíî, ùî ìàéæå â óñ³õ âàð³àíòàõ 
äîñë³äó ñîðò ‘Ãëåñ³ÿ’ íàêîïè÷óâàâ éîãî çíà-
÷íî ìåíøå ïîð³âíÿíî ç ðîñëèíàìè ñîðòó ‘Ãëÿ-
íà’, êð³ì âàð³àíòà (ã) – ðîñëèíè âóçüêîðÿäíèõ 
ïîñ³â³â (15 ñì) ó ôàç³ á³îëîã³÷íî¿ ñòèã ëîñò³. Ó 
ôàç³ òåõí³÷íî¿ ñòèãëîñò³ ðîñëèí ó ïîñ³âàõ ç 
ì³æðÿääÿì 45 ñì ð³çíèöÿ ñòàíîâèëà 5,34 ìã/êã,
àáî 83%; ç ì³æðÿääÿì 15 ñì – 11,6 ìã/êã, 
àáî 66%. Ó ôàç³ á³îëîã³÷íî¿ ñòèãëîñò³ ðîñ-
ëèí ó ïî ñ³âàõ ç ì³æðÿääÿì 45 ñì – â³äïîâ³äíî 
9,63 ìã/êã, àáî 71%; ç ì³æðÿääÿì 15 ñì – 0,7 ìã/êã,
àáî 97%.

Ïîòðàïëÿííÿ ñïîëóê Sr ó íàñ³ííÿ êîíîïåëü 
ìàëî äåùî ³íøó òåíäåíö³þ. Ó ôàç³ á³îëîã³÷íî¿ 
ñòèãëîñò³ â íàñ³íí³ îáîõ ñîðò³â çíà÷ íî ìåíøå 
öüîãî õ³ì³÷íîãî åëåìåíòà ïîð³âíÿíî ç ôàçîþ 
òåõí³÷íî¿ ñòèãëîñò³ ðîñëèíè. Çîêðåìà, ó íàñ³í-
í³ ñîðòó ‘Ãëÿíà’ âì³ñò Sr ó ôàç³ òåõí³÷íî¿ ñòè-
ãëîñò³ ïåðåâèùóâàâ éîãî àêóìóëÿö³þ ó ôàç³ 
á³îëîã³÷íî¿ íà 88% ó ïîñ³âàõ ç ì³æðÿääÿì 
45 ñì òà íà 76% – ó ïîñ³âàõ ç ì³æðÿääÿì 15 ñì. 
Ó ñîðòó ‘Ãëåñ³ÿ’ âì³ñò Sr áóâ âèùèì ïîð³âíÿíî 
ç ïîïåðåäí³ì ñîðòîì íà 70 ³ 78% â³äïîâ³äíî. 

Îòæå, ñîðòîâà àãðîòåõí³êà âèðîùóâàííÿ 
âïëèâàº íà ³íòåíñèâí³ñòü ïðîöåñ³â íàêîïè÷åí-
íÿ ñòðîíö³þ ðîñëèíàìè êîíîïåëü ïîñ³âíèõ.

Áàð³é (Âà) ó çåìí³é êîð³ êîíöåíòðóºòüñÿ â 
ñåðåäí³õ ³ êèñëèõ ìàãìàòè÷íèõ ïîðîäàõ – ó 
ìåæàõ 400–1200 ìã/êã. Ó ãåîõ³ì³÷íèõ ïðî-
öåñàõ Ba çàçâè÷àé àñîö³þºòüñÿ ç êàë³ºì (K+) 
÷åðåç íàáëèæåí³ñòü ¿õí³õ ³îííèõ ðàä³óñ³â, 
òîìó â³í íàÿâíèé ïåðåâàæíî ó ñêëàä³ ïðè-
ðîäíèõ ñïîëóê ëóæíîãî ïîëüîâîãî øïàòó é 
á³îòèòó [9]. Âèâ³ëüíåíèé âíàñë³äîê âèâ³òðþ-
âàííÿ ç ïðèðîäíèõ ì³íåðàë³â Âà ìàëîðóõî-
ìèé, îñê³ëüêè ëåãêî îñ³äàº ó ôîðì³ ñóëüôàò-
íèõ ³ êàðáîíàòíèõ ñîëåé, àäñîðáóºòüñÿ ãëè-
íàìè ³ íàêîïè÷óºòüñÿ â ì³íåðàëàõ ³ êîíêðå-
ö³ÿõ, ùî ì³ñòÿòü ìàðãàíåöü ³ ôîñôîð. Äëÿ 
´ðóíò³â Óêðà¿íè ìåæ³ êîëèâàíü âì³ñòó Âà â 
ïîâåðõíåâîìó øàð³ òàê³: äëÿ ï³äçîëèñòèõ ³ 
ï³ùàíèõ – â³ä 180 äî 260, äëÿ ÷îðíîçåì³â – 
â³ä 475 äî 620 ìã/êã [10].

