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Abstract. The effects of exogenous sodium nitroprusside (SNP, nitric oxide donor) on the growth, yield, photosynthetic
characteristics, and antioxidant enzyme activity of kimchi cabbage (Brassica rapa L. subsp. pekinensis (Lour.) Hanelt)
was studied under the low temperature conditions. Kimchi cabbages were treated with SNP of three concentrations
(7.5, 15, 30 mg-L™) for three times at four-day intervals and exposed to low temperature (16/7°C) stress for seven
days. SNP treatment induced increases of net photosynthetic rate (Pn), stomatal conductance (Gs), intracellular CO,
concentration (Ci) and transpiration rate (Tr) under the stress condition with the highest level after the third treatment.
The contents of malondialdehyde (MDA) and H,O, were significantly lower in the treatment of SNP compared to the
non-treated control. The activity of ascorbate peroxidase (APX), catalase (CAT), peroxidase (POD) and superoxide
dismutase (SOD), increased in treated plants by up to 38, 187, 24 and 175%, respectively compared to the non-treated
control. SNP-treated and untreated plants had similar growth characteristics. Compared to the control group,
SNP-treatment increased fresh weight and leaf area by 5%. Overall, our findings suggest that the application of sodium
nitroprusside to the leaves contributes to reducing physiological damage and enhancing the activities of antioxidant
enzymes, thereby improving low temperature stress tolerance in kimchi cabbage.
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Fig. 1. Comparison of photosynthetic rate (Pn, A), stomatal conductance (Gs, B), intracellular CO, concentration (Ci, C), and transpiration rate (T,
D) of kimchi cabbage leaves as affected by treatment with different concentrations of sodium nitroprusside (SNP) at 4 days after foliar application
under low temperature condition. Vertical bars represent the standard error of means from six replications. Different letters indicate significant

differences determined by Duncan’s test (p < 0.05).
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Fig. 2. Measurement of malondialdehyde (MDA, A) and H,O, (B) contents in kimchi cabbage leaves as affected by treatment with different
concentrations of sodium nitroprusside (SNP) at 4 days after foliar application under low temperature condition. Vertical bars represent standard
errors of the mean from nine replications. Different letters indicate significant differences determined by Duncan’s test (p < 0.05).
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Fig. 3. Comparison of ascorbate peroxidase (APX, A), catalase (CAT, B), peroxidase (POD, C), and superoxide dismutase (SOD, D) activity levels
in kimchi cabbage leaves as affected by treatment with different concentrations of sodium nitroprusside (SNP) at 4 days after foliar application
under low temperature condition. Vertical bars represent standard errors of the mean from nine replications. Different letters indicate significant

differences determined by Duncan’s test (p < 0.05).

Table 1. Kimchi cabbage growth as affected by foliar application of sodium nitroprusside (SNP) and exposure to low temperature condition at 54 days

after transplanting.
. - Fresh weight Dry weight Leaf length Leaf width  Chlorophyll Number of leaves Leaf area
T Fol |
emperature - Foliar application. 1 nt) (gplant) (cm) (cm) (SPAD) (noJplant)  (cm¥plant)
22/17