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Abstract

The role of H,O, in abscisic acid (ABA)-
induced rice leaf senescence is investigated.
ABA treatment resulted in H,O, production in
rice leaves, which preceded the occurrence of
leaf senescence. Dimethylthiourea, a chemical
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trap for H,O,, was observed to be effective in
inhibiting ABA-induced senescence, ABA-
induced malondialdenyde (MDA) content,
ABA-induced antioxidantive enzyme
activities (superoxide dismutase, ascorbate
peroxidase, glutathione reductase and
catdlase), and ABA-induced antioxidant
content (ascorbic acid and reduced glutathione)
in rice leaves. Diphenyleneiodonium chloride
(DPI) and imidazole (IMD) [inhibitors of
NADPH oxidase], and KCN and NaN3
[inhibitors of peroxidase] prevented ABA-
promoted senescence, ABA-increased MDA
contents, ABA-increased antioxidative
enzyme activities, and ABA-decreased
antioxidant contents in rice leaves. These
results suggest that H,O, is involved in
ABA-induced senescence of rice leaves.

Keywords: Abscisic acid, Hydrogen peroxide,
Leaf senescence, Rice,

abscisicacid ABA
ABA

ABA

H.02
MDA ABA
H.02 H20

H20,



H20;

ABA
H.02

MDA
ABA
(Figs. 1A, B)
H.0,
(Figs. 1A, 1C)
ABA

ABA

DMTU
(Fig. 2A) MDA (Fig.
2B) SOD, APOD, GR  CAT

(Figs. 2C-2F)
AsA (Fig. 3A) GSH (Fig. 3B)
NADPH oxidase DPI
peroxidase KCN  NaN3
ABA H.0, (Figs. 4C, 4F,
7C) NADPH oxidase peroxidase
ABA H.0;
DPI IMD KCN NaN3
ABA (Figs. 4A, 4D,
7A) MDA (Figs. 4B, 4E, 7B)
(Figs. 5, 6,
(Figs. 3A, 3B,
H.0,

H.02

IMD

8A-8D)
8E, 8F)
ABA

ABA

1. Hung KT, Kao CH (2003) Nitric oxide
counteracts the senescence of rice leaves
induced by abscisic acid. J Plant Physiol
160: 871-879

2. Lin N, Kao CH (1998) Effect of oxidative
stress by hydrogen peroxide on senescence

of rice leaves. Bot Bull Acad Sin 39:
61-65

3. Neill SJ, Deskan R, Clarke A, Hurst RD,
Hancock JT (2002) Hydrogen peroxide
and nitric oxide as signa molecules in
plants. J Exp Bot 53: 1234-1247

4. Thompson JE, Legge RL, Barber RF (1987)
The role of free radical in senescence and
wounding. New Phytol 105: 317-344



&

&

#

Protein (mg gt FW)

,.,
£
=

MDA (nmol gt FW)

o
Z
=]

Hz0; (pmol g FW)

u 1 L i 1 1
1] 12 24 a6 48

i Tireez (h}

Figure 1. Chanpes in the contents of protein (A), MDA
(B}, and Hy05 (C) in rice leaves treated with efther water
or 45umoll~™" ABA in the dark. Values are means+SE
(n = 4), Asterisks represent values that are significant at
P=0.05 level by Student’s f-test when compared to
water control.
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Figure 2. Effect of DMTU on the contents of protein (A), and MDA (B), and the activities of 50D (C), APOD (D), GR (E),
and CAT (F} in rice leaves treated with ABA. The concentrations of ABA and DMTU were 45 pmoll~" and Smmall™",
respectively. All measurements were determined 2 days after treatment in the dark. Values are means+3E (n = 4).
Value with the same letter are not significantly different at P=0.05 level, according to Duncan's multiple range test.
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Figure 3. Effect of DMTU, DPI, and IMD on the contents
of Ash (&) and GSH (B) in rice leaves treated with ABA.
The concentrations of ABA, DMTU, DPI, and IMD were
Humoll™", Smmell~", 25pmoll™", and 0.1 mmol -7,
respectively. All measurements were determined 2 days
after treatment in the dark. Values are means+5SE
(= 4). Value with the same letter are not significantly
different at P<0.05 level, according to Duncan®s multi-
ple range test.
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Figure 4. Effect of DP| and LMD on the contents of protein (A, D), and MDA (B, E;;, and Hy0y (C, F) in rice leaves treated
with ABA. The concentrations of ABA, DPl, and IMD were 45, 25umoll™', and 0.1 mn‘mll_‘r respectively. All
measurements were determined 2 days after treatment in the dark. Values are means +5E (n = 4). Value with the same
letter are not significantly different at P<0.05 level, according to Duncan’s multiple range test.
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Figure 5. Effect of DPI on the activies of S0D (A), APOD (B}, GR (C), and CAT (D) in rice leaves treated with ABA. The
concentrations of ABA and OPI were 45 and 25 pmol 1™, respectively. All measurements were determined 2 days after
treatment in the dark. Values are means=+5E (n = 4). Value with the same letter are not significantly different at

P=0.05 level, according to Duncan®s multiple range test.
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Figure &. Effect of IMD on the activies of SOD (A), APOD (B), GR (C), and CAT (D) in rice leaves treated with ABA. The

concentrations of ABA and IMD were 45 pmoll~" and 0.1 mmol 177,

respactively. All measurements were determined 2

days after treatment in the dark. Values are means£5E (n=4). Value with the same letter are not significantly
different at P=0.05 level, according to Duncan's multiple range test.
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Figure 7. Effect of KCN and MaM; on the contents of
protein {4), and MDA (B}, and HyOy (C) in rice leaves
treated with ABA. The concentrations of ABA, KCH, and
MaMz were 45, 10pmoll™", and 1 mmel 177, respectively.
All measurements were determined 2 days after treat-
menit in the dark. Values are means+ 5E (n = 4). Value
with the same letter are not significantly different at
P=0.05 level, according to Duncan’s multiple range test.
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Figure B. Effect of KCN and Mahy on the activies of 500 (4), APOD (B), GR (C), and CAT (D) and the contents of Ash (E)
and GSH (F) in rice leaves treated with ABA, The concentrations of ABA, KCN, and NaM; were 45, 10umoll™", and
immol ™", respectively. All measurements were determined 2 days after treatment in the dark. Values are means + SE
(n = 4). Value with the same letter are not significantly different at P=0.05 level, according to Duncan's multiple range
test.
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