Çà ðåçóëüòàòàìè äîñë³äæåíü âì³ñò áàð³þ 
ó ´ðóíò³ ä³ëÿíîê, äå âèðîùóâàëè êîíîïë³ 
ïîñ³âí³, êîëèâàâñÿ â³ä 84 äî 100 ìã/êã, ùî 
äåùî ìåíøå â³ä âåëè÷èí, íàâåäåíèõ ó ë³òå-
ðàòóðíèõ äæåðåëàõ.

Ó ðîñëèíàõ êîíîïåëü ïîñ³âíèõ ð³âåíü íà-
êîïè÷åííÿ Âà íå ïåðåâèùóâàâ ê³ëüêîõ ppmw. 
Íàéìåíøå éîãî áóëî â íàñ³íí³. Ó âàð³àíòàõ 
äîñ ë³äó ó ôàç³ òåõí³÷íî¿ ñòèãëîñò³ âì³ñò öüîãî 
õ³ì³÷íîãî åëåìåíòó â ðîñëèíàõ, ùî âåãåòóâàëè 
â øèðîêîðÿäíèõ ïîñ³âàõ ñîðòó ‘Ãëÿíà’, ñòàíî-

âèâ 2,6% çàãàëüíî¿ éîãî ê³ëüêîñò³ â ´ðóíò³, 
à ó âóçüêîðÿäíèõ (ì³æðÿääÿ 15 ñì) – 2,2%; ç 
äîñÿãíåííÿì á³îëîã³÷íî¿ ñòèãëîñò³ – 2,3 ³ 1,8% 
â³äïîâ³äíî. Çà ðåçóëüòàòàìè äîñë³äó íàñ³ííÿ 
ñîðòó ‘Ãëåñ³ÿ’ àêóìóëþâàëî éîãî ïîð³âíÿíî ç 
âåëè÷èíîþ âì³ñòó â ´ðóíò³ ó òàêèõ îáñÿãàõ: 
2,7, 2,3, 1,5 òà 1,8%.

Òêàíèíè ñòåáåë êîíîïåëü ïîñ³âíèõ íàêî-
ïè÷óâàëè äåùî á³ëüøå Âà, ïîð³âíÿíî ç íà-
ñ³ííÿì. Ñòåáëà ñîðòó ‘Ãëÿíà’ â äîñë³äàõ àêó-
ìóëþâàëè Âà ç ´ðóíòó â òàêèõ îáñÿãàõ: 10,1, 
11,6, 13,7 òà 7,9% â³äïîâ³äíî. 

Çà ðåçóëüòàòàìè äîñë³äæåíü âì³ñò Âà ó ñòåá-
ëàõ ðîñëèí ñîðòó ‘Ãëåñ³ÿ’ ñòàíîâèâ 9,2, 8,1, 
5,9 òà 7,6% â³äïîâ³äíî äî âì³ñòó â ´ðóíò³. 

ßêùî çà ð³âíåì íàêîïè÷åííÿ Âà ó íàñ³íí³ 
ð³çíèöÿ ì³æ ñîðòàìè áóëà íå³ñòîòíîþ, òî â 
ñòåáëàõ êóëüòóðè – äîñèòü â³ä÷óòíîþ. Ðîñ-
ëèíè ñîðòó ‘Ãëÿíà’ íàêîïè÷óâàëè éîãî á³ëü-
øå ïîð³âíÿíî ç ñîðòîì ‘Ãëåñ³ÿ’.

Âèÿâëåíà çàëåæí³ñòü ñâ³ä÷èòü ïðî âïëèâ 
ñîðòîâî¿ àãðîòåõí³êè íà âì³ñò Âà ó ðîñëèíàõ 
êîíîïåëü ïîñ³âíèõ. Öå âàæëèâî äëÿ îòðèìàííÿ 
åêîëîã³÷íî ÷èñòî¿ ðîñëèííî¿ ïðîäóêö³¿, îñê³ëü-
êè âì³ñò Âà ïåðåâèùóâàâ ó âñ³õ âàð³àíòàõ äîñ-
ë³äó ð³âí³ ÃÄÊ äëÿ á³îñèðîâèíè (0,7 ìã/êã).

