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Ìåòà. Îö³íèòè ñåëåêö³éíèé ìàòåð³àë ëþöåðíè çà ïîêàçíèêàìè âîäíîãî îáì³íó â ð³çíèõ óìîâàõ çâîëîæåííÿ, óñòà-
íîâèòè çàêîíîì³ðíîñò³ ¿õíüîãî âèÿâó, âçàºìîçâ’ÿçîê ì³æ íèìè òà ïîñóõîñò³éê³ñòþ. Âèä³ëèòè êðàù³ äëÿ âêëþ÷åí-
íÿ â ñåëåêö³éíèé ïðîöåñ. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, ñòàòèñòè÷íèé. Ðåçóëüòàòè. Óïðîäîâæ 2017–2020 ðð. 
äîñë³äæåíî äåâ’ÿòü ïîïóëÿö³é ëþöåðíè çà ïîêàçíèêàìè âîäíîãî ðåæèìó: îáâîäíåííþ òêàíèí, âîäíîãî äåô³öèòó òà 
âîäîóòðèìóâàëüíî¿ çäàòíîñò³ ëèñòê³â â óìîâàõ çðîøåííÿ òà ïðèðîäíîãî çâîëîæåííÿ. Óñòàíîâëåíî çàêîíîì³ðíîñò³ 
¿õíüîãî ïðîÿâó. Çà äàíèìè ïî îáâîäíåííþ ëèñòÿ, òîáòî ïîêàçíèêó âì³ñòó âîäè, â³í º âèñîêèì çà çðîøåííÿ (81,88; 79,63; 
78,42%) ³ íèçüêèì áåç çðîøåííÿ (69,20; 70,81; 71,84%). Ç îáâîäíåííÿì ëèñòê³â ò³ñíî ïîâ’ÿçàíèé âîäíèé äåô³öèò, àëå 
âîíè çíàõîäÿòüñÿ â çâîðîòí³é çàëåæíîñò³ îäèí ç îäíèì (r = -0,986 ïðè çðîøåíí³ ³ r = -0,863 â óìîâàõ ïðèðîäíîãî çâîëî-
æåííÿ). Ìàêñèìàëüíèì âîäíèé äåô³öèò ó ïîïóëÿö³é áóâ ó ñòðåñîâ³é ñèòóàö³¿ (áåç ïîëèâó) – 50,28; 29,96; 33,0% ³ çíèæó-
âàâñÿ â ðîñëèí çà çðîøåííÿ äî 12,64; 17,37; 22,04%. Âîäíèé äåô³öèò ïîâ’ÿçàíèé ç âîäîóòðèìóâàëüíîþ çäàòí³ñòþ ëèñòÿ: 
÷èì â³í á³ëüøèé, òèì íèæ÷å âîäîóòðèìóâàëüíà çäàòí³ñòü, ùî âèçíà÷àºòüñÿ çäàòí³ñòþ óòðèìóâàòè âîäó. Â óìîâàõ çðîøåí-
íÿ âòðà÷àëîñÿ â³ä 13,9 äî 17,3% çà 2 ãîäèíè â’ÿíåííÿ ëèñòê³â òà 30,3–34,6% ï³ñëÿ 8 ãîäèí, à çà 1 ãîäèíó – 3,78–4,31%. 
Âîäîóòðèìóâàëüíà çäàòí³ñòü êîëèâàëàñÿ â ìåæàõ 82,7–85,9% ÷åðåç 2 ãîäèíè â’ÿíåííÿ ëèñòÿ òà 61,6 äî 69,7% ÷åðåç 8 
ãîäèí. Â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ â ïåðø³ 2 ãîäèíè ï³ñëÿ â’ÿíåííÿ âì³ñò âîäè çìåíøèâñÿ íà 8,5–11,7%, ÷åðåç 8 
ãîäèí – íà 16,5–22,6%. Çà 1 ãîäèíó âòðàòà âîäè êîëèâàëàñÿ â³ä 1,78 äî 2,84%, ó 1,5–2,0 ðàçà ìåíøå, í³æ ó ðîñëèí, ùî 
âèðîùóâàëèñÿ â óìîâàõ çðîøåííÿ. Âîäîóòðèìóâàëüíà çäàòí³ñòü ñòàíîâèëà 82,3–91,5 òà 77,0–91,5% ÷åðåç 2 òà 8 ãîäèí 
â³äïîâ³äíî. Âèñîêîþ (90,3–91,5 ³ 83,4–91,5%) âîíà áóëà â ïîïóëÿö³é LRH, M.g./M.agr., A.r.d. ³ M.agr.C. çà âòðàòè âîäè 
1,78–2,15%. Óñòàíîâëåíî ñåðåäí³é òà ñèëüíèé îáåðíåíèé çâ’ÿçîê âòðàòè âîäè ç âîäîóòðèìóâàëüíîþ çäàòí³ñòþ ÷åðåç 2 ³ 
8 ãîäèí: r = -0,652 òà r = -0,963 â³äïîâ³äíî. Âèçíà÷åíî ñåðåäí³é ïîçèòèâíèé çâ’ÿçîê ì³æ âîäîóòðèìóâàëüíîþ çäàòí³ñòþ 
é ïîñóõîñò³éê³ñòþ (r = 0,597–0,696). Âèñîêó ïîñóõîñò³éê³ñòü ( 56,9–58,2%) ïðîÿâèëè ïîïóëÿö³¿ M.agr.C., M.g./M.agr., LRH 
³ Ram.d. Âèñíîâêè. Óñòàíîâëåíî çàêîíîì³ðíîñò³ çì³íè îáâîäíåííÿ òêàíèí, äåô³öèòó é âîäîóòðèìóâàëüíî¿ çäàòíîñò³ 
ëèñòÿ ëþöåðíè çà çðîøåííÿ òà â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ. Âèçíà÷åíî âçàºìîçâ’ÿçêè ì³æ âîäíèì äåô³öèòîì 
³ âîäîóòðèìóâàëüíîþ çäàòí³ñòþ; âòðàòîþ âîäè ³ âîäîóòðèìóâàëüíîþ çäàòí³ñòþ; âîäîóòðèìóâàëüíîþ çäàòí³ñòþ òà 
ïîñóõîñò³éê³ñòþ. Âèä³ëåí³ êðàù³ ïîïóëÿö³¿ ç âèñîêîþ ïîñóõîñò³éê³ñòþ, ÿê³ áóäóòü âêëþ÷åí³ â ñåëåêö³éíèé ïðîöåñ.

Êëþ÷îâ³ ñëîâà: ëþöåðíà; ïîïóëÿö³ÿ; îáâîäíåííÿ òêàíèí; âîäíèé äåô³öèò; âîäîóòðèìóâàëüíà çäàòí³ñòü; 
ïîñóõîñò³éê³ñòü; çðîøåííÿ; ïðèðîäíå çâîëîæåííÿ.

ïîæèâíîþ ö³íí³ñòþ ç âèñîêèì âì³ñòîì á³ëêà. 
Îäíàê, íåñòà÷à âîëîãè â ´ðóíò³ é ÷àñò³ ïî-
ñóõè íà ï³âäí³ º îñíîâíèìè îáìåæóâàëüíè-
ìè ôàêòîðàìè äëÿ âèðîùóâàííÿ é ñòàá³ëü-
íî¿ ïðîäóêòèâíîñò³ ëþöåðíè, à ç ìåòîþ ¿¿ 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ï³äâèùåííÿ ïîòð³áíî çá³ëüøèòè ïîñóõîñò³é-
ê³ñòü ðîñëèí ëþöåðíè. Òîìó äîñë³äæåííÿ 
ö³º¿ îçíàêè º âàæëèâèì åòàïîì ó ñåëåêö³é-
íèõ ïðîãðàìàõ [1].

