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Abstract: To understand the effects of mechanical damage on the antioxidant defense system of A riemisia frigi-
da, we analyzed the changes of reactive oxygen species (ROS) level, antioxidant enzyme activities, and ascor-
bate-glutathione  (AsA-GSH) cycle efficiency under light, moderate, and heavy mechanical damage. Results
showed that with a mechanical damage treatment, the O',” production rate, H,O,, and malondialdehyde (MDA)
contentincreased significantly (P<0.05) in leaves and roots of A. frigida and was significantly lower (P<
0.05) in roots than in leaves. Also, activities of superoxide dismutase (SOD), catalase (CAT), and peroxidase
(POD) were significantly higher (P=<0.05) with the mechanical damage treatment compared to the control.
The activities of ascorbate peroxidase (APX), monodehydroascorbate reductase (MDHAR), dehydroascorbate
reductase (DHAR), and glutathione reductase (GR), as well as regenerating rates of AsA and GSH, and redox
statuses  (ratios of AsA/DHA and GSH/GSSG) with light and moderate mechanical damage were not signifi-
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cantly different (P=0.05) from the control; whereas compared to the control efficiency of the AsA-GSH cycle
was significantly lower (P<<0.05) with heavy mechanical damage. The antioxidant defense system in roots of A.
Jrigida also showed obvious stress in response to mechanical damage capacities. It was concluded that with light
and moderate mechanical damage A. frigida had an efficient metabolism in the ascorbate-glutathione cycle,
which rapidly scavenged H,0, to alleviate the oxidative damage and, therefore, had a stronger tolerance to me-
chanical stress damage. [Ch, 4 fig. 1 tab. 42 ref. ]
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AR 150 d 224y o 4ERR/K N 365.6 mm, FEK Z TR 6-8 J1, (HAEREKEN 80% /4 o ABES
X FEE R Y N FE R, B T 5 Cleistogenes squarrosa, 75 [R5 Stipa krylovii, KE 3, B R
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1.4 HiE4E
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Table 1  Effect of mechanical damage on O, ", HyO, and MDA content in Artemisia frigida

AL B 0;7(A540)/(min™'+g™) i A AL S/ (pmol - g™ MDA/ (pmol - g™)
R it HE (A4 ) 24.72+3.94 B 22.86+0.47 C 10.05£0.46 C
B 29.17+0.93 B 27.67+1.01 B 12.93+0.53 B
iz 43.89+3.94 A 29.23+0.67 AB 18.37£0.22 A
Gl 51.67+3.63 A 32.39+0.94 A 20.88+1.53 A
-5 41 B B 1 422.45 141.79 220.23
4N A | B 88.31 4.97 4.54
R Xt IR (R A3 ) 11.67+1.48 b 16.37£0.56 ¢ 8.06£1.2 b
R 19.17+0.44 b 18.39+0.17 be 10.74£1.01 a
v g 28.06+2.28 a 20.79+0.94 b 11.94x0.37 a
Ciliy 33.06x1.73 a 25.52+0.10 a 12.13£0.49 a
-5 Al NN NEiNES 809.43 139.94 31.69
41N B 118.17 37.25 9.01
BB 153 114 5 1) o * o
) AL 114 5 ) o *x o
0 A 5 45 403 1 52 BA T e e i
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Figure 1 Effect of mechanical damage on activity of antioxidant enzymes in Artemisia frigida
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Figure 2 Effect of mechanical damage on AsA content in Figure 3  Effect of mechanical damage on GSH content in

Artemisia frigida Artemisia frigida
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Figure 4  Effect of mechanical damage on enzymes activity of AsA-GSH cycle in Artemisia frigida
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