Òàêèì ÷èíîì, ð³çíèöÿ ì³æ âì³ñòîì ñòðîí-
ö³þ ³ áàð³þ â ´ðóíò³ áóëà ³ñòîòíîþ: â ñåðåäíüî-
ìó Âà íàêîïè÷óâàëîñÿ á³ëüøå íà 49,2 ìã/êã. 
Îñîáëèâîñò³ æ àêóìóëÿö³¿ öèõ åëåìåíò³â ó ÷àñ-
òèíàõ ðîñëèí êîíîïåëü áóëè ïðîòèëåæíèìè.

Ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü, ïîð³âíÿíî 
ç áàð³ºì, ñòðîíö³þ á³ëüøå íàêîïè÷óâàëîñÿ ó 
÷àñòèíàõ ðîñëèí êîíîïåëü. Òàê, ó íàñ³íí³ ñîð-
òó ‘Ãëÿíà’ Sr áóëî á³ëüøå â³äïîâ³äíî ó âàð³àí-
òàõ: òåõí³÷íà ñòèãë³ñòü ðîñëèí ³ç ì³æðÿääÿì 
45 ñì – ó 9,6, ç ì³æðÿääÿì 15 ñì – 10,3 ðàçà; 
á³îëîã³÷íà ñòèãë³ñòü ðîñëèí ç ì³æðÿääÿì 45 ñì
– 8,4, ç ì³æðÿääÿì 15 ñì – ó 7,7 ðàçà. 

Íàñ³ííÿ ñîðòó ‘Ãëåñ³ÿ’ ó âàð³àíòàõ äîñë³-
äó íàêîïè÷óâàëî Sr á³ëüøå í³æ Ba: òåõí³÷íà 
ñòèãë³ñòü ðîñëèí ç ì³æðÿääÿì 45 ñì – ó 9,3, ç 
ì³æðÿääÿì 15 ñì – 9,5 ðàçà; á³îëîã³÷íà ñòèã-
ë³ñòü ðîñëèí ç ì³æðÿääÿì 45 ñì – ó 6,7, ç 
ì³æðÿääÿì 15 ñì – 7,3 ðàçà. Ùîäî âåëè÷èíè 
àêóìóëÿö³¿ öèõ åëåìåíò³â òêàíèíàìè ñòåáåë, 
òî ñîðò ‘Ãëÿíà’ â ñåðåäíüîìó ó âàð³àíòàõ äîñ-
ë³äó íàêîïè÷óâàâ Sr á³ëüøå í³æ Ba ó 21,5 
ðàçà, òîä³ ÿê ñîðò ‘Ãëåñ³ÿ’ – ó 18,0 ðàç³â.

Îòæå, ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü ïðî 
òå, ùî íàêîïè÷åííÿ òàêèõ ëóæíîçåìåëüíèõ 
ìåòàë³â ÿê ñòðîíö³é ³ áàð³é ðîñëèíàìè êî-
íîïåëü çàëåæèòü íå ò³ëüêè â³ä âåëè÷èíè ¿õ 
âì³ñòó ó ´ðóíò³. 

Â³äîìî, ùî áåðèë³é (Âå) º ³íã³á³òîðîì äå-
ÿêèõ ôåðìåíò³â, à éîãî ï³äâèùåí³ êîíöåí-
òðàö³¿ ó íàâêîëèøíüîìó ñåðåäîâèù³ ìîæóòü 
ñïðè÷èíþâàòè îíêîçàõâîðþâàííÿ ó ëþäèíè 
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Ô³ç³îëîã³ÿ ðîñëèí

Òàáëèöÿ
Âì³ñò ëóæíîçåìåëüíèõ ìåòàë³â ó ´ðóíò³ òà ðîñëèíàõ êîíîïåëü ïîñ³âíèõ

(ñåðåäíº çà 2014–2016 ðð.) Ì ± m, n = 30

Åëåìåíòè

Ñîðòè 
‘Ãëÿíà’ ‘Ãëåñ³ÿ’

Ñòèãë³ñòü
òåõí³÷íà á³îëîã³÷íà òåõí³÷íà á³îëîã³÷íà

Ì³æðÿääÿ, ñì
45 15 45 15 45 15 45 15

¥ðóíò
Sr 44,48+0,03 50,08+0,06 47,25+0,30 47,49+2,31 43,33+0,22 43,58+0,23 49,49+0,29 45,44+0,06
Ba 95,26+0,05 100,05+0,03 93,34+0,60 100,51+1,5 84,05+0,03 94,65+0,11 99,43+0,30 97,49+0,40
Be 0,50+0,06 0,51+0,03 0,50+0,07 0,49+0,03 0,43+0,03 0,43+0,04 0,48+0,03 0,49+0,07
Mg 2397,7+3,6 2461,2+2,2 2489,2+1,8 2350,3+5,4 2265,3+2,3 2402,7+1,6 2497,5+1,5 2362,5+2,1
Ca 355,8+0,3 394,9+0,3 340,2+0,9 351,02+0,10 366,40+1,05 389,58+1,02 406,08+0,52 393,3+0,3

