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Protection enzymes and lipid peroxidation in Phyllostachys edulis

seedlings with temperature and water stresses
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Abstract: To determine the effects of high temperature, drought, combined high temperature and drought, and
re-watering on protective enzymes and lipid peroxidation of Phyllostachys edulis seedlings, an experiment was
set up with treatments: 1) optimal temperature (day 28 “C/night 22 °C) and normal hydration (75% of field
water-holding capacity) as a control group, 2) optimal temperature and drought (35% of field water-holding
capacity), 3) high temperature (day 40 “C /night 22 °C) and normal hydration, and 4) combined stress fol-
lowed by re-watering to determine the effects on antioxidase, hydrogen peroide (H,0,), and malondialdehyde
(MDA). Samples were respectively collected on Day 7 after the start of treatment, and at 9:00 am on Day 0, 1,
3 after re-watering, sample weight of each group is 1.0 g. Results showed that 1) With high temperature SOD
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activity increased the most (P<<0.01), and with drought POD activity was greatest (P<<0.05); after drought the
H,0, level was significantly higher (P<<0.01) than other conditions. After combined stress, POD and APX ac-
tivities increased the most (P<<0.01), and the level of MDA was higher than other treatments (P<<0.05). 2)
On Day 1 after re-watering, H,0, increased (P<<0.05) leading to an increase of POD and CAT activity (P <
0.05) with APX activity decreasing then increasing (P<<0.05). On Day 3 after re-watering, levels of MDA and
H,0, returned to levels of the control group, but with the combined-stress treatment, SOD, POD, and CAT ac-
tivities continuously decreased (P<<0.05) and APX activity and H,0, levels decreased and then increased (P<<
0.05) with MDA levels continuing to rise (P<<0.05). On Day 3 after re-watering MDA and H,0, were at high
levels and significantly higher than those of drought conditions (P<<0.05). Thus, the protective mechanism for
Ph. edulis seedlings with high temperature was CAT, with drought was POD, and with combined-stress condi-
tions were APX and POD, with SOD playing an important role in anti lipid peroxidation for all three stresses.
[Ch, 6 fig. 29 ref.]

Key words: plant physiology; Phyllostachys edulis; heat; drought; rehydration; protective enzyme; hydrogen
peroxide; malondialdehyde
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Figure 1  Changes of H,O, content of Phyllostachys edulis Figure 2 Changes of MDA content of Ph. edulis leaf under
leaf under heat and drought stress heat and drought stress
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Figure 5 Effect of rewatering on MDA content of Phyllostachys

edulis leaf

Figure 4  Effect of rewatering on H,O, content of Phyllostachys

edulis leaf
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