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Physiological response to low temperature stress in Casuarina
equisetifolia seedlings
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(Zhejiang Academy of Forestry, Hangzhou 310023, Zhejiang, China)

Abstract: This study was conducted to explore changes in relevant physiological indexes of cold-tolerant and
cold-intolerant Casuarina equisetifolia as well as physiological mechanisms to adapt to a low-temperature envi-
ronment, and to provide a basis for further study of cold resistance in C. equisetifolia. Using a substrate culture,
the related physiological indexes of cold-tolerant (ZS7) and cold-intolerant (HN1) clones of C. equisetifolia
seedlings with successive low temperature stresses at -2, -5, -8, and —11 °C for 2 h, as well as precise expres-
sion patterns with low temperature stresses of =5 °C for 1, 2, 5, 8, 16, 24, 48, and 72 h in climate chambers
were studied. Results showed that for successive low temperature stresses, the rising amplitude of H,0, and
malondialdehyde (MDA) content in the cold-tolerant clones were significantly lower (P<<0.05) than in the
cold-tolerant clones. Basically, the decreased amplitude of total chlorophyll, soluble protein, proline contents,
the activities of superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT), and ascorbate peroxi-
dase (APX), as well as contents of glutathione reductase (GR), glutathione (GSH), and oxidized glutathione
(GSSG) in ZS7 were significantly lower (P<<0.05) than in HN1. The GSH/GSSG ratio in ZS7 increased grad-
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ually; whereas, HN1 decreased first and then increased. For low temperature stress at =5 °C, the rising ampli-
tude or decrease in amplitude of physiological indexes in the two clones were different as was the time to its
peak for physiological indexes of SOD, POD, CAT, APX, and GR as well as contents of total chlorophyll, solu-
ble protein, proline, and GSH with ZS7 being generally higher than HN1. Thus, different clones showed differ-
ent physiological response mechanisms to low temperature stress with the cold-tolerant clone resisting low tem-
perature and enhancing cold resistance by maintaining the content of soluble protein and proline, promoting
antioxidant enzyme activities and antioxidant contents, decreasing the accumulation of H,0, and MDA, and in-
hibiting chlorophyll deterioration. [Ch, 5 fig. 31 ref. ]
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Figure 1  Effect of successive low temperatures and low temperature (-5 °C) conditions for 1-72 h on chlorophyll content in Casuarina

equisetifolia
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