Íàñ³ííÿ
Sr 12,05+0,03 12,55+0,02 10,57+0,70 9,51+0,04 11,56+0,03 11,62+0,02 8,19+0,05 9,14+0,06
Ba 2,46+0,08 2,21+0,01 2,18+0,20 1,79+0,05 2,28+0,03 2,15+0,01 1,45+0,04 1,73+0,04
Be <0 <0 <0 <0 <0 <0 <0 <0
Mg 3478,5+0,7 3368,9+0,9 3758,4+0,5 3242,9+0,4 2995,4+0,40 3101,3+0,2 3345,6+1,6 3376,3+0,5
Ca 226,3+0,1 216,6+0,5 179,6+0,6 150,2+0,3 247,8+0,55 233,3+0,3 162,1+0,7 151,5+0,3

Ñòåáëà
Sr 31,6+0,5 34,4+0,9 33,7+0,7 28,3+0,6 26,3+0,05 22,8+0,6 24,1+0,10 27,6+0,4
Ba 9,67+0,40 11,63+0,06 12,82+0,85 7,96+0,02 7,69+0,03 7,64+0,04 5,87+0,03 7,45+0,04
Be <0 <0 <0 <0 <0 <0 <0 <0
Mg 750,3+0,2 741,5+0,4 619,3+0,9 659,1+0,3 756,8+1,4 764,1+0,2 510,0+0,7 463,5+0,2
Ca 438,5+0,3 477,2+0,2 448,2+1,1 432,0+0,9 397,3+0,9 355,4+0,2 381,9+0,3 409,3+0,8

[9]. Áåðèë³é ó ðîç÷èíåíîìó ñòàí³ â ´ðóíò³ 
ìîæå ïîãëèíàòèñÿ ðîñëèíàìè, äå éîãî êîí-
öåíòðàö³ÿ çì³íþºòüñÿ â øèðîêèõ ìåæàõ 
– â³ä ÷àñòîê pptw äî äåñÿòê³â ppmw. Äóæå 
âèñîêèé éîãî âì³ñò (äî 250 ìã/êã) âñòàíîâ-
ëåíî äëÿ ðîñëèíè-êîíöåíòðàòîðà ñïîëóê Âå 
– Vaccinium myrtillus L. Ñåðåä ³íøèõ íàêî-
ïè÷óâà÷³â öüîãî åëåìåíòà – äåÿê³ ïðåäñòàâ-
íèêè ðîäèí áîáîâèõ ³ êàïóñòÿíèõ, íàñàìïå-
ðåä êîðåí³ ðîñëèí. Ï³äâèùåí³ ê³ëüêîñò³ Be âè-
ÿâëåíî â ëèñòêàõ ñàëàòó (0,033 ìã/êã) ³ ïëîäàõ 
òîìàò³â (0,24 ìã/êã). Áåðèë³é íàêîïè÷óºòüñÿ 
â ëèøàéíèêàõ ³ ìîõàõ (0,04–0,9 ìã/êã) [10]. 
Çà äàíèìè Kabata-Pendias A., Pendias H. [10], 
Be òîêñè÷íèé äëÿ ðîñëèí âæå çà éîãî âì³ñòó 
â îáñÿç³ 2–16 ìã/êã ó ðîç÷èí³ âèðîùóâàííÿ. 
Â³í ãàëüìóº ïðîðîñòàííÿ íàñ³ííÿ òà ïîãëè-
íàííÿ ñïîëóê Ca, Mg ³ P êîðåíåâèìè ñèñòå-
ìàìè, ðóéíóº ïðîòå¿íè é åíçèìè.

