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Çà îñòàíí³ äåñÿòèë³òòÿ íàêîïè÷åíî ÷èìàëî â³äîìîñòåé ïðî ðîëü ñàë³öèëîâî¿
êèñëîòè (ÑÊ) ÿê ïðèðîäíîãî ðåãóëÿòîðà íèçêè ôóíêö³é ðîñëèííîãî îðãàí³çìó.
Îñîáëèâà óâàãà ïðèä³ëÿºòüñÿ çíà÷åííþ ÑÊ â ³íäóêö³¿ ñèñòåìíî¿ íàáóòî¿
ñò³éêîñò³ ðîñëèí äî ïàòîãåí³â [2, 20]. Îäèí ç ìåõàí³çì³â âïëèâó ÑÊ íà ñò³éê³ñòü
ðîñëèí äî ³íôåêö³é ìîæå áóòè ïîâ’ÿçàíèé ç ¿¿ çäàòí³ñòþ ñïðè÷èíþâàòè òàê
çâàíèé «îêèñíþâàëüíèé ñïàëàõ» — ð³çêå ï³äâèùåííÿ âì³ñòó àêòèâíèõ ôîðì
êèñíþ (ÀÔÊ) ó êë³òèíàõ ³ ïîçàêë³òèííîìó ñåðåäîâèù³. ÀÔÊ âèêîíóþòü
ñèãíàëüí³ ôóíêö³¿ [3], áåðóòü áåçïîñåðåäíþ ó÷àñòü ó çàõèñò³ ðîñëèí â³ä ïàòî-
ãåí³â [11, 19]. Íàãðîìàäæåííÿ ÀÔÊ ï³ä ä³ºþ ÑÊ ïîâ’ÿçóþòü ç ³íã³áóâàííÿì
êàòàëàçè [8] òà ï³äâèùåííÿì àêòèâíîñò³ ôåíîëïåðîêñèäàç [13]. Îñòàíí³ì
÷àñîì ç’ÿâèëèñÿ â³äîìîñò³ ïðî çäàòí³ñòü ÑÊ ï³äâèùóâàòè ñò³éê³ñòü ðîñëèí
äî àá³îòè÷íèõ ñòðåñ³â — íèçüêèõ [15] ³ âèñîêèõ [9] òåìïåðàòóð, çàñîëåííÿ
ñåðåäîâèùà [18], âïëèâó âàæêèõ ìåòàë³â [14].

Çàóâàæèìî, ùî åôåêòè ÑÊ âèâ÷àëèñÿ ïåðåâàæíî íà äâîäîëüíèõ [9, 20].
Ëèøå ó ïîîäèíîêèõ äîñë³äæåííÿõ ðîáèëèñÿ ñïðîáè âñòàíîâèòè çàëåæí³ñòü
ì³æ íàãðîìàäæåííÿì ÀÔÊ òà ³íäóêóâàííÿì ñò³éêîñò³ äî àá³îòè÷íèõ ñòðåñ³â,
çîêðåìà òåïëîâîãî [9] òà õîëîäîâîãî [10]. Ä³þ ÑÊ ÷àñò³øå âèâ÷àþòü íà êóëü-
òóðàõ êë³òèí [21] àáî ³çîëüîâàíèõ îðãàíàõ [4], ÿê³ º çðó÷íèìè ìîäåëÿìè äëÿ
òàêèõ äîñë³äæåíü. Àëå ¿õíÿ ô³ç³îëîã³÷íà â³äïîâ³äü ìîæå â³äð³çíÿòèñÿ â³ä ðå-
àêö³¿ ³íòàêòíèõ ðîñëèí. Ïðàêòè÷íî â³äñóòí³ ðîáîòè, â ÿêèõ íà îäíîìó îá’ºêò³
ïîð³âíþâàâñÿ âïëèâ ÑÊ íà ñò³éê³ñòü ðîñëèí äî äâîõ àá³îòè÷íèõ ñòðåñ³â ð³çíî¿
ïðèðîäè. Ñàìå òîìó ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ âïëèâó åêçîãåííî¿
ÑÊ íà ñò³éê³ñòü ïðîðîñòê³â îçèìî¿ ïøåíèö³ (Triticum aestivum L.) äî òåïëî-
âîãî ³ ñîëüîâîãî ñòðåñ³â òà ñóìàðíèé âì³ñò ïåðîêñèä³â é àêòèâí³ñòü êàòàëàçè
òà ïåðîêñèäàçè, ÿê³ âèêîðèñòîâóþòü ïåðîêñèäè ÿê ñóáñòðàò.
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Ìàòåð³àëè ³ ìåòîäè äîñë³äæåíü