Çã³äíî ç ÷èñëåííèìè ïðîãíîçàìè ãëîáàëü-
íà çì³íà êë³ìàòó ïðèçâåäå äî ï³äâèùåííÿ 
òåìïåðàòóðè, çì³íè ãåîãðàô³÷íî¿ ñòðóêòóðè 
îïàä³â ³ â ìàéáóòíüîìó äî çá³ëüøåííÿ ÷àñòî-
òè åêñòðåìàëüíèõ êë³ìàòè÷íèõ ÿâèù [2]. 
Ïàãóáí³ íàñë³äêè àá³îòè÷íîãî ñòðåñó º ñåð-
éîçíèì îáìåæåííÿì äëÿ âèðîùóâàííÿ ö³º¿ 
êóëüòóðè [3, 4]. Õî÷à ëþöåðíà ââàæàºòüñÿ 
êóëüòóðîþ ç âèñîêîþ ïîñóõîñò³éê³ñòþ òà ¿¿ 
ìîæíà âèðîùóâàòè â øèðîêîìó ä³àïàçîí³ 
êë³ìàòè÷íèõ óìîâ [5, 6], ïðîòå ÿê ³ áóäü-ÿêà 
³íøà êóëüòóðà âîíà íåãàòèâíî ðåàãóº íà ïî-
ñóõó, òîìó öå íåîáõ³äíî âðàõîâóâàòè ïðè 
ñòâîðåíí³ ïîñóõîñò³éêèõ ñîðò³â ç îäíî÷àñ-
íèì ï³äâèùåííÿì óðîæàéíîñò³. 

Äîá³ð ïðèðîäíî ñò³éêèõ, êðàùå ïðèñòîñî-
âàíèõ äî ñòðåñîâèõ óìîâ ãåíîòèï³â ñåðåä ð³ç-
íèõ ñîðò³â, º áàãàòîíàä³éíîþ ïåðñïåêòèâîþ, 
³ íàéá³ëüø äåøåâøèì ³ åôåêòèâí³øèì ìåòî-
äîì ñåëåêö³¿ ðîñëèí. Â³äêðèòòÿ ãåíåòè÷íèõ, 
ô³ç³îëîã³÷íèõ ³ ìîëåêóëÿðíèõ îñíîâ ìåõàí³ç-
ì³â ñòðåñîñò³éêîñò³ – íåçàì³ííèé ³íñòðóìåíò 
äëÿ ñòâîðåííÿ ñîðò³â, ñò³éêèõ äî ïîñóõè [7, 8]. 
Òåïåð ó äîâãîñòðîêîâ³ ñåëåêö³éí³ ïðîãðàìè 
âêëþ÷àþòü ïèòàííÿ ï³äâèùåííÿ ëþöåðíè 
äî ñòðåñó òà ï³äâèùåííÿ âðîæàéíîñò³ â óìî-
âàõ ïåð³îäè÷íî¿ ïîñóõè [9].

Ïðîòå, âàðòî çàçíà÷èòè, ùî ïðî ïîñóõîñò³é-
ê³ñòü ëþöåðíè ó â÷åíèõ íåìàº ºäèíî¿ äóìêè. 
Îäí³ äîñë³äíèêè ââàæàþòü ¿¿ ìåçîô³òîì [10], 
³íø³ â³äíîñÿòü äî ïîñóõîñò³éêèõ êóëüòóð [11], 
òðåò³ â³äâîäÿòü ¿é ïðîì³æíó ðîëü – êñåðîìåçî-
ô³ò³â [12]. ßê â³äì³÷àþòü Ë. Âåðáèöüêà [13] 
òà Î. ²âàíîâ [14], ïî â³äíîøåííþ äî âîëîãè â 
ëþöåðíè ïîºäíóºòüñÿ âèñîêà ïîñóõîñò³éê³ñòü 
³ç âèíÿòêîâîþ ÷óòëèâ³ñòþ äî çâîëîæåííÿ. 
Ï³ä ÷àñ ñèëüíî¿ é òðèâàëî¿ ïîñóõè, çà ÿêî¿ 
ãèíóòü äåÿê³ êóëüòóðè, ðîñëèíè ëþöåðíè 
ïðèïèíÿþòü ð³ñò ³ ñêèäàþòü ëèñòÿ, àëå íå 
ãèíóòü, à ï³ñëÿ äîù³â çíîâó ïî÷èíàþòü ð³ñò. 
Òàêèì ÷èíîì, ëþöåðíà íàäçâè÷àéíî ëàá³ëüíà 
äî âîäíîãî ðåæèìó: ç îäíîãî áîêó, âîíà ïî-
ñóõîñò³éêà, à ç äðóãîãî – âîëîãîëþáíà ³ çäàò-
íà ïåðåíîñèòè òðèâàëå çíåâîäíåííÿ. Íà äóì-
êó Î. ²âàíîâà ïîñóõîñò³éê³ñòü âèä³â ³ ñîðò³â 
ëþöåðíè çíà÷íîþ ì³ðîþ âèçíà÷àºòüñÿ ¿õ ïî-
õîäæåííÿì. Àëå â÷åí³, âèâ÷àþ÷è ð³çí³ ïîïó-
ëÿö³¿, îáìåæóâàëèñÿ ëèøå ðåçóëüòàòàìè ïî-
ëüîâèõ åêñïåðèìåíò³â ³ íå çàñòîñîâóâàëè ãëè-
áîêèõ ô³ç³îëîã³÷íèõ òà àíàòîìî-ìîðôîëîã³÷-
íèõ ìåòîä³â äîñë³äæåííÿ. Êð³ì òîãî, ãîâîðè-
òè ïðî ñïðàâæíþ ïîñóõîñò³éê³ñòü ëþöåðíè 
ñë³ä ëèøå â³äíîñíî, ò³ëüêè ïðè ïîð³âíÿíí³ 
äîñë³äíîãî çðàçêà ç ðîñëèíàìè ³íøèõ ñîðò³â, 

âèä³â, ïîïóëÿö³é. ² ÿê ââàæàº àâòîð, ñèíüî-
êâ³òêîâ³ òà íåã³áðèäí³ ôîðìè ëþöåðíè íå ñë³ä 
â³äíîñèòè äî ãðóïè ïîñóõîñò³éêèõ [14].

Ó çâ’ÿçêó ç öèì, âàæëèâîãî çíà÷åííÿ íà-
áóâàþòü ìåòîäè ä³àãíîñòóâàííÿ ôóíêö³îíàëü-
íîãî ñòàíó ðîñëèí, ÿê³ íàéòî÷í³øå â³äîá ðà-
æàþòü ¿õíþ ñò³éê³ñòü. Òîìó äëÿ ïðèñêîðåííÿ 
ñåëåêö³éíîãî ïðîöåñó îñòàíí³ì ÷àñîì âñå ÷àñ-
ò³øå âäàþòüñÿ äî ïîá³÷íî¿ îö³íêè ïîñóõîñò³é-
êîñò³ çà äîïîìîãîþ ô³ç³îëîã³÷íèõ ìåòîä³â.