Âì³ñò Âå ó ´ðóíò³ äîñë³äíèõ ä³ëÿíîê ñòà-
íîâèâ â³ä 0,43 äî 0,51 ìã/êã, ùî ìîæå áóòè 
íåáåçïå÷íèì äëÿ ïåðåâèùåííÿ ÃÄÊ áåðèë³þ 
ó ðîñëèíàõ – 0,0002 ìã/êã. Ïðîòå, òðèð³÷í³ 
ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü, ùî òêàíèíè 
êîíîïåëü ïîñ³âíèõ íå àêóìóëþþòü áåðèë³é. 
Îòæå, íàÿâí³ñòü äîñèòü âèñîêîãî âì³ñòó áå-
ðèë³þ ó ´ðóíò³ ä³ëÿíîê, íà ÿêèõ ïðîâîäèëè 
äîñë³äæåííÿ, íå ìàëà íåãàòèâíèõ íàñë³äê³â 
äëÿ ðîñëèí êîíîïåëü ïîñ³âíèõ òà, â³äïîâ³ä-
íî, äëÿ ïðîäóêò³â ¿õ ïåðåðîáêè.

Ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü âì³ñò 
ìàãí³þ (Ìg) ó ´ðóíò³ ñòàíîâèâ 2403 ìã/êã. Ó 

íàñ³íí³ êîíîïåëü àêóìóëþºòüñÿ çíà÷íà ê³ëü-
ê³ñòü öüîãî åëåìåíòó ïîð³âíÿíî ç³ ñòåáëàìè. 
Íå âèÿâëåíî âïëèâó íà ð³âåíü íàêîïè÷åííÿ 
ìàãí³þ ó ðîñëèíàõ òàêèõ ÷èííèê³â, ÿê ñîðò 
÷è ïëîùà æèâëåííÿ, àáî ôàçà ¿õ äîñòèãàííÿ.

Âì³ñò êàëüö³þ (Ñà) ó ´ðóíò³ ñòàíîâèâ              
375 ìã/êã, ùî â³ä÷óòíî ìåíøå ïîð³âíÿíî ³ç 
âì³ñòîì ìàãí³þ. Ïðîòå, íàñ³ííÿ àêóìóëþâàëî 
Ñà ìåíøå ç îðíîãî øàðó ´ðóíòó (ó ñåðåäíüîìó 
â äîñë³ä³ íà 179 ìã/êã) ïîð³âíÿíî ç ìàãí³ºì. 

Ó âàð³àíòàõ ç íàêîïè÷åííÿ Ñà ó ðîñëè-
íàõ êîíîïåëü ïîñ³âíèõ ÷³òêî ïðîñòåæóºòüñÿ 
ñîðòîâà çàëåæí³ñòü. Ðîñëèíè ñîðòó ‘Ãëÿíà’ 
àêóìóëþâàëè êàëüö³é ó òêàíèíàõ ñòåáåë çà 
ðåçóëüòàòàìè äîñë³äó íà 82,66 ìã/êã á³ëüøå 
ïîð³âíÿíî ç íàÿâí³ñòþ ó ´ðóíò³ çà òåõí³÷íî¿ 
ñòèãëîñò³ â øèðîêîðÿäíèõ ïîñ³âàõ (âàð³àíò 
à – ì³æðÿääÿ 45 ñì), çà äîñÿãíåííÿ á³îëîã³÷-
íî¿ ñòèãëîñò³ íà öèõ æå ïîñ³âàõ (âàð³àíò â) – 
108,0, íà âóçüêîðÿäíèõ (âàð³àíòè á, ã – ì³æ-
ðÿääÿ 15 ñì) – 82,31 ³ 80,97 ìã/êã â³äïîâ³äíî.

Ðîñëèíè ñîðòó ‘Ãëåñ³ÿ’ àêóìóëþâàëè â 
òêàíèíàõ ñòåáåë íàáàãàòî ìåíøå êàëüö³þ ó 
âàð³àíòàõ äîñë³äó ïîð³âíÿíî ç ðîñëèíàìè ïî-
ïåðåäíüîãî ñîðòó, çîêðåìà: ó âàð³àíòàõ òåõ-
í³÷íî¿ ñòèãëîñò³ ðîñëèí ç ì³æðÿääÿì 45 ñì 
³ á³îëîã³÷íî¿ ç ì³æðÿääÿì 15 ñì – íà 30,94 ³ 
15,95 ìã/êã á³ëüøå çà íàÿâíîñò³ ó ́ ðóíò³ òà ó 
âàð³àíòàõ òåõí³÷íî¿ ñòèãëîñò³ ðîñëèí ç ì³æ-
ðÿääÿì 15 ñì ³ á³îëîã³÷íî¿ ñòèãëîñò³ ç ì³æ-
ðÿääÿì 45 ñì – íà 34,54 ³ 24,19 ìã/êã ìåíøå 
çà íàÿâíîñò³ â ´ðóíò³.
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Îòæå, ï³ä ÷àñ âèçíà÷åííÿ åëåìåíò³â òåõíî-
ëîã³¿ âèðîùóâàííÿ êîíîïåëü ïîñ³âíèõ íåîáõ³ä-
íî âðàõîâóâàòè ñîðòîâ³ îñîáëèâîñò³ êóëüòóðè. 