Íàñ³ííÿ Triticum aestivum L. (ñîðò Äîíåöüêà 48) ïðîðîùóâàëè íà äèñòèëüî-
âàí³é âîä³ ïðè 18 °Ñ. ×îòèðèäîáîâ³ åò³îëüîâàí³ ïðîðîñòêè äîñë³äíèõ âàð³àíò³â
ïðîòÿãîì 24 ãîä îáðîáëÿëè 1 ìêÌ ÑÊ (íàäõîäæåííÿ ÷åðåç êîðåí³). Êîíöåí-
òðàö³ÿ ÑÊ, ùî ñïðè÷èíþâàëà çàõèñíèé åôåêò, áóëà ï³ä³áðàíà ó ïîïåðåäí³õ
äîñë³äàõ. Óøêîäæóþ÷å íàãð³âàííÿ çä³éñíþâàëè çàíóðåííÿì ïðîðîñòê³â ó
âàííó âîäíîãî óëüòðàòåðìîñòàòó (åêñïîçèö³ÿ 10 õâ ïðè 44 °Ñ). Êîðîòêî÷àñ-
íèé ñîëüîâèé ñòðåñ ñòâîðþâàëè çàíóðåííÿì êîðåíåâî¿ ñèñòåìè ïðîðîñòê³â ó
4 %-é NaCl ïðîòÿãîì 4 ãîä [6]. Ï³ñëÿ âïëèâó ñòðåñîâèõ ÷èííèê³â ïðîðîñòêè
âñ³õ âàð³àíò³â ïåðåíîñèëè íà äèñòèëüîâàíó âîäó. ×åðåç 4 äîáè â³äðîñòàííÿ
îö³íþâàëè âèæèâàííÿ ïðîðîñòê³â (%).

Á³îõ³ì³÷í³ àíàë³çè êîðåí³â òà åò³îëüîâàíèõ ïàãîí³â ïðîâîäèëè ïåðåä ïî-
÷àòêîì ¿õíüî¿ îáðîáêè ÑÊ, ÷åðåç 1, 4, 24 ãîä ï³ñëÿ íå¿ òà ÷åðåç 4, 24 ãîä ï³ñëÿ
ä³¿ ñòðåñîâèõ ÷èííèê³â. Ñóìàðíèé âì³ñò ïåðîêñèä³â âèçíà÷àëè ôåðîò³îö³à-
íàòíèì ìåòîäîì [17]. Àêòèâí³ñòü êàòàëàçè âèçíà÷àëè çà ðîçùåïëåííÿì ïå-
ðîêñèäó âîäíþ [4], ãâàÿêîëïåðîêñèäàçè — çà îêèñíåííÿì ãâàÿêîëó [16].

Ïîâòîðí³ñòü íåçàëåæíèõ äîñë³ä³â áóëà 3—4-êðàòíîþ. Íà ðèñóíêàõ íàâå-
äåí³ ñåðåäí³ ðåçóëüòàòè òà ¿õ êâàäðàòè÷í³ â³äõèëåííÿ.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ

ÑÊ ïîì³òíî ï³äâèùóâàëà âèæèâàííÿ ïðîðîñòê³â T. aestivum ï³ñëÿ òåïëîâîãî
³ ñîëüîâîãî ñòðåñ³â (ðèñ. 1).

Ñóìàðíèé âì³ñò ïåðîêñèä³â óïðîäîâæ ïåðøèõ 24 ãîä äîñë³äó â êîðåíÿõ
òà åò³îëüîâàíèõ ïàãîíàõ êîíòðîëüíîãî âàð³àíòà áóâ â³äíîñíî ñòàá³ëüíèì, ÿê
âèíÿòîê ëèøå äåùî ï³äâèùóâàëàñÿ êîíöåíòðàö³ÿ ïåðîêñèä³â ó êîðåíÿõ ÷å-
ðåç 4 ãîä â³ä ïî÷àòêó ñïîñòåðåæåíü (ðèñ. 2). Ó êîðåíÿõ ³ ïàãîíàõ ïðîðîñòê³â,
ùî ³íêóáóâàëèñÿ íà 1 ìêÌ ÑÊ, âì³ñò ïåðîêñèä³â ï³äâèùóâàâñÿ íà 13—24 %
÷åðåç 4 ³ 24 ãîä â³ä ïî÷àòêó îáðîáêè ÑÊ.

