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Compensatory Ability and Defense Mechanism of Chinese Cabbage under High
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Abstract: Chinese cabbage was taken as experimental material, which were cultured in a climate chamber with
12h/12h photoperiod under 37°C/30°C for 3d, 6d, and 9d respectively before transferred to normal conditions
(25°C/18°C). The samples were then cultured for 9d for recovery. Chinese cabbage cultured constantly under
25°C/18°C was set as the control. The results showed that the growth of Chinese cabbage was hindered significantly
by high temperature. The growth rate was 32.68%, 82.86%, and 100.00% lower than the control after stressed for 3, 6,
and 9 days, respectively. The net photosynthetic rate (P,), stomatal conductance (Gg), transpiration rate (T,)
decreased with increased treatment time of high temperature, while malondialdehyde (MDA) and intercellular CO,
concentration (C;) increased. However, chlorophyll content, soluble protein, and antioxidant enzyme activities
increased, which means defense mechanism of Chinese cabbage was motivated. During the recovery phase, the
samples treated for 3 days and 6 days both increased in P,, G;, and T,, while decreased in C;, MDA content, soluble
protein, and enzyme activities. The Chinese cabbage cultured under 37°C/30°C for 3 days exhibited over-

compensation during the 6" -9 day of recovery phase, the compensation index was 1.10. Chinese cabbage cultured
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under 37°C/30°C for 6 days exhibited under-compensation, while which cultured for 9 days died during the recovery

phase. The results indicated that high temperature treatment for more than 3 days can cause irreversible damage to

Chinese cabbage. Grey correlation analysis revealed that the Py, Gs, soluble protein, MDA, and chlorophyll content

play key roles in the compensatory growth of Chinese cabbage, which were major driving factors for the

compensatory growth of Chinese cabbage.
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Fig. 1 The relative increment of dry biomass of Chinese cabbage during the stress phase (a) and the recovery phase (b)
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Soluble protein (a) and MDA (b) contents of Chinese cabbage during the stress phase and the recovery phase
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Table 1 Grey correlation degree between Chinese cabbage absolute increment weight and biochemical indices during the

recovery phase

PB4 48 HR Biochemical factors

Chl Pn

Tr Ci Pro SOD CAT POD MDA

TH A% 44 5 Absolute increment weight 0.4414  0.6287

0.5518  0.1625 0.1073  0.4559  0.1397 0.4203  0.2868  0.4446

T Chl AMHEREE i Pro Nl IEER A& &

Note: Chl is chlorophyll content; Pro is soluble protein content.
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