Âèñíîâêè
Íà îáñÿãè íàêîïè÷åííÿ ëóæíîçåìåëüíèõ 

ìåòàë³â ðîñëèíàìè êîíîïåëü ïîñ³âíèõ ³ñòîò-
íî âïëèâàëè: êîíöåíòðàö³ÿ ñïîëóê ïåâíîãî 
õ³ì³÷íîãî åëåìåíòà â îðíîìó øàð³ ´ðóíòó, 
ð³âåíü åíåðãåòè÷íîãî (ñâ³òëîâîãî) çàáåçïå-
÷åííÿ ðîñëèí ó ïðîöåñ³ âåãåòàö³¿, ñîðòîâ³ 
îñîáëèâîñò³ êóëüòóðè, åòàïè îðãàíîãåíåçó 
êîíîïåëü ïîñ³âíèõ ³ â³äì³ííîñò³ íàêîïè÷åí-
íÿ ¿õ ó íàçåìí³é âåãåòàòèâí³é òà ãåíåðàòèâ-
í³é ÷àñòèíàõ. Âèÿâëåíî ñîðòîâó çàëåæí³ñòü 
íàêîïè÷åííÿ äîñë³äæåíèõ ìåòàë³â òêàíèíà-
ìè ðîñëèí ³ íàñ³ííÿì êóëüòóðè.

Ðîñëèíè ñîðòó ‘Ãëÿíà’ íàêîïè÷óâàëè çíà÷-
íî á³ëüøå ñïîëóê ñòðîíö³þ, áàð³þ ³ ìàãí³þ 
ïîð³âíÿíî ç ðîñëèíàìè ñîðòó ‘Ãëåñ³ÿ’, òîáòî 
ï³ä ÷àñ âåãåòàö³¿ âîíè âèíîñèëè ç ´ðóíòó 
çíà÷íî á³ëüøèé â³äñîòîê öèõ åëåìåíò³â, òèì 
ñàìèì çä³éñíþþ÷è ô³òîìåë³îðàö³þ ´ðóíò³â.

Âñòàíîâëåíî, ùî çà äîïîìîãîþ ñîðòîâî¿ 
àãðîòåõí³êè ìîæíà êîíòðîëþâàòè ³íòåíñèâ-
í³ñòü íàäõîäæåííÿ é âåëè÷èíè âì³ñòó íåîð-
ãàí³÷íèõ õ³ì³÷íèõ åëåìåíò³â ëóæíîçåìåëü-
íî¿ ãðóïè â ðîñëèíàõ êîíîïåëü ïîñ³âíèõ. 
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Öåëü. Èññëåäîâàòü ñîðòîâûå îñîáåííîñòè ðàñòåíèé 
êîíîïëè ïîñåâíîé ñ öåëüþ óëó÷øåíèÿ êà÷åñòâåííûõ ïîêà-
çàòåëåé ïî÷âû, íà êîòîðîé îíè ïðîèçðàñòàþò, îïðåäåëèòü 
ñîäåðæàíèå íåîðãàíè÷åñêèõ ýëåìåíòîâ â ïî÷âå, óðîâåíü 