Íàäàë³, ÷åðåç 24—48 ãîä â³ä ïî÷àòêó ñïîñòåðåæåíü, âì³ñò ïåðîêñèä³â ó
êîðåíÿõ ïðîðîñòê³â êîíòðîëüíîãî âàð³àíòà ³ñòîòíî íå çì³íþâàâñÿ, à â ïàãî-
íàõ çíèæóâàëàñÿ ê³ëüê³ñòü ïåðîêñèä³â. Ó âàð³àíò³ ç îáðîáêîþ ÑÊ ï³ñëÿ ïåðå-
íåñåííÿ çðàçê³â íà äèñòèëüîâàíó âîäó êîíöåíòðàö³ÿ ïåðîêñèä³â çíèæóâàëà-
ñÿ ïðàêòè÷íî äî ð³âíÿ êîíòðîëüíîãî âàð³àíòà ÿê ó êîðåíÿõ, òàê ³ â ïàãîíàõ.

×åðåç 4 ãîä ï³ñëÿ íàãð³âàííÿ âì³ñò ïåðîêñèä³â ó êîðåíÿõ êîíòðîëüíîãî âà-
ð³àíòà ³ñòîòíî íå çì³íþâàâñÿ, à â ïàãîíàõ — äåùî çìåíøóâàâñÿ. Âîäíî÷àñ ó
âàð³àíò³ ç ÑÊ ÷åðåç 4 ãîä ï³ñëÿ íàãð³âàííÿ çíà÷íî çíèæóâàâñÿ âì³ñò ïåðîêñèä³â
ÿê ó êîðåíÿõ, òàê ³ ïàãîíàõ. Íàäàë³ (÷åðåç 24 ãîä ï³ñëÿ ñòðåñó) âì³ñò ïåðîêñèä³â
ó êîðåíÿõ ï³äâèùóâàâñÿ â îáîõ âàð³àíòàõ äîñë³äó, õî÷à àáñîëþòí³ çíà÷åííÿ ó ðàç³
îáðîáêè ÑÊ áóëè íèæ÷èìè. Ó ïàãîíàõ, íàâïàêè, âì³ñò ïåðîêñèä³â çíèæóâàâñÿ
÷åðåç 24 ãîä ï³ñëÿ íàãð³âàííÿ (48 ãîä â³ä ïî÷àòêó äîñë³äó). Ïðè öüîìó àáñîëþòí³
éîãî çíà÷åííÿ ó âàð³àíò³ ç ÑÊ áóëè ìåíøèìè â³ä êîíòðîëþ (ðèñ. 2).

Ï³ñëÿ ä³¿ ñîëüîâîãî ñòðåñó â êîðåíÿõ ïðîðîñòê³â êîíòðîëüíîãî âàð³àíòà
ï³äâèùóâàâñÿ âì³ñò ïåðîêñèä³â, à ó ðàç³ îáðîáêè ÑÊ ¿õí³é âì³ñò çàëèøàâñÿ
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ìàéæå íåçì³ííèì. Ó ïàãîíàõ ÿê êîíòðîëüíîãî, òàê ³ äîñë³äíîãî âàð³àíò³â, ï³ñëÿ
ä³¿ ñîëüîâîãî ñòðåñó êîíöåíòðàö³ÿ ïåðîêñèä³â çíèæóâàëàñÿ (ðèñ. 2).

Óïðîäîâæ åêñïåðèìåíòó àêòèâí³ñòü êàòàëàçè â êîðåíÿõ ïðîðîñòê³â êîí-
òðîëüíîãî âàð³àíòà äåùî çðîñòàëà, ùî áóëî îñîáëèâî ïîì³òíèì ÷åðåç 24 ãîä
â³ä ïî÷àòêó ñïîñòåðåæåíü (ðèñ. 3). Ó ïàãîíàõ âîíà áóëà â 2,0—2,2 ðàçà âè-
ùîþ, í³æ ó êîðåíÿõ ³ çà ÷àñ äîñë³äó çì³íþâàëàñÿ ñëàáî. Ëèøå íàïðèê³íö³
ñïîñòåðåæåíü (48 ãîä) çíèæóâàëàñÿ àêòèâí³ñòü êàòàëàçè.