Íàé³íôîðìàòèâí³øèìè º ìåòîäè âèâ÷åííÿ 
âîäíîãî ðåæèìó ëèñòÿ: âèçíà÷åííÿ îáâîä-
íåííÿ òêàíèí, âîäíîãî äåô³öèòó òà âîäî óòðè-
ìóâàëüíî¿ çäàòíîñò³ ëèñòÿ. Çì³íè âîäíîãî 
ðåæèìó ìîæóòü ñïðè÷èíÿòè âàæëèâ³ çàõèñ-
íî-ïðèñòîñóâàëüí³ ðåàêö³¿ ðîñëèí äî óìîâ 
ñåðåäîâèùà. ßê ïðàâèëî, ó ñòðåñîâèõ óìîâàõ 
³ñòîòíî çíèæóºòüñÿ îáâîäíåííÿ òêàíèí ðîñ-
ëèí òà â³äáóâàºòüñÿ ïåðåðîçïîä³ë âîäè â êë³-
òèí³. Ïðè öüîìó çðîñòàº ê³ëüê³ñòü âîäè, ùî 
âàæêî âèëó÷àºòüñÿ, ³ ð³çêî çíèæóºòüñÿ ê³ëü-
ê³ñòü ñëàáêîçâ’ÿçàíî¿ âîäè. Ó ðåçóëüòàò³ çíè-
æóºòüñÿ ðóõëèâ³ñòü âîäè é àêòèâí³ñòü ìåòà-
áîë³÷íèõ ïðîöåñ³â, àëå çðîñòàº âîäîóòðèìó-
âàëüíà çäàòí³ñòü òêàíèí òà ñò³éê³ñòü ðîñëèí 
äî åêñòðåìàëüíèõ óìîâ [15, 16]. Òîìó ñò³é-
ê³ñòü äî ïîñóõè çàëåæèòü â³ä íåîäíàêîâî¿ 
çäàòíîñò³ êë³òèí ÷èíèòè îï³ð ïîñòóïëåííÿ 
âîäè, çâ³äñè é â³äì³ííîñò³ â ñò³éêîñò³ ðîñëèí 
äî â’ÿíåííÿ ëèñòÿ. Îòæå, ä³àãíîñòóâàòè ïî-
ñóõîñò³éê³ñòü ðîñëèí ìîæëèâî çà âòðàòîþ 
âîäè çð³çàíèì ëèñòÿì ³ ã³ëî÷êàìè. Âòðàòà 
âîäè ëèñòÿì â³äîáðàæàº âîäíèé ñòàòóñ ðîñ-
ëèí ³ âîíà º êëþ÷åì äî âèæèâàííÿ ðîñëèí â 
óìîâàõ ñòðåñó ïîñóõè [14, 17, 18]. Òàêèì ÷è-
íîì, âîäîóòðèìóâàëüíà çäàòí³ñòü õàðàêòå-
ðèçóº âëàñòèâ³ñòü ðîñëèí íàêîïè÷óâàòè é 
óòðèìóâàòè âîëîãó â ðîñëèí³ ïðîòÿãîì 
á³ëüø-ìåíø òðèâàëîãî ÷àñó. ×èì ïîâ³ëüí³øå 
ðîñëèíà âòðà÷àº âîäó, òèì âèùà ¿¿ âîäîóòðè-
ìóâàëüíà çäàòí³ñòü ³, îòæå, âîíà ìîæå äîâøå 
âèòðèìóâàòè çíåâîäíåííÿ, ùî º ïîêàçíèêîì 
àäàïòèâíîñò³ ðîñëèí [19–21].

Âàæëèâèì ïîêàçíèêîì ïîñóõîñò³éêîñò³ º 
âîäíèé äåô³öèò, ÿêèé âèçíà÷àº âîäíèé ñòà-
òóñ ðîñëèíè. Ï³ä íèì ðîçóì³þòü â³äíîøåííÿ 
ê³ëüêîñò³ â³äñóòíüî¿ âîäè, ùî ïîòð³áíà äëÿ 
ïîâíîãî íàñè÷åííÿ êë³òèí, äî çàãàëüíîãî ¿¿ 
âì³ñòó ïðè ïîâíîìó íàñè÷åíí³ òêàíèí, ùî 
âèðàæàºòüñÿ ó â³äñîòêàõ. Âîäíèé äåô³öèò 
âèíèêàº â ðîñëèí³ ï³ä ÷àñ ñïåêîòíîãî äíÿ ³ 
çà í³÷ â³äíîâëþºòüñÿ ïîâí³ñòþ àáî ÷àñòêîâî, 
òîáòî çàëèøêîâèé âîäíèé äåô³öèò ñâ³ä÷èòü 
ïðî ïîðóøåííÿ áàëàíñó ì³æ íàäõîäæåííÿì 
³ âèòðàòîþ âîäè. Âîäíèé äåô³öèò äîáðå êîðå-
ëþº ç âîëîãîçàáåçïå÷åííÿì ðîñëèí ³ âèêî-
ðèñòîâóºòüñÿ äëÿ õàðàêòåðèñòèêè âîäíîãî 
ðåæèìó ÿê êðèòåð³é îö³íêè ð³âíÿ ïîñóõî-
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ñò³éêîñò³. Öåé ïîêàçíèê ó ðîñëèíàõ ïðèçâî-
äèòü, íàñàìïåðåä, äî çíèæåííÿ âì³ñòó â³ëü-
íî¿ âîäè, îäíî÷àñíîãî çðîñòàííÿ êîíöåíòðà-
ö³¿ êë³òèííîãî ñîêó, âíàñë³äîê ÷îãî â³äáóâà-
þòüñÿ ãëèáîê³ çì³íè â öèòîïëàçì³, çá³ëüøó-
ºòüñÿ ¿¿ â’ÿçê³ñòü, çðîñòàº ïðîíèêí³ñòü ìåìá-
ðàí, à êë³òèíè âòðà÷àþòü çäàòí³ñòü äî âáèðàí-
íÿ ïîæèâíèõ ðå÷îâèí [21].

Âèõîäÿ÷è ç àíàë³çó ìàòåð³àë³â äîñë³äæåíü 
â³ò÷èçíÿíèõ ³ çàðóá³æíèõ íàóêîâö³â, ìè ââà-
æàºìî çà íåîáõ³äíå ïðîâåñòè âèâ÷åííÿ âïëè-
âó âîäíîãî ñòðåñó íà õ³ä ô³ç³îëîã³÷íèõ ïðîöå-
ñ³â ó ð³çí³ ïåð³îäè ðîñòó é ðîçâèòêó ðîñëèí 
ëþöåðíè. 

Ìåòà äîñë³äæåíü – îö³íèòè ñåëåêö³éíèé 
ìàòåð³àë ëþöåðíè çà ïîêàçíèêàìè âîäíîãî îá-
ì³íó â ð³çíèõ óìîâàõ çâîëîæåííÿ, óñòàíîâèòè 
çàêîíîì³ðíîñò³ ¿õíüîãî âèÿâó, âçàºìîçâ’ÿçîê 
ì³æ íèìè òà ïîñóõîñò³éê³ñòþ. Âèä³ëèòè êðà-
ù³ äëÿ âêëþ÷åííÿ â ñåëåêö³éíèé ïðîöåñ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè â ²íñòèòóò³ çðîøó-

âàíîãî çåìëåðîáñòâà ÍÀÀÍ ïðîòÿãîì 2017–
2020 pp. ó ïîëüîâèõ óìîâàõ. Îá’ºêòîì âèâ÷åí-
íÿ áóëè ñîðòè ‘Óí³òðî’, ‘Åëåã³ÿ’ òà ïîïóëÿö³¿ 
Ïðèìîðêà, LRH, AN.d-15, Ram. d, M.g.C., 
A.r.d, M.g./M.agr. çà êîðìîâîãî âèêîðèñòàííÿ 
íà äâîõ ôîíàõ çâîëîæåííÿ: çà êðàïëèííîãî 
çðîøåííÿ òà ïðèðîäíîãî çâîëîæåííÿ.

Äëÿ âèçíà÷åííÿ îáâîäíåííÿ òêàíèí, âîäî-
óòðèìóâàëüíî¿ çäàòíîñò³ é âîäíîãî äåô³öèòó 
ó ôàç³ áóòîí³çàö³¿ ç ðîñëèí ëþöåðíè â ñåðåä-
íüîìó ÿðóñ³ â³äáèðàëè ïî 30 ëèñòê³â ó ðàí-
êîâ³ ãîäèíè, ó ïåð³îä ç 8 äî 10 ãîäèíè äëÿ 
êîæíîãî ïîêàçíèêà ó äâîðàçîâ³é ïîâòîðíîñò³. 
Çð³çàíå ëèñòÿ áóëî ïîêëàäåíå â ïîë³åòèëåíî-
â³ ïàêåòè, à ïîò³ì ïåðåíåñåíå â ëàáîðàòîð³þ. 
Â³äá³ð ïðîá ïðîâîäèëè â ïåð³îä íàéá³ëüøî¿ 
íàïðóæåíîñò³ ñòðåñîâèõ ôàêòîð³â (ñïåêîòíà 
é ïîñóøëèâà ïîãîäà) – öå ëèïåíü, ñåðïåíü ³ 
âåðåñåíü (2-é óê³ñ ïåðøîãî ðîêó æèòòÿ ëþ-
öåðíè, 3-é òà 4-é óêîñè äðóãîãî ðîêó).

