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() Superoxide dismutase (SOD)
0, H,0,
MnSODs, FeSODs CuwzZnSODs isoforms
cytosol SODs
SODs

() Ascorbate peroxidase(APX), Glutathione reductase(GR), and Mono—dehydroxy-ascorbate

reductase(MDAR)

APX GR MDAR ascorbate-glutathione cycle ( 1)
APX H,0, ascorbate
monodehydroxyascorbate(MDA) MDA ferredoxins NADPH

MDAR ascorbate  APX

cytosolic 753
PSI
Calvin cycle
GR NADPH GSSG GSH
ascorbate-glutathione cycle GR 80% cytosol
fig GR APX
() Catalase(CATY)
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CAT(mM)
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APX H20,
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isomer o -tocopherol
o -tocopherol



() Carotenoids
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(ascorbate-glutathione cycle)

(Foyer et al. 1994)

B -carotene
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() Glutathione(GSH)
NAD(P)H
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0.5 1.0 kg /ha
2001) PS |
PQ" 0, 0,
canadensis)
PQ+

24

GR

(Szigeti

30 50 (
ferredoxin

(Conyza



PSII (light harvest center) (light reaction center)
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2
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(Conyza sumatrensis) ( 1994)
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0, SOD
H,O, H,0, APX GR ascorbate-glutathione cycle ascorbate
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APX GR CAT SOD
H202
Fenton reaction OH’ GSH



CAT POD

(Chang and KAO 1998)

APX GR APX mRNA
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SOD GR
(Amsellem et al. 1993) 2
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(Turcsanyi
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1. (Reactive oxygen species; ROS)
ROS
Photosynthesis
electron transport Chloroplast 0;
PS1orPSII
Respiration
P Mitochondria O,
electron transport
Glycolate oxidase Peroxisome H,0O,
Excited chlorophyll Chioroplast o},
NADPH oxidase Plasma membrane (O
Fatty acid B - oxidation Peroxisome H,O,
Oxalate oxidase Apoplast H,0,
Xanthine oxidase Peroxisome 0;
Peroxidase, Mn** and NADH Cell wall H,0,
Amine oxidase Apoplast H,0,
Mittler, R. 2002.
2
ROS
Chloroplast, Cytosol, Mitochondria, -
Superoxide dismutase ] P ot 0;
Peroxisome, Apoplast
Chloroplast, Cytosol, Mitochondria,
Ascorbate peroxidase ] P ot H,0,
Peroxisome, Apoplast
Catalase Peroxisome H,0O,
Glutathione peroxidase Cytosol H,0,, ROOH
Peroxidase Cell wall, Cytosol, Vacuole H,0O,
Thioredoxin peroxidase Chloroplast, Cytosol, Mitochondria H,0,
Chloroplast, osol, Mitochondria,
Ascorbic acid ) P ot H,0,
Peroxisome, Apoplast
Chloroplast, osol, Mitochondria, -
Glutathione . plast, Oyt H0, Oz
Peroxisome, Apoplast
a -Tocopherol Membrane ROOH, O;
Caretenoids Chloroplast 0;
Mittler, R. 2002.



Amaranthus lividus(
Livid Amaranth

Bidens pilosa
Hairy Beggarticks

Conyza bonariensis(
Hairy Fleabane

Conyza Canadensis (
Horseweed

Conyza sumatrensi§(
Sumatran Fleabane

Crassocephalum crepidiodes

Redflower Ragleaf (

Cuphea carthagenenis
Tarweed Cuphea

Eleusine indica(
Goosegrass

Epilobium adenocaulon
American willowherb

Erigeron philadel phicus
Philadel phia Fleabane

Hordeum glaucum
Wall Barley

Hordeum leporinum
Barley Grass

I schaemum rugosum(
Saramollagrass

Lepidium virginicum
Virginia Pepperweed

Loliumrigidum
Rigid Ryegrass

Poa annua( )
Annual Bluegrass

Solanum americanum

American Black Nightshade

Solanum nigrum( )
Black Nightshade

Vulpia bromoides
Silvergrass

Youngia japonica(
Asiatic Hawksbeard

)

1990- Madaysia

1991- Kenya
1989-Egypt

1989-Japan

2003-South Africa
1980- Japan

1993- Canada (Ontario)
1994- USA (Mississippi)
1998- Belgium

1980- Japan
1980- Taiwan
1990- Mdaysia
1998- Sri Lanka

1990- Madaysia

1984- Fiji

1990- Maaysia
1996- USA (Florida)

1982- Belgium
1989- United Kingdom

1989- Japan

1984- Austraia (Victoria)
1996- Australia (South Australia)

1988- Austraia (Victoria)
2001- Australia (South Australia)

1989- Madaysia

1993- Canada (Ontario)

2002-South Africa

1981- United Kingdom
1993- Belgium

1985- USA (Florida)

1990- Maaysia

1990- Austrdia (Victoria)

1980- Japan

Vegetables

Coffee

Unspecified
Roadsides
Orchards, and vineyards

Orchards, railways, roadsides, and vineyards

Peaches
Soybean
Nurseries

Cropland, orchards, and roadsides
Cropland, railways, and roadsides
Vegetables

Tea

Vegetables

Taro

Vegetables
Tomatoes

Pears
Hops

Cropland, orchards, railways, and roadsides

Alfdfa, and cereals
Alfdfa

Alfafa
Alfafa

Rubber, and vegetables

Peaches

Fruit, and vineyards

Hops
Hops

Tomatoes

Vegetables

Alfalfa

Cropland, and roadsides

International survey of herbicide resistant weeds by HRAC, NAHRAC, and WSSA (2003).
http: // www.Weedscience.com
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Conyza bonariensis

C. bonariensis

APX,GR
. SOD, Catalase,
Lolium perenne
Peroxudase
L. perenne SOD, GR

Nicotiana tabacum SOD isoenzymes

C. bonariensis

C. bonariensis

C. canadensis

Hordeum glaucum

H. leporinum

C. bonariensis

Pisum sativum

Shaaltiel and Gressel, 1985
Shadltiel, et al. 1988

Ye and Gressel, 2000

Harper and Harvey, 1978

Shadltiel, et al. 1988

Shadltiel, et al. 1988

Fuerst and Vaughn, 1990

Norman et al. 1993

Szigeti et al. 2001
Halasz et al. 2002

Lasat et al. 1997

Preston et al. 1992

Amsellen et al. 1993

Donahue et al. 1997
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HO —»¢€e — pg] —» O,

SOD
MDA H20,
Fd @ tAPX
ASA H,O

(a) The water-water cycle.
NAD(P)H
% : % MDAR
H20; M DA NAD(P)"
ASA+DHA NAD(P)
DHAR
NAD(P)H
(b) The ascorbate-gluathione cycle.
H,O, XGGSSG X NAD(P)*
NAD(P)H

(c) The glutathione peroxidase (GPX) cycle.

02 H20; » H,0O,
Q7 CAT
SOD 0,
(d) Catalase (CAT).

Fig. 1. Pathways for reactive oxygen intermediate (ROI) scavenging in plants.
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