Îáðîáêà ÑÊ ïðèçâîäèëà äî çíèæåííÿ àêòèâíîñò³ êàòàëàçè ÿê ó êîðåíÿõ,
òàê ³ â ïàãîíàõ, ïðè÷îìó â êîðåíÿõ öåé åôåêò áóâ ïîì³òíèì ÷åðåç 4—24 ãîä, à â
ïàãîíàõ — ëèøå ÷åðåç 24 ãîä â³ä ïî÷àòêó îáðîáêè. Ï³ñëÿ ïåðåíåñåííÿ ïðîðîñòê³â,
ÿê³ íå ï³ääàâàëè ä³¿ ñòðåñó, ç ÑÊ íà äèñòèëüîâàíó âîäó â ¿õí³õ êîðåíÿõ àêòèâí³ñòü
êàòàëàçè äåùî çðîñòàëà, à â ïàãîíàõ çàëèøàëàñÿ íåçì³ííîþ (ðèñ. 3).

Ðèñ. 2. Ñóìàðíèé âì³ñò ïåðîêñèä³â (ìêÌ/ã ñóõî¿ ìàñè) â êîðåíÿõ (À) ³ ïàãîíàõ (Á) ïðî-
ðîñòê³â T. aestivum. Òóò ³ íà ðèñóíêàõ 3, 4: 1 — êîíòðîëü (áåç ñòðåñó), 2 — 1 ìêÌ ñàë³öè-
ëîâà ê-òà (áåç ñòðåñó), 3 — êîíòðîëü (òåïëîâèé ñòðåñ), 4 — 1 ìêÌ ñàë³öèëîâà ê-òà (òåïëî-
âèé ñòðåñ), 5 — êîíòðîëü (ñîëüîâèé ñòðåñ), 6 — 1 ìêÌ ñàë³öèëîâà ê-òà (ñîëüîâèé ñòðåñ).
Ñòð³ëêà âêàçóº ïî÷àòîê ñòðåñîâîãî âïëèâó: òåïëîâèé ñòðåñ — 10 õâ ïðè 43 °Ñ, ñîëüîâèé
ñòðåñ — 4-ãîäèííà ³íêóáàö³ÿ íà 4 %-ìó NaCl ç ïîäàëüøèì ïåðåíåñåííÿì íà äèñòèëüîâà-
íó âîäó

Fig. 2. The total content of peroxides (mkM/g of dry mass) in roots (À) and propagules (Á) of
plantlets T. aestivum. Here and on fig. 3, 4: 1 — the control (without stress), 2— 1 mkM salicylic
acid (without stress), 3 — the control (heat stress), 4 — 1 mkM salicylic acid (heat stress), 5 —
the control (salt stress), 6 — 1 mkM salicylic acid (salt stress). By an arrow the beginning stress
influence is shown: heat stress — 10 min at 43 °Ñ, salt stress — a 4-hour incubation on 4 % NaCl
with the further transference conduction on distilled water

Ðèñ. 1. Âïëèâ ñàë³öèëîâî¿ êèñëîòè íà âèæè-
âàííÿ (%) ïðîðîñòê³â Triticum aestivum L.
ï³ñëÿ òåïëîâîãî (À) ³ ñîëüîâîãî (Á) ñòðåñ³â:
1 — êîíòðîëü, 2 — 1 ìêÌ ñàë³öèëîâà ê-òà

Fig. 1. Effect of salicylic acid on survival rate
(%) of plantlets Triticum aestivum L. after the
heat (A) and salt (Á) stresses: 1 — the control,
2 — 1 mkM salicylic acid

À

1 2

50

60

70

80

90

1

% Á

1 2

50

60

70

80

90

1

%

À

1

2

3

0 4 8 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 4 4 8

 ãî ä

ì êÌ / ã
1 2

3 4

5 6

Á

1

2

3

4

5

0 4 8 1 2 1 6 2 0 2 4 2 8 3 2 3 6 4 0 4 4 4 8

 ãî ä

ì êÌ /ã

1 2

3 4

5 6



ISSN 0372-4123. Óêð. áîòàí. æóðí., 2006, ò. 63, ¹ 4 561

Ðèñ. 3. Àêòèâí³ñòü êàòàëàçè (Å, ììîëü / (ã ñóõî¿ ìàñè • õâ)) ó êîðåíÿõ (À) ³ ïàãîíàõ (Á)
ïðîðîñòê³â T. aestivum

Fig. 3 Activity of catalase (Å, mM / (g of dry mass • min)) in roots (À) and propagules (Á) of
plantlets T. aestivum
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Âíàñë³äîê óøêîäæóþ÷îãî íàãð³âàííÿ çíèæóâàëàñÿ àêòèâí³ñòü êàòàëàçè â
êîðåíÿõ ³ ïàãîíàõ êîíòðîëüíèõ ïðîðîñòê³â. Âîäíî÷àñ ó âàð³àíò³ ç ÑÊ àêòèâí³ñòü
ôåðìåíòó ï³ñëÿ íàãð³âàííÿ â êîðåíÿõ ³ñòîòíî íå çì³íþâàëàñÿ, à â ïàãîíàõ
çðîñòàëà, ùî áóëî îñîáëèâî ïîì³òíî ÷åðåç 24 ãîä ï³ñëÿ ñòðåñó (ðèñ. 3).