èõ íàêîïëåíèÿ â ñòåáëÿõ ðàñòåíèé è ñåìåíàõ. Ìåòîäû. Îñ-
íîâíûå – ïîëåâîé è ñïåêòðîìåòðè÷åñêèé. Ðåçóëüòàòû îáðà-
áàòûâàëè ïî îáùåïðèíÿòûì ìåòîäèêàì â çåìëåäåëèè, ðàñ-
òåíèåâîäñòâå è ñòàòèñòèêå. Âàðèàíòû îïûòà – ñîðòà ‘Ãëÿíà’, 
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‘Ãëåñèÿ’: 1) ïî÷âà; 2) ñòåáëè; 3) ñåìåíà. Ñõåìû îïûòîâ: à) 
òåõíè÷åñêàÿ ñïåëîñòü ðàñòåíèé, ìåæäóðÿäüÿ 45 ñì; á) òåõ-
íè÷åñêàÿ ñïåëîñòü ðàñòåíèé, ìåæäóðÿäüÿ 15 ñì; â) áèîëî-
ãè÷åñêàÿ ñïåëîñòü ðàñòåíèé, ìåæäóðÿäüÿ 45 ñì; ã) áèîëîãè-
÷åñêàÿ ñïåëîñòü ðàñòåíèé, ìåæäóðÿäüÿ 15 ñì. Ðåçóëüòàòû. 
Îïðåäåëåíû âåëè÷èíû àêêóìóëÿöèè ù¸ëî÷íîçåìåëüíûõ 
ìåòàëëîâ è èõ ñîåäèíåíèé ñåìåíàìè è ñòåáëÿìè êîíîïëè 
ïîñåâíîé â çàâèñèìîñòè îò ñîäåðæàíèÿ èõ â ïî÷âàõ íà ïðî-
òÿæåíèè âåãåòàöèè. Âûÿâëåíî, ÷òî ñòåáëè ðàñòåíèé ñîðòà 
‘Ãëåñèÿ’ íàêàïëèâàëè ñòðîíöèÿ (Sr) è åãî ñîåäèíåíèé çíà-
÷èòåëüíî ìåíüøå ïî ñðàâíåíèþ ñ ðàñòåíèÿìè ñîðòà ‘Ãëÿíà’, 
à â ñåìåíàõ ñîðòà ‘Ãëåñèÿ’ ñîäåðæàíèå ýòîãî õèìè÷åñêîãî 
ýëåìåíòà ïðåâûøàëî ñîäåðæàíèå â ñåìåíàõ ïðåäûäóùåãî 
ñîðòà íà 70 è 78% ñîîòâåòñòâåííî. Ðàçíîñòü â íàêîïëåíèè 
ñîåäèíåíèé áàðèÿ (Âà) ñåìåíàìè êîíîïëè ïîñåâíîé ìåæäó 
ñîðòàìè áûëà íå ñóùåñòâåííîé, òîãäà êàê òêàíè ñòåáëåé 
ðàñòåíèé ñîðòà ‘Ãëÿíà’ íàêàïëèâàëè åãî ñîåäèíåíèé çíà÷è-
òåëüíî áîëüøå ïî ñðàâíåíèþ ñ ñîðòîì ‘Ãëåñèÿ’. Èññëåäîâà-
íèÿìè íå âûÿâëåíî âëèÿíèÿ äîëè ñîðòà, ïëîùàäè ïèòàíèÿ 
è ôàçû ñîçðåâàíèÿ íà ïðîöåññû àêêóìóëÿöèè ðàñòåíèÿìè 
ñîåäèíåíèé ìàãíèÿ (Mg). Ñîðò ‘Ãëåñèÿ’ íàêàïëèâàë â òêàíÿõ 
ñòåáëåé ãîðàçäî ìåíüøå êàëüöèÿ (Ñà) è åãî ñîåäèíåíèé ïî 
ñðàâíåíèþ ñ ðàñòåíèÿìè ñîðòà ‘Ãëÿíà’: â âàðèàíòàõ â ôàçå 

òåõíè÷åñêîé ñïåëîñòè ðàñòåíèé â ïîñåâàõ ñ ìåæäóðÿäüÿìè 
45 ñì (à) è ã – ðàñòåíèÿ óçêîðÿäíûõ ïîñåâîâ (15 ñì) â ôàçå 
áèîëîãè÷åñêîé ñïåëîñòè – íà 30,94 è 15,95 ìã/êã áîëüøå 
ïðè íàëè÷èè â ïî÷âå è â âàðèàíòàõ â ôàçå òåõíè÷åñêîé 
ñïåëîñòè ðàñòåíèé ñ óçêîðÿäíûì ïîñåâîì (15 ñì) è â ôàçå 
áèîëîãè÷åñêîé ñïåëîñòè ñ øèðîêîðÿäíûì ïîñåâîì (45 ñì) 

– ìåíüøå íà 34,54 è 24,19 ìã/êã. Âûâîäû. Íà ïîêàçàòåëè 
àêêóìóëÿöèè ù¸ëî÷íîçåìåëüíûõ ìåòàëëîâ ðàñòåíèÿìè êî-
íîïëè ïîñåâíîé ñóùåñòâåííî ïîâëèÿëè: êîíöåíòðàöèÿ ñîå-
äèíåíèé îïðåäåëåííîãî õèìè÷åñêîãî ýëåìåíòà â ïàõîòíîì 
ñëîå ïî÷âû, óðîâåíü ýíåðãåòè÷åñêîãî (ñâåòîâîãî) îáåñ-
ïå÷åíèÿ ðàñòåíèé â ïðîöåññå âåãåòàöèè, ñîðòîâûå îñîáåí-
íîñòè êîíîïëè ïîñåâíîé, ýòàïû îðãàíîãåíåçà ðàñòåíèé, 
ñïåöèôè÷åñêèå îñîáåííîñòè íàçåìíîé ÷àñòè – ñòåáëåé 