Çàãàëüíå îáâîäíåííÿ ðîñëèí óñòàíîâëþâà-
ëè çà âì³ñòîì âîäè, âèðàæåíèì ó â³äñîòêàõ 
äî ñèðî¿ ìàñè [22]. Âîäíèé äåô³öèò ëèñòÿ âè-
çíà÷àëè çà ìåòîäèêîþ J. Čatský [23] ó ìîäè-
ô³êàö³¿ [24]. Ëèñòêè ëþöåðíè (30 øò.) ï³ñëÿ 
çâàæóâàííÿ êëàëè â êîëáè ç âîäîþ äëÿ íà-
ñè÷åííÿ. Êîëáè ñòàâèëè â ïîñóäèíó ç âîäîþ 
³ íàêðèâàëè òàêîþ æ ïîñóäèíîþ äëÿ ñòâî-
ðåííÿ âîëîãî¿ êàìåðè. Ï³ñëÿ 24-ãîäèííîãî 
íàñè÷åííÿ ëèñòÿ ïðîñóøóâàëè ô³ëüòðóâàëü-
íèì ïàïåðîì ³ çâàæóâàëè. Âîäíèé äåô³öèò ó 
ëèñò³ (â³äíîøåííÿ ê³ëüêîñò³ âîäè, ùî íàä³é-
øëà, äî çàãàëüíîãî âì³ñòó âîäè â ñòàí³ ïîâ-
íîãî íàñè÷åííÿ, âèðàæåíå ó â³äñîòêàõ) îá-
÷èñëþâàëè çà ôîðìóëîþ:

                 Ì
2
 – M

1
ÂÄ = 100 × _______ ,  (1)
                 Ì

2
 – M

3
äå ÂÄ – âîäíèé äåô³öèò, %; M

1
 – ìàñà 

ëèñòê³â äî 24-ãîäèííîãî íàñè÷åííÿ, ã; Ì
2
 – 

ìàñà ëèñòÿ ï³ñëÿ 24-ãîäèííîãî íàñè÷åííÿ, ã; 
Ì

3
 – ñóõà ìàñà ëèñòê³â, ã.
Âîäîóòðèìóâàëüíó çäàòí³ñòü ëèñòÿ ðîçðàõî-

âóâàëè çà [25]. Ëèñòêè (30 øò.) çâàæóâàëè, ïî-
ò³ì êëàëè íà ðåø³òêàõ ó òåðìîñòàò ç ïîñò³é-
íîþ òåìïåðàòóðîþ (25 °Ñ) ³ âîëîã³ñòþ ïîâ³òðÿ. 
×åðåç 2 ³ 8 ãîäèí ïðîâîäèëè ïîâòîðí³ çâàæó-
âàííÿ äëÿ âèçíà÷åííÿ âòðàòè âîäè. Âòðàòà 
âîäè çà ÷àñ â’ÿíåííÿ ïîâ’ÿçàíà ç âîäîóòðèìó-
âàëüíîþ çäàòí³ñòþ, òîáòî ç³ çäàòí³ñòþ òêàíèí 
ëèñòÿ óòðèìóâàòè ïåâíó ê³ëüê³ñòü âîäè.

Âîäîóòðèìóâàëüíó çäàòí³ñòü âèçíà÷àëè çà 
ôîðìóëîþ:

                Ì
2

Â
Ç
 = 100 × ___ , (2)

                Ì
1

äå Â
Ç
 – âîäîóòðèìóâàëüíà çäàòí³ñòü, àáî 

âòðàòà âîäè, %; Ì
1
 – ìàñà ëèñòÿ äî â’ÿíåííÿ, ã;

Ì
2
 – ìàñà ëèñòÿ ï³ñëÿ ïåâíîãî ïðîì³æêó 

÷àñó, ã.
Ï³ñëÿ öüîãî ðîçðàõîâóâàëè ñåðåäíþ âòðà-

òó âîäè çà 1 ãîäèíó â’ÿíåííÿ. 
Ïîñóõîñò³éê³ñòü âèçíà÷àëè ÿê â³äíîøåííÿ 

ïðîäóêòèâíîñò³ çà óìîâ äåô³öèòó âîëîãè äî 
â³äïîâ³äíèõ ïîêàçíèê³â ïðè çðîøåíí³, âèðà-
æåíèé ó â³äñîòêàõ [26].

Ñòàòèñòè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ 
äàíèõ ïðîâîäèëè ìåòîäîì äèñïåðñ³éíîãî 
àíàë³çó çà Â. Î. Óøêàðåíêîì òà ³í. [27].

Ðåçóëüòàòè äîñë³äæåíü
Îáâîäíåííÿ ðîñëèí º ïîêàçíèêîì çàáåçïå-

÷åíîñò³ ¿õ âîäîþ, íåîáõ³äíîþ äëÿ ïðîò³êàííÿ 
á³îõ³ì³÷íèõ ðåàêö³é (òîáòî äëÿ æèòòºä³ÿëü-
íîñò³) ³ º îäíèì ç âàæëèâèõ ïîêàçíèê³â âîä-
íîãî ðåæèìó ðîñëèí. Çà âì³ñòîì âîäè â ëèñ-
ò³ ìîæíà ñóäèòè ïðî â³äíîøåííÿ ðîñëèí äî 
äåô³öèòó âîëîãè. Ñîðòè, ùî çíàõîäÿòüñÿ â 
³äåíòè÷íèõ óìîâàõ ïîñóõè ³ çáåð³ãàþòü 
á³ëüø âèñîêå îáâîäíåííÿ òêàíèí, ìàþòü 
êðàù³ óìîâè äëÿ ïðîõîäæåííÿ âñ³õ ô³ç³îëî-
ã³÷íèõ ïðîöåñ³â ó ðîñëèíàõ [28].

Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî âå-
ëè÷èíà îáâîäíåííÿ ëèñòÿ ðîñëèí, ÿê³ âèðî-
ùóâàëèñü ïðè çðîøåíí³, ó äîñë³äæóâàíèõ 
ïîïóëÿö³é ëþöåðíè âèùà ³ êîëèâàºòüñÿ â 
ìåæàõ â³ä 80,73 äî 82,90% (2-é óê³ñ); 75,27–
83,02 (3-é óê³ñ) ³ 77,57–79,69% – ó ÷åòâåðòî-
ìó óêîñ³. Â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ 
âèÿâëåíî çíà÷íå çíèæåííÿ îáâîäíåííÿ ëèñ-
òÿ, à ñàìå âåëè÷èíà îáâîäíåííÿ ñòàíîâèëà 
68,28–70,11%; 69,89–74,01 ³ 71,16–72,63% 
â³äïîâ³äíî (òàáë. 1).
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Àíàë³ç îòðèìàíèõ äàíèõ ïîêàçóº, ùî äî-
ñòîâ³ðíî ïåðåâèùóþòü ñåðåäíüîïîïóëÿö³éíó 
äâ³-òðè ïîïóëÿö³¿ â êîæíîìó óêîñ³, íåçàëåæ-
íî â³ä óìîâ âèðîùóâàííÿ. Íàïðèêëàä, ïî-
ïóëÿö³ÿ AN.d-15 õàðàêòåðèçóºòüñÿ âèñîêè-
ìè ïîêàçíèêàìè îáâîäíåííÿ – 82,53–82,91% 
ïðè çðîøåíí³ òà 70,11% â óìîâàõ ñòðåñó (2-é 
óê³ñ, ïåðøèé ð³ê æèòòÿ ³ 3-é óê³ñ – äðóãèé 
ð³ê). Ñîðò ‘Åëåã³ÿ’ çáåð³ãàâ âèñîêå çíà÷åííÿ 
îáâîäíåííÿ ëèñòê³â (72,25–72,30% – 3-é ³ 
4-é óêîñè) íàâ³òü ó ñòðåñîâèõ óìîâàõ (áåç 
çðîøåííÿ).