Ï³ñëÿ ä³¿ ñîëüîâîãî ñòðåñó çíèæóâàëàñÿ àêòèâí³ñòü êàòàëàçè â êîðåíÿõ îáîõ
âàð³àíò³â. Ó ïàãîíàõ ïðîðîñòê³â êîíòðîëüíîãî âàð³àíòà òàêîæ ìàëî ì³ñöå ³ñòîòíå
çíèæåííÿ àêòèâíîñò³ êàòàëàçè. Ïðîòå ó ïàãîíàõ ïðîðîñòê³â, îáðîáëåíèõ ÑÊ,
àêòèâí³ñòü êàòàëàçè ï³ñëÿ ñîëüîâîãî ñòðåñó íå çíèæóâàëàñÿ (ðèñ. 3).

Àêòèâí³ñòü ïåðîêñèäàçè â êîðåíÿõ ïðîðîñòê³â êîíòðîëüíîãî âàð³àíòà çàç-
íàâàëà äåÿêèõ ôëóêòóàö³é (ðèñ. 4). Òàê, ìàëî ì³ñöå äîñòîâ³ðíå ï³äâèùåííÿ
àêòèâíîñò³ ôåðìåíòó ÷åðåç 4 ãîä â³ä ïî÷àòêó åêñïåðèìåíòó. Éìîâ³ðíî, öå ñïðè-
÷èíþâàëîñÿ ïåðåíåñåííÿì ïðîðîñòê³â íà ñâ³æó äèñòèëüîâàíó âîäó. Ôëóêòó-
àö³¿ àêòèâíîñò³ ïåðîêñèäàçè êîðåí³â íà çàì³íó ðîç÷èí³â ³íêóáàö³¿ ñâ³æèìè
çàðåºñòðîâàí³ é ³íøèìè àâòîðàìè [5]. ×åðåç 24—28 ãîä ³íêóáàö³¿ íà âîä³ àê-
òèâí³ñòü ôåðìåíòó â êîðåíÿõ êîíòðîëüíîãî âàð³àíòà äåùî çíèæóâàëàñü, à äàë³
(äî 48 ãîä) — òðîõè ï³äâèùóâàëàñü. Ó ïàãîíàõ êîíòðîëüíèõ ïðîðîñòê³â àê-
òèâí³ñòü ïåðîêñèäàçè óïðîäîâæ äîñë³äó äîñòîâ³ðíî íå çì³íþâàëàñÿ. Ïðè öüî-
ìó âîíà áóëà á³ëüø ÿê óäâ³÷³  íèæ÷îþ ïîð³âíÿíî ç àêòèâí³ñòþ â êîðåíÿõ (ðèñ. 4).

Âíàñë³äîê îáðîáêè ÑÊ ÷åðåç 1—4 ãîä ³íêóáàö³¿ ï³äâèùóâàëàñÿ àêòèâí³ñòü
ïåðîêñèäàçè â êîðåíÿõ. À íàäàë³ àêòèâí³ñòü ôåðìåíòó â êîðåíÿõ ïðîðîñòê³â
äîñë³äíîãî ³ êîíòðîëüíîãî âàð³àíò³â íå â³äð³çíÿëàñÿ. Ó ïàãîíàõ ïðîðîñòê³â
³ñòîòíèõ çì³í àêòèâíîñò³ ôåðìåíòó ï³ä âïëèâîì ÑÊ óïðîäîâæ äîñë³äó íå
ñïîñòåð³ãàëîñÿ (ðèñ. 4).