– íàêàïëèâàòü ýòè õèìè÷åñêèå ýëåìåíòû, à òàêæå ñåìåíà-
ìè. Âûÿâëåíà ñîðòîâàÿ çàâèñèìîñòü íàêîïëåíèÿ òÿæåëûõ 
ìåòàëëîâ òêàíÿìè ðàñòåíèé è ñåìåíàìè êîíîïëè ïîñåâíîé. 
Äëÿ ïîëó÷åíèÿ ýêîëîãè÷åñêè ÷èñòîé ïðîäóêöèè íåîáõîäè-
ìî ó÷èòûâàòü ñîðòîâûå îñîáåííîñòè ðàñòåíèé ïîãëîùàòü è 
àêêóìóëèðîâàòü ñîîòâåòñòâóþùèå õèìè÷åñêèå ýëåìåíòû è 
èõ ñîåäèíåíèÿ ïðè âûðàùèâàíèè êóëüòóðû.

Êëþ÷åâûå ñëîâà: êîíîïëÿ ïîñåâíàÿ, àêêóìóëÿöèÿ, ñîðòà, 
ìåæäóðÿäüÿ, ñåìåíà, ñòåáåëü, íåîðãàíè÷åñêèå ýëåìåíòû.

Purpose. To investigate the varietal characteristics of 
the hemp plants for improving the quality indices of the 
soil they grow in, determine the amount of inorganic ele-
ments in the soil, level of their accumulation in plant stalk³ 
and seeds. Methods. Field and spectrometric methods were 
basic. The results were processed using conventional meth-
ods in agriculture, crop growing and statistics. Variants of 
the experiment were as follows: varieties ‘Hliana’, ‘Hlesiia’:                               
1) soils; 2) stalks; 3) seeds. Schemes of experiments included: 
a) technical maturity of plants, row spacing 45 cm; b) tech-
nical maturity of plants, row spacing 15 cm; c) biological 
maturity of plants, row spacing 45 cm; d) biological maturi-
ty of plants, row spacing 15 cm. Results. The amount of the 
accumulation of alkaline earth metals and their compounds 
by seeds and stalks of hemp plants depending on their con-
tent in vegetation soils was determined. It was found that 
stalks of the ‘Hlesiia’ plant accumulated strontium (Sr) and 
its compounds far less than that of ‘Hliana’, whereas in the 
seeds of the ‘Hlesiia’ variety the content of this chemical el-
ement was higher comparing with the previous variety by 70 
and 78%, respectively. The difference in the accumulation 
of barium (Ba) compounds in seeds of hemp plants was not 
significant, while the tissues of the plant stalks of the ‘Hlia-
na’ variety accumulated its compounds significantly more 
as compared to the ‘Hlesiia’ variety. The degree of influence 
of the variety, feeding area and the maturity stage on the 
processes of magnesium compounds (Mg) accumulation by 

plants was not revealed. Plants of the ‘Hlesiia’ variety ac-
cumulated far less calcium (Ca) and its compounds in the 
stalk tissues as compared to the plants of the ‘Hliana’ variety: 
in variants of the technical maturity stage of plants with row 
spacing 45 cm (a) and d – plants of narrow-row sowing (15 cm)
in the biological maturity stage 30,94 and 15,95 mg/kg 
more in the presence in soil and in variants of the techni-
cal maturity stage of plants of narrow-row sowing (15 cm) 
and in the biological maturity stage with broad-sowing (45 cm)
34.54 and 24.19 mg/kg less in the presence in soil. 
Conclusions. The indices of accumulation of alkaline earth 
metals by hemp plants were significantly affected by the 
concentration of compounds of a certain chemical element 
in the arable layer, the level of energy (light) obtained by 
plants during vegetation, the varietal features of hemp, the 
stages of organogenesis of hemp plants and the specific-
ity of their aboveground parts – stalks to accumulate these 
chemical elements as well as cumulate them by seeds. The 
varietal dependence as for accumulation of heavy metals by 
hemp plants tissues and seeds was established. In order to 
obtain environmentally friendly products, it is necessary to 
take into account the varietal features of plants concerning 
the ability to absorb and accumulate the relevant chemical 
elements and their compounds in the process of hemp culti-
vation.

Keywords: hemp, accumulation, varieties, row spacing, 
seeds, stalk, inorganic elements.
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