Ñåðåäíüîïîïóëÿö³éíå çíà÷åííÿ îáâîäíåí-
íÿ ëèñòÿ, òîáòî ïîêàçíèê âì³ñòó âîäè, º âè-
ñîêèì ïðè çðîøåíí³ (81,88; 79,63; 78,42%) ³ 
íèçüêèì (69,20; 70,81; 71,84%) â óìîâàõ ïðè-
ðîäíîãî çâîëîæåííÿ. Âèñîê³ ïîêàçíèêè îá-
âîäíåííÿ òêàíèí ðîñëèí ïðè çðîøåíí³ ìîæ-
íà ïîÿñíèòè ìåíø æîðñòêèìè óìîâàìè, çà 
ÿêèõ â³äáóâàâñÿ ðîçâèòîê ðîñëèí. Êîåô³ö³-

ºíòè âàð³àö³¿ îáâîäíåííÿ ëèñòÿ çà ïîïóëÿö³-
ÿìè â óñ³ òåðì³íè ïðîâåäåííÿ ñïîñòåðåæåíü 
áóëè íåçíà÷íèìè é ñòàíîâèëè 0,75–3,43%.

Ç îáâîäíåííÿì ëèñòê³â ò³ñíî ïîâ’ÿçàíèé 
âîäíèé äåô³öèò, àëå âîíè çíàõîäÿòüñÿ â îáåð-
íåí³é çàëåæíîñò³ îäèí ç îäíèì (r = -0,986 
ïðè çðîøåíí³ ³ r = -0,863 â óìîâàõ ïðèðîä-
íîãî çâîëîæåííÿ).

Âîäíèé äåô³öèò – öå ïîêàçíèê, ùî âèçíà-
÷àºòüñÿ ê³ëüê³ñòþ âîäè, ÿêî¿ áðàêóº äî ïîâ-
íîãî íàñè÷åííÿ òêàíèí ëèñòÿ [29]. Îòðèìà-
í³ åêñïåðèìåíòàëüí³ äàí³ ïîêàçóþòü, ùî çà 
ñåðåäíüîïîïóëÿö³éíîþ âîäíîãî äåô³öèòó 
ìîæíà ñóäèòè ïðî çàêîíîì³ðíîñò³ éîãî ïðî-
ÿâó â ð³çíèõ óìîâàõ âèðîùóâàííÿ ëþöåðíè. 
Òàê, âîäíèé äåô³öèò ó ïîïóëÿö³é áóâ ìàê-
ñèìàëüíèì (50,28–29,96–33,0%) ó ñòðåñîâ³é 
ñèòóàö³¿ (áåç ïîëèâó) ³ çíèæóâàâñÿ ó ðîñ-
ëèí ïðè çðîøåíí³ äî 12,64–17,37–22,04% 
(òàáë. 2).

Òàáëèöÿ 1
Îáâîäíåííÿ ëèñòê³â ó ïîïóëÿö³é ëþöåðíè çà ðîêàìè æèòòÿ òðàâîñòîþ 

çà ð³çíîãî âîëîãîçàáåçïå÷åííÿ (ñåðåäíº çà 2017–2020 ðð.)

¹ ä³ë. Íàçâà ñîðòó / 
ïîïóëÿö³¿

Ðîêè æèòòÿ / óêîñè
ïåðøèé / äðóãèé óê³ñ äðóãèé / òðåò³é óê³ñ äðóãèé / ÷åòâåðòèé óê³ñ

çðîøåííÿ áåç çðîøåííÿ çðîøåííÿ áåç çðîøåííÿ çðîøåííÿ áåç çðîøåííÿ
12/1 ‘Óí³òðî’ 81,55 69,42 79,21 70,00 77,35 71,96
13/2 ‘Åëåã³ÿ’ 81,95 69,28 78,37 72,25 79,54 72,30
14/3 ‘Ïðèìîðêà’ 81,74 69,74 81,46 69,89 79,48 72,35
17/6 LRH 82,21 68,28 75,27 70,05 79,69 71,39
20/9 AN.d-15 82,53 70,11 82,91 70,69 78,26 71,23

24/13 Ram. d 81,41 68,48 80,57 70,21 77,91 71,49
29/18 M.g.C. 80,73 68,31 79,78 70,06 77,70 72,63
30/19 A.r.d. 82,90 69,49 76,12 70,17 77,57 72,04
31/20 M.g./M.agr. 81,86 69,65 83,02 74,01 78,30 71,16

Ñåðåäíüîïîïóëÿö³éíà 81,88 69,20 79,63 70,81 78,42 71,84
Í²Ð

0,05
0,49 0,51 2,08 1,07 0,70 0,41

V, % 0,78 0,97 3,43 1,98 1,16 0,75
S

x
0,21 0,22 0,91 0,47 0,30 0,18

Òàáëèöÿ 2
Âîäíèé äåô³öèò ó ëèñòêàõ ïîïóëÿö³é ëþöåðíè çà ð³çíîãî çâîëîæåííÿ 

(ñåðåäíº çà 2017–2020 ðð.)

¹ ä³ë. Íàçâà ñîðòó / 
ïîïóëÿö³¿

Ðîêè æèòòÿ / óêîñè
ïåðøèé / äðóãèé óê³ñ äðóãèé / òðåò³é óê³ñ äðóãèé / ÷åòâåðòèé óê³ñ

çðîøåííÿ áåç çðîøåííÿ çðîøåííÿ áåç çðîøåííÿ çðîøåííÿ áåç çðîøåííÿ
12/1 ‘Óí³òðî’ 14,44 58,24 17,81 36,85 19,76 37,12
13/2 ‘Åëåã³ÿ’ 14,20 40,85 18,49 38,44 22,25 42,25
14/3 ‘Ïðèìîðêà’ 11,23 49,41 20,64 25,49 23,79 26,14
17/6 LRH 11,86 47,19 15,37 31,23 22,82 30,73
20/9 AN.d-15 10,82 52,24 17,59 25,12 24,14 33,43

24/13 Ram. d 16,12 50,40 15,33 31,11 22,37 35,32
29/18 M.g.C. 10,57 51,09 18,83 25,15 20,97 29,41
30/19 A.r.d. 13,44 53,62 17,78 31,06 22,19 36,09
31/20 M.g./M.agr. 11,06 49,53 14,51 25,21 20,04 26,52

Ñåðåäíüîïîïóëÿö³éíà 12,64 50,28 17,37 29,96 22,04 33,00
Í²Ð

0,05
1,50 5,57 1,50 3,94 1,16 4,04

V, % 15,60 14,21 11,30 17,21 6,92 16,06
S

x
0,66 2,43 0,65 1,72 0,51 1,77
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Â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ â³äáóâà-
ºòüñÿ çá³ëüøåííÿ âîäíîãî äåô³öèòó ç øèðî-
êèìè êîëèâàííÿìè ïî ñîðòàõ. Íàïðèêëàä, 
çíà÷íèé âîäíèé äåô³öèò âèÿâëåíî â ëèñòêàõ 
ëþöåðíè ñîðòó ‘Óí³òðî’ ç ì³íëèâ³ñòþ: 58,24% 
(2-é óê³ñ); 36,85 (3-é óê³ñ) ³ 37,12% – ó ÷åò-
âåðòîìó óêîñ³. Ï³ä âïëèâîì ïîñóõè âîäíèé 
ïîòåíö³àë çðîñòàâ ³ â ñîðòó ‘Åëåã³ÿ’ – 38,44 
³ 42,25%. Íàéíèæ÷èìè ïîêàçíèêàìè âîäíîãî 
äåô³öèòó (25,21–25,49 ³ 26,52–26,14%) õàðàê-
òåðèçóâàëèñÿ ïîïóëÿö³¿ M.g./M.agr. ³ Ïðè-
ìîðêà â òðåòüîìó é ÷åòâåðòîìó óêîñàõ äðó-
ãîãî ðîêó æèòòÿ òðàâîñòîþ ïîð³âíÿíî ³ç ñå-
ðåäíüîïîïóëÿö³éíîþ.