Òåïëîâèé ñòðåñ ïðèçâîäèâ äî ï³äâèùåííÿ àêòèâíîñò³ ïåðîêñèäàçè â
êîðåíÿõ ÿê êîíòðîëüíîãî, òàê ³ äîñë³äíîãî (ÑÊ) âàð³àíò³â. Ïðè öüîìó â êî-
ðåíÿõ ïðîðîñòê³â, îáðîáëåíèõ ÑÊ, àêòèâí³ñòü ôåðìåíòó áóëà âèùîþ, í³æ ó
êîíòðîë³, ùî äîñòîâ³ðíî âèÿâëÿëîñÿ ÷åðåç 24 ãîä ï³ñëÿ íàãð³âàííÿ. Âîäíî-
÷àñ ó ïàãîíàõ äîñë³äíîãî ³ êîíòðîëüíîãî âàð³àíò³â ï³ñëÿ òåïëîâîãî ñòðåñó
àêòèâí³ñòü ïåðîêñèäàçè ³ñòîòíî íå çì³íþâàëàñÿ (ðèñ. 4).
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Ñîëüîâèé ñòðåñ ñïðè÷èíþâàâ ï³äâèùåííÿ àêòèâíîñò³ ïåðîêñèäàçè â
êîðåíÿõ êîíòðîëüíèõ ³ äîñë³äíèõ ïðîðîñòê³â, àëå íàäàë³ âîíà çíèæóâàëàñÿ.
Ïðè öüîìó àáñîëþòí³ çíà÷åííÿ àêòèâíîñò³ â êîðåíÿõ äîñë³äíèõ ïðîðîñòê³â
áóëè âèùèìè ïîð³âíÿíî ç êîíòðîëåì. Ó ïàãîíàõ êîíòðîëüíîãî ³ äîñë³äíîãî
âàð³àíò³â àêòèâí³ñòü ïåðîêñèäàçè ñïåðøó (îäðàçó ï³ñëÿ ä³¿ NaCl) çíèæóâàëà-
ñÿ, à íàäàë³ — ÷åðåç 48 ãîä â³ä ïî÷àòêó åêñïåðèìåíòó — ï³äâèùóâàëàñÿ. Ïðîòå
ð³âí³ àêòèâíîñò³ ôåðìåíòó â îáîõ âàð³àíòàõ íå â³äð³çíÿëèñÿ äîñòîâ³ðíî, õî÷à
ó âàð³àíò³ ç ÑÊ áóëè äåùî á³ëüøèìè (ðèñ. 4).

Îáãîâîðþþ÷è îòðèìàí³ ðåçóëüòàòè, íåîáõ³äíî çàóâàæèòè, ùî âñòàíîâ-
ëåíî ïåâí³ çàëåæíîñò³ ì³æ âïëèâîì ÑÊ íà òåïëî- ³ ñîëåñò³éê³ñòü ïðîðîñòê³â
ïøåíèö³ òà ñòàíîì ñèñòåìè, ïðè÷åòíî¿ äî óòâîðåííÿ/ðîçïàäó ïåðîêñèä³â. Òàê,
ÑÊ, ï³äâèùóþ÷è ñò³éê³ñòü ïðîðîñòê³â äî íàãð³âàííÿ òà çàñîëåííÿ ñåðåäîâè-
ùà, çóìîâëþâàëà ïðîÿâ îçíàê «îêèñíþâàëüíîãî ñïàëàõó». Öå âèÿâëÿëîñÿ ó
çíèæåíí³ àêòèâíîñò³ êàòàëàçè ³ â³äïîâ³äíîìó ï³äâèùåíí³ ñóìàðíîãî âì³ñòó
ïåðîêñèä³â ó êîðåíÿõ ³ ïàãîíàõ äîñë³äíîãî âàð³àíòà (äèâ. ðèñóíêè 2, 3). Ð³çíè-
öÿ â àêòèâíîñò³ ïåðîêñèäàçè ì³æ âàð³àíòàìè â ÷àñîâèé ïåð³îä äî ä³¿ ñòðåñî-
âèõ ÷èííèê³â âèÿâëÿëàñÿ ëèøå â êîðåíÿõ ³ ò³ëüêè ÷åðåç 1 ãîä ï³ñëÿ ïî÷àòêó
îáðîáêè ÑÊ. Ó äàíîìó âèïàäêó àêòèâí³ñòü ôåðìåíòó â äîñë³äíîìó âàð³àíò³
òèì÷àñîâî ï³äâèùóâàëàñÿ. Íå âèêëþ÷åíî, ùî çðîñòàííÿ àêòèâíîñò³ ïåðîê-
ñèäàçè, ÿê ³ ïîäàëüøå çíèæåííÿ àêòèâíîñò³ êàòàëàçè, ìîãëî áóòè ïðè÷åòíèì
äî íàãðîìàäæåííÿ ïåðîêñèä³â. Òàê, â³äîìî, ùî îêðåì³ ³çîôåðìåíòè ïåðîê-
ñèäàçè ìàþòü îêñèäàçíó àêòèâí³ñòü ³ ìîæóòü ãåíåðóâàòè Í2Î2 [19]. Îòæå, ïåðåä
ä³ºþ ñòðåñîâèõ ÷èííèê³â ó êîðåíÿõ ³ ïàãîíàõ ñïîñòåð³ãàâñÿ ï³äâèùåíèé âì³ñò
ïåðîêñèä³â, à àêòèâí³ñòü êàòàëàçè áóëà çíèæóâàëàñÿ.

²íøîþ áóëà êàðòèíà ï³ñëÿ ä³¿ ñòðåñîâèõ ÷èííèê³â (ï³äâèùåíî¿ òåìïåðà-
òóðè àáî NaCl). Öüîãî ðàçó âì³ñò ïåðîêñèä³â ó êîðåíÿõ ³ ïàãîíàõ ó âàð³àíò³ ç
ÑÊ áóâ íèæ÷èì ïîð³âíÿíî ç êîíòðîëåì. Àêòèâí³ñòü êàòàëàçè ï³ñëÿ ñòðåñó,
íàâïàêè, ó âàð³àíò³ ç ÑÊ áóëà âèùîþ, í³æ ó êîíòðîë³, îñîáëèâî ó ïàãîíàõ.

Ðèñ. 4. Àêòèâí³ñòü ïåðîêñèäàçè (Å, óì. îä. / (ã ñóõî¿ ìàñè • õâ)) ó êîðåíÿõ (À) ³ ïàãîíàõ
(Á) ïðîðîñòê³â T. aestivum

Fig. 4. Activity of peroxidase (Å, rel. units / (g of dry mass • min)) in roots (À) and propagules
(Á) of plantlets T. aestivum
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Àêòèâí³ñòü ïåðîêñèäàçè ï³ñëÿ òåïëîâîãî ³ ñîëüîâîãî ñòðåñ³â ó êîðåíÿõ ïðî-
ðîñòê³â, îáðîáëåíèõ ÑÊ, áóëà âèùîþ, í³æ ó êîíòðîë³. Âîäíî÷àñ ó ïàãîíàõ
ï³ñëÿ ä³¿ ñòðåñîð³â â³ðîã³äíèõ â³äì³ííîñòåé â àêòèâíîñò³ ïåðîêñèäàçè ì³æ
êîíòðîëåì ³ âàð³àíòîì ç îáðîáêîþ ÑÊ íå ñïîñòåð³ãàëîñÿ.

Íà ï³äñòàâ³ îäåðæàíèõ ðåçóëüòàò³â ìîæíà ïðèïóñòèòè, ùî «îêèñíþâàëü-
íèé ñïëåñê», ñïðè÷èíþâàíèé ÑÊ, àêòèâóº â ïðîðîñòêàõ ïøåíèö³ çàõèñí³ ìå-
õàí³çìè, ùî çàáåçïå÷óþòü àäåêâàòíó ðåàêö³þ íà ³íø³ ñòðåñîâ³ ÷èííèêè — òåï-
ëîâèé ³ ñîëüîâèé. Îäí³ºþ ç òàêèõ ðåàêö³é º àêòèâàö³ÿ àíòèîêñèäàíòíèõ ñèñ-
òåì [12], ùî â íàøîìó ðàç³ âèÿâëÿëîñÿ ó ï³äâèùåíí³ àêòèâíîñò³ êàòàëàçè.
Ö³ëêîì ìîæëèâî, ùî ÑÊ àêòèâóº é ³íø³ çàõèñí³ ìåõàí³çìè, çîêðåìà ñèíòåç
ñòðåñîâèõ á³ëê³â [1]. Ïîä³áí³ ÿâèùà, éìîâ³ðíî, ìàëîñïåöèô³÷í³ ³ ìîæóòü âè-
ÿâëÿòèñÿ çà ä³¿ ñòðåñîâèõ ÷èííèê³â ð³çíî¿ ïðèðîäè. Òàê, ó ë³òåðàòóð³ îïèñàí³
åôåêòè ³íäóêóâàííÿ êðîñ-òîëåðàíòíîñò³ ðîñëèí äî ðàä³àö³¿ ³ ïàòîãåí³â çà äî-
ïîìîãîþ àãåíò³â îêèñíþâàëüíîãî ñòðåñó [7]. Â íàøèõ äîñë³äàõ ÑÊ ³íäóêóâàëà
ñò³éê³ñòü ïðîðîñòê³â ïøåíèö³ äî òåïëîâîãî ³ ñîëüîâîãî ñòðåñ³â.
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ÈÍÄÓÖÈÐÎÂÀÍÈÅ ÑÀËÈÖÈËÎÂÎÉ ÊÈÑËÎÒÎÉ ÒÅÏËÎ-
È ÑÎËÅÓÑÒÎÉ×ÈÂÎÑÒÈ ÏÐÎÐÎÑÒÊÎÂ TRITICUM AESTIVUM L.
Â ÑÂßÇÈ Ñ ÈÇÌÅÍÅÍÈßÌÈ ÏÐÎÎÊÑÈÄÀÍÒÍÎ-
ÀÍÒÈÎÊÑÈÄÀÍÒÍÎÃÎ ÐÀÂÍÎÂÅÑÈß