Âîäíèé äåô³öèò, ÿê ïðàâèëî, ïîâ’ÿçàíèé ç 
âîäîóòðèìóâàëüíîþ çäàòí³ñòþ ëèñòÿ: ÷èì â³í 
á³ëüøèé, òèì íèæ÷à âîäîóòðèìóâàëüíà çäàò-
í³ñòü. Âîíà º îñíîâíèì ïîêàçíèêîì ïîñóõîñò³é-

êîñò³ é âîäíîãî ðåæèìó òà ôóíêö³îíàëüíîãî 
ñòàíó ðîñëèí: ÷èì âèùà âîäîóòðèìóâàëüíà 
çäàòí³ñòü, òèì êðàùå ðîñëèíà ïðîòèñòî¿òü 
çíåâîäíåííþ òà â ñòðåñîâèõ óìîâàõ äîçâîëÿº 
â³äíîñíî ñëàáêî çíèæóâàòè îáâîäíåííÿ òêà-
íèí. Çäàòí³ñòü óòðèìóâàòè é åêîíîìíî âèòðà-
÷àòè âîäó â óìîâàõ ïîñóõè – çàõèñíî-ïðèñòî-
ñóâàëüíà ðåàêö³ÿ ñò³éêèõ ðîñëèí. ßê ïðàâè-
ëî, âîíè àäàïòèâí³ø³ äî ïîñóõè òà âòðà÷àþòü 
ìåíøå âîäè ïðè â’ÿíåíí³ [21].

Âèçíà÷åííÿ âîäîóòðèìóâàëüíî¿ çäàòíîñò³ 
ïîïóëÿö³é ëþöåðíè â íàøèõ äîñë³äæåííÿõ 
ïîêàçàëî íåçíà÷íå ¿¿ êîëèâàííÿ – â³ä 82,7 äî 
85,9% ÷åðåç 2 ãîäèíè â’ÿíåííÿ ëèñòÿ, ³ ñóòòº-
âå çìåíøåííÿ âîäîóòðèìóâàëüíî¿ çäàòíîñò³ 
÷åðåç 8 ãîäèí, ç êîëèâàííÿìè â³ä 61,6 äî 
69,7% ïðè ñåðåäíüîïîïóëÿö³éí³é 84,0 ³ 67,3% 
â³äïîâ³äíî (òàáë. 3).

Òàáëèöÿ 3
Õàðàêòåðèñòèêà ëèñòê³â ëþöåðíè çà âîäîóòðèìóâàëüíîþ çäàòí³ñòþ (ÂÇ) ïðè çðîøåíí³ 

(3-é óê³ñ, äðóãèé ð³ê æèòòÿ, ñåðåäíº çà 2018–2020 ðð.)

¹ ä³ë. Íàçâà ñîðòó / 
ïîïóëÿö³¿

Ìàñà ëèñòê³â 
äî â’ÿíåííÿ, ã

Ê³ëüê³ñòü âîäè, óòðà÷åíî¿ ïðè â’ÿíåíí³, %, ÷åðåç Â
Ç
, %, ÷åðåç

2 ãîäèíè 8 ãîäèí 1 ãîäèíó 2 ãîäèíè 8 ãîäèí
12 ‘Óí³òðî’ 4,36 16,1 30,3 3,78 83,5 69,7
13 ‘Åëåã³ÿ’ 4,21 15,9 33,0 4,12 83,8 67,0
14 Ïðèìîðêà 4,28 17,1 34,6 4,31 82,9 65,4
17 LRH 4,17 17,3 34,1 4,26 82,7 65,9
20 AN.d-15 3,83 14,4 33,7 4,20 85,6 66,3
24 Ram. d 4,47 15,7 31,5 3,94 84,3 68,4
29 M.g.C. 4,21 15,9 34,0 4,24 84,3 61,6
30 A.r.d. 4,73 16,6 33,0 4,13 82,5 62,7
31 M.g./M.agr. 4,53 13,9 31,6 3,93 85,9 68,4

Ñåðåäíüîïîïóëÿö³éíà 4,31 15,88 32,87 4,10 84,0 67,3
Í²Ð

0,05
0,20 0,86 1,10 0,14 0,93 2,03

V, % 5,90 7,12 4,38 4,37 1,44 4,02
S

x
0,08 0,38 0,48 0,06 0,40 0,88

Ñò³éê³ñòü ëèñòÿ äî ïîñóõè âèçíà÷àºòüñÿ 
çäàòí³ñòþ âòðèìóâàòè âîäó. Íàø³ ñïîñòåðå-
æåííÿ çà çì³íîþ âì³ñòó âîäè â ëèñò³ ó á³ëü-
øîñò³ ðîñëèí ïîêàçàëè, ùî ï³ñëÿ 2 ãîäèíè 
â’ÿíåííÿ âòðà÷àºòüñÿ â³ä 13,9 äî 17,3% âîäè, 
çà 8 ãîäèí – 30,3–34,6%, à çà 1 ãîäèíó – 
3,78 – 4,31%, òîáòî øâèäê³ñòü âòðàòè âîëîãè 
ëèñòÿì â ïîïóëÿö³é ëþöåðíè áóëà ð³çíîþ. 
Ìàêñèìàëüíà ê³ëüê³ñòü ¿¿ âòðà÷àëàñÿ çà ïåð-
ø³ 2 ãîäèíè, ïîò³ì ³íòåíñèâí³ñòü âòðàòè 
çìåíøóâàëàñÿ. Øâèäêà òà âåëèêà âòðàòà âî-
ëîãè ïðèçâîäèòü äî íèçüêèõ ïîêàçíèê³â âîäî-
óòðèìóâàëüíî¿ çäàòíîñò³. Ñåðåä äîñë³äæóâà-
íèõ ïîïóëÿö³é ëþöåðíè äîáðèìè ïîêàçíèêà-
ìè âîäîóòðèìóâàëüíî¿ çäàòíîñò³ ëèñòÿ ëþ-
öåðíè (85,9 ³ 68,4%) âèä³ëÿºòüñÿ ïîïóëÿö³ÿ 
M.g./M.agr., ÿêà õàðàêòåðèçóºòüñÿ ì³í³ìàëü-
íèìè âòðàòàìè (13,9% – çà 2 ãîäèíè; 31,6 – 
çà 8 ãîäèí; 3,93% – çà 1 ãîäèíó) ïîð³âíÿíî 
ç ³íøèìè ïîïóëÿö³ÿìè. Ñîðò ‘Óí³òðî’ ìîæíà 
â³äíåñòè äî ñîðòó ç âèñîêîþ âîäîóòðèìó-

âàëüíîþ çäàòí³ñòþ (83,5 ³ 69,7%), ïîïðè òå, 
ùî çà ïåðø³ 2 ãîäèíè â³í âòðà÷àº áàãàòî âî-
ëîãè (16,1%).

ßê çàçíà÷àº Î. ²âàíîâ [14], ïîñóõà ï³äâè-
ùóº âîäîóòðèìóâàëüíó çäàòí³ñòü ðîñëèí, 
îñê³ëüêè ðîñëèíè ëþöåðíè âòðà÷àþòü ìåí-
øå âîäè, í³æ ó çðîøóâàíèõ óìîâàõ.

Îòðèìàí³ ðåçóëüòàòè ïîêàçàëè, ùî â ñòðå-
ñîâèõ óìîâàõ ïîïóëÿö³¿ ïðîäåìîíñòðóâàëè 
âèùó çäàòí³ñòü óòðèìóâàòè âîëîãó, âîäîóò ðè-
ìóâàëüíà çäàòí³ñòü âîäè ó íèõ êîëèâàëàñÿ 
â³ä 82,3 äî 91,5% ³ â³ä 77,0 äî 91,5 ÷åðåç 2 ³ 
8 ãîäèí â’ÿíåííÿ â³äïîâ³äíî (òàáë. 4).

Ó â³äïîâ³äü íà ñòðåñ ïîñóõè â ïîïóëÿö³é 
ëþöåðíè çìåíøóâàëàñÿ âòðàòà âîäè, àëå é 
çíèæóâàëàñÿ øâèäê³ñòü âòðàòè. Òàê, ó ïåðø³ 
2 ãîäèíè ï³ñëÿ â’ÿíåííÿ âì³ñò âîäè çìåíøèâ-
ñÿ íà 8,5–11,7%, à ÷åðåç 8 ãîäèí â³í ñòàíîâèâ 
16,5–22,6% ïðè ñåðåäíüîïîïóëÿö³éí³é 10,7 ³ 
17,9%. Çà 1 ãîäèíó âòðàòà âîäè êîëèâàëàñÿ 
â³ä 1,78 äî 2,84%, ùî ìàéæå â 1,5–2,0 ðàçà 
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ìåíøå, í³æ ó ðîñëèí, ÿê³ âèðîùóâàëèñÿ â 
óìîâàõ çðîøåííÿ. Âèñîêîþ âîäîóòðèìóâàëü-
íîþ çäàòí³ñòþ (90,3–91,5 ³ 83,4–91,5%) õàðàê-
òåðèçóâàëèñÿ ïîïóëÿö³¿ LRH, M.g./M.agr., 
A.r.d. ³ M.agr.C. ïðè âòðàò³ âîäè 1,78–2,15%.

Îá÷èñëåí³ êîåô³ö³ºíòè êîðåëÿö³¿ ïîêàçàëè 
ñåðåäí³é òà ñèëüíèé îáåðíåíèé çâ’ÿçîê âòðàòè 
âîäè ç âîäîóòðèìóâàëüíîþ çäàòí³ñòþ ÷åðåç 2 
³ 8 ãîäèí: r = -0,652 òà r = -0,963 â³äïîâ³äíî.

Íà äóìêó Ã. ß. Êðèâîøåºâà òà ³í. [30], 
íàéîá’ºêòèâí³øó îö³íêó ñò³éêîñò³ ãåíîòèï³â 
ìîæëèâî îòðèìàòè ëèøå â ïîëüîâèõ óìîâàõ, 
ïðîòå, ïðè âñ³é ¿¿ îá’ºêòèâíîñò³ âîíà ïîòðå-
áóº áàãàòîð³÷íèõ ñïîñòåðåæåíü. Âèçíàíèì 

Òàáëèöÿ 4
Õàðàêòåðèñòèêà ëèñòê³â ëþöåðíè çà âîäîóòðèìóâàëüíîþ çäàòí³ñòþ (ÂÇ) áåç çðîøåííÿ 

(3-é óê³ñ, äðóãèé ð³ê æèòòÿ, ñåðåäíº çà 2018–2020 ðð.)

¹ ä³ë. Íàçâà ñîðòó / 
ïîïóëÿö³¿

Ìàñà ëèñòê³â 
äî â’ÿíåííÿ, ã

Ê³ëüê³ñòü âîäè, óòðà÷åíî¿ ïðè â’ÿíåíí³, %, ÷åðåç Â
Ç
, %, ÷åðåç

2 ãîäèíè 8 ãîäèí 1 ãîäèíó 2 ãîäèíè 8 ãîäèí
1 ‘Óí³òðî’ 2,89 10,7 17,3 2,17 89,3 82,7
2 ‘Åëåã³ÿ’ 2,99 10,7 20,0 2,51 82,3 79,9
3 Ïðèìîðêà 3,05 11,5 18,4 2,29 88,5 81,6
6 LRH 2,79 9,3 14,3 1,78 90,3 85,7
9 AN.d-15 2,96 15,2 22,6 2,84 84,8 77,0

13 Ram. d 3,28 11,6 17,7 2,25 88,4 82,0
18 M.g.C. 2,90 9,0 16,6 2,08 91,0 83,4
19 A.r.d. 2,84 8,5 16,5 2,06 91,5 83,5
20 M.g./M.agr. 2,72 9,6 17,3 2,15 90,4 91,5

Ñåðåäíüîïîïóëÿö³éíà 2,94 10,7 17,9 2,24 89,1 82,0
Í²Ð

0,05
0,13 1,54 1,79 0,23 2,29 2,29

V, % 5,60 18,90 18,15 13,39 3,50 4,80
S

x
0,05 0,67 0,78 0,10 1,15 1,34

åôåêòèâíèì ñïîñîáîì âèçíà÷åííÿ ïîñóõî-
ñò³éêîñò³ ââàæàºòüñÿ ìåòîä, çàñíîâàíèé íà 
îö³íþâàíí³ ñòóïåíÿ çíèæåííÿ âðîæàéíîñò³ 
çà ïîñóøëèâèõ óìîâ ïîð³âíÿíî ç³ çâîëîæå-
íèì ôîíîì – ³íäåêñ ïîñóõîñò³éêîñò³. Â³í õà-
ðàêòåðèçóº â³äíîøåííÿ ïðîäóêòèâíîñò³ ðîñ-
ëèí çà ñòðåñó äî ¿õ ïðîäóêòèâíîñò³ â ðàç³ 
â³äñóòíîñò³ ñòðåñîâîãî òèñêó.

Íàø³ äîñë³äæåííÿ îñíîâíèõ ïîêàçíèê³â 
âîäíîãî ðåæèìó òà îö³íêà ïîïóëÿö³é çà êîð-
ìîâîþ ïðîäóêòèâí³ñòþ íà ð³çíèõ ôîíàõ çâî-
ëîæåííÿ äàëè çìîãó âèä³ëèòè ïîñóõîñò³éê³ 
ïîïóëÿö³¿ ëþöåðíè ç êîëèâàííÿìè â³ä 41,6 
äî 58,2% çàëåæíî â³ä ãåíîòèïó (òàáë. 5).

Òàáëèöÿ 5
Ïîñóõîñò³éê³ñòü ïîïóëÿö³é ëþöåðíè 

(ñåðåäíº çà 2018–2020 ðð., äðóãèé ð³ê æèòòÿ òðàâîñòîþ, áåç çðîøåííÿ)

¹ ç/ï Íàçâà ñîðòó / 
ïîïóëÿö³¿

Óðîæàéí³ñòü 
çåëåíî¿ ìàñè, êã/ì2

Âîäîóòðèìóâàëüíà çäàòí³ñòü 
ëèñòê³â, % ÷åðåç Ïîñóõîñò³éê³ñòü, %

2 ãîäèíè 8 ãîäèí
1 ‘Óí³òðî’ 5,91 87,8 78,6 48,5
2 ‘Åëåã³ÿ’ 5,98 81,9 74,7 41,6
3 Ïðèìîðêà 5,52 84,8 75,4 46,0
4 LRH 7,23 87,2 80,7 57,1
5 AN.d-15 6,50 84,4 77,7 50,5
6 Ram. d 7,23 85,5 77,9 58,2
7 M.g.C. 6,85 87,3 80,3 57,2
8 A.r.d. 5,54 87,8 80,4 48,8
9 M.g./M.agr. 6,39 87,6 85,1 56,9

Ñåðåäíüîïîïóëÿö³éíà 6,35 86,0 79,0 51,6
Í²Ð

0,05
0,50 1,56 2,40 4,50

V, % 10,40 2,40 4,00 11,50
S

x
0,22 0,68 1,04 1,90

Ïðèì³òêà. Çà âîäîóòðèìóâàëüíîþ çäàòí³ñòþ íàâåäåí³ äàí³, îòðèìàí³ â óìîâàõ ïðèðîäíîãî 
çâîëîæåííÿ â ñåðåäíüîìó çà 3-é òà 4-é óêîñè.