Èçó÷àëè âëèÿíèå ñàëèöèëîâîé êèñëîòû (ÑÊ) íà òåïëî- è ñîëåóñòîé÷èâîñòü ïðîðîñòêîâ
îçèìîé ïøåíèöû Triticum aestivum L. Îáðàáîòêà ýòèîëèðîâàííûõ ïðîðîñòêîâ ïîâûøàëà
èõ âûæèâàíèå ïîñëå ïîâðåæäàþùåãî íàãðåâà è ñîëåâîãî (NaCl) ñòðåññà. Äåéñòâèå ÑÊ
âûçûâàëî îáðàòèìîå ñíèæåíèå àêòèâíîñòè êàòàëàçû, ïîâûøåíèå àêòèâíîñòè ïåðîêñèäà-
çû è íàêîïëåíèå ïåðîêñèäîâ â êîðíÿõ è ïîáåãàõ. Ïîñëå íàãðåâà è ñîëåâîãî ñòðåññà ñî-
äåðæàíèå ïåðîêñèäîâ â ïîáåãàõ è êîðíÿõ ïðîðîñòêîâ, îáðàáîòàííûõ ÑÊ, áûëî íèæå, à
àêòèâíîñòü êàòàëàçû âûøå, ÷åì â êîíòðîëå. Àêòèâíîñòü ïåðîêñèäàçû ïîñëå òåïëîâîãî è
ñîëåâîãî ñòðåññîâ â êîðíÿõ ïðîðîñòêîâ, îáðàáîòàííûõ ÑÊ, áûëà áîëåå âûñîêîé, ÷åì â
êîíòðîëå, â òî âðåìÿ êàê â ïîáåãàõ òàêèõ ðàçëè÷èé íå íàáëþäàëîñü. Ïðåäïîëàãàåòñÿ, ÷òî
«îêèñëèòåëüíûé âñïëåñê», âûçûâàåìûé ÑÊ, àêòèâèðóåò â ïðîðîñòêàõ çàùèòíûå ìåõàíèç-
ìû, îáåñïå÷èâàþùèå àäåêâàòíóþ ðåàêöèþ íà ïîñëåäóþùèå òåïëîâîé è ñîëåâîé ñòðåññû.

Ê ë þ ÷ å â û å  ñ ë î â à: Triticum aestivum, òåïëîóñòîé÷èâîñòü, ñîëåóñòîé÷èâîñòü, ñàëè-
öèëîâàÿ êèñëîòà, ïåðîêñèäàçà, êàòàëàçà, ïåðîêñèäû
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INDUCTION OF THE HEAT- AND SALT RESISTANCE OF TRITICUM
AESTIVUM L. PLANTLETS BY SALICYLIC ACID IN VIEW
OF CHANGES OF THE PROOXIDATIVE-ANTIOXIDATIVE BALANCE

The influence of salicylic acid (SÀ) on heat- and salt resistance of winter wheat (Triticum
aestivum) plantlets has been studied. Treatment of bleached-out plantlets raised their surviving
the after damage-heating and the influence of salt (NaCl) stress. The treatment by SA caused
reversible decrease of catalase activity as activity of peroxidase and accumulation of peroxide
compounds both in roots and propagules. After heating and salt stress, the contents of peroxide
compounds in plantlets roots and propagules treated with SA was lower, and activity of catalase
was higher than those in the control. Activity of peroxidase after heat and salt stresses in plantlets
roots treated by SA was higher than in the control. At the same time, in the propagules after the
action of stresses there was no difference in activity of peroxidase between the control and SA-
processing variant. It is supposed that the «oxidative burst» caused by SA activates in the plantlets
protective mechanisms, which provide proper response to the subsequent thermal and salt stresses.

K e y  w o r d s: Triticum aestivum, heat resistance, salt resistance, salicylic acid, peroxidase,
catalase, peroxide compounds