Àíàë³ç òàáëèö³ ïîêàçóº, ùî âèñîêó ïîñó-
õîñò³éê³ñòü (56,9–58,2%) äåìîíñòðóþòü ïî-
ïóëÿö³¿ M.agr.C., M.g./M.agr., LRH ³ Ram. d. 
Õî÷à îñòàííÿ ïîïóëÿö³ÿ íå âèä³ëÿëàñÿ çà ïî-

êàçíèêàìè âîäíîãî ðåæèìó, àëå â³äçíà÷àëà-
ñÿ íàéâèùîþ ïîñóõîñò³éê³ñòþ (58,2%), à ãå-
íîòèï A.r.d. ñåðåä êðàùèõ çà âîäîóòðèìó-
âàëüíîþ çäàòí³ñòþ, àëå íå âèä³ëÿºòüñÿ çà 
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ïîñóõîñò³éê³ñòþ. Ìàáóòü, ÿê çàçíà÷àº Î. ²âà-
íîâ [16], äóæå âàæêî é íå çàâæäè ìîæëèâî 
âñòàíîâèòè çàêîíîì³ðíîñò³, ïîâ’ÿçàí³ ç âîäíèì 
ðåæèìîì, îñê³ëüêè ëþöåðíà – áàãàòîð³÷íà ðîñ-
ëèíà, êóù ¿¿ ñêëàäàºòüñÿ ç ÷èñëåííèõ ð³çíî-
ÿê³ñíèõ çà â³êîì ïàãîí³â ³ ëèñòê³â, ÿê³, ÿê 
îá’ºêò äîñë³äæåíü, ìàþòü íåâåëèêèé ðîçì³ð.

Êîðåëÿö³éíèé àíàë³ç âêàçóº íà ñåðåäí³é 
ïîçèòèâíèé çâ’ÿçîê ì³æ âîäîóòðèìóâàëüíîþ 
çäàòí³ñòþ ³ ïîñóõîñò³éê³ñòþ (r = 0,597–0,696). 

Âèñíîâêè
Ðåçóëüòàòè íàøèõ äîñë³äæåíü ïîêàçàëè 

ñêëàäí³ñòü îá’ºäíàííÿ äåÿêèõ îçíàê, ùî ìà-
þòü àäàïòèâíó ö³íí³ñòü äëÿ çðîøóâàíèõ ³ 
ïîñóøëèâèõ óìîâ, ïðîòå âèÿâèëè çàêîíîì³ð-
íîñò³ ïðîÿâó âîäíîãî ðåæèìó ëèñòÿ ëþöåð-
íè: îáâîäíåííÿ òêàíèí, âîäíîãî äåô³öèòó òà 
âîäîóòðèìóâàëüíî¿ çäàòíîñò³ â ñòðåñîâèõ ³ â 
îïòèìàëüíèõ óìîâàõ. Òàê, îáâîäíåííÿ ëèñòÿ 
º âèñîêèì ïðè çðîøåíí³ (81,88; 79,63; 78,42%) 
³ íèçüêèì (69,20; 70,81; 71,84%) – â óìîâàõ 
ïðèðîäíîãî çâîëîæåííÿ. Âîäíèé äåô³öèò ó 
ïîïóëÿö³é áóâ ìàêñèìàëüíèì (50,28–29,96–
33,0%) ó ñòðåñîâ³é ñèòóàö³¿ (áåç ïîëèâó) ³ 
çíèæóâàâñÿ ó ðîñëèí ïðè çðîøåíí³ äî 12,64–
17,37–22,04%. Âîäîóòðèìóâàëüíà çäàòí³ñòü, 
ÿêà ïîâ’ÿçàíà ç³ âòðàòîþ âîäè, ïîêàçóº, ùî 
ïðè çðîøåíí³ ï³ñëÿ 2 ãîäèí â’ÿíåííÿ âòðà÷à-
ºòüñÿ â³ä 13,9 äî 17,3% âîäè, íàäàë³, çà 8 
ãîäèí âòðàòè çðîñòàþòü äî 30,3–34,6%, à çà 
1 ãîäèíó – 3,78–4,31%. Øâèäêà òà âåëèêà 
âòðàòà âîëîãè ïðèçâîäèòü äî íèçüêèõ ïîêàç-
íèê³â âîäîóòðèìóâàëüíî¿ çäàòíîñò³. Â óìî-
âàõ ïðèðîäíîãî çâîëîæåííÿ çà 1 ãîäèíó 
âòðàòà âîäè êîëèâàëàñÿ â³ä 1,78 äî 2,84%, 
ùî ìàéæå â 1,5–2,0 ðàçà ìåíøå, í³æ ó ðîñ-
ëèí, ÿê³ âèðîùóâàëèñÿ â óìîâàõ çðîøåííÿ.
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Purpose is to evaluate the plant breeding material of al-
falfa by the indices of water metabolism in different condi-
tions of humidification, to determine the patterns of their 
manifestation, correlation ties between them and drought 
tolerance, to point out the best material for introduction 
into the plant breeding process. Methods. Field, laboratory, 
statistical. Results. During 2017–2020, 9 populations of 
alfalfa were studied by the indices of water regime: water 
content in the tissues, water deficit and water holding ca-
pacity of the leaves in the conditions of irrigation and natu-
ral humidification. The regularities of their manifestation 
were determined. By the data on the water content in leaves 
it was found out that it is high at irrigation (81.88; 79.63; 
78.42%) and low (69.20; 70.81; 71.84%) without irrigation. 
Water content in leaves is closely related with water deficit, 
but the connection is inverse (r = -0.986 at irrigation and 
r = -0.863 at natural humidification). Water deficit in the 
populations was the highest (50.28–29.96–33.0%) in the 
stress conditions (without irrigation) and decreased in the 
plants at irrigation to 12.64–17.37–22.04%. Water deficit 
relates to water holding capacity of leaves: the greater wa-
ter deficit, the lower water holding capacity. In the irrigated 
conditions, 13.9 to 17.3% was lost in 2 hours of the leaves 
wilting and 30.3–34.6% after 8 hours, and 3.78–4.31% in 
1 hour. Water holding capacity ranged from 82.7 to 85.9% 
after 2 hours of the leaves wilting, and 61.6 to 69.7% af-

ter 8 hours. In the conditions of natural humidification, in 
the first 2 hours after wilting, the water content decreased 
by 8.5–11.7%, after 8 hours – by 16.5–22.6%. Water loss 
per one hour ranged from 1.78 to 2.84%, 1.5–2.0 times less 
than in irrigated plants. Water holding capacity was 82.3–
91.5 and 77.0–91.5% after 2 and 8 hours, respectively. It 
was high (90.3–91.5 and 83.4–91.5%) in the following 
populations: LRH, M.q./M.agr., A.r.d. and M.agr.C. at water 
loss of 1.78–2.15%. A high inverse connection was found 
between water loss and water holding capacity after 2 and 
8 hours: r = -0.652 and r = -0.963, respectively. There was 
a significant positive relationship between water holding 
capacity and drought tolerance (r = 0.597–0.696). High 
drought tolerance (56.9–58.2%) was recorded in the popu-
lations: M.agr.C., M.q./M.agr., LRH and Ram. D. Conclusions. 
Regularities of changes in tissue water content, deficit and 
water holding capacity of alfalfa leaves during irrigation 
and in conditions of natural humidification were revealed. 
The relationships between water deficit and water holding 
capacity, water loss and water holding capacity, water hol-
ding capacity and drought tolerance were determined. The 
best populations with high drought tolerance were selected 
to be introduced into the plant breeding process.

Keywords: alfalfa; population; water content in tissues; 
water deficit; water holding capacity; drought tolerance; ir-
rigation; natural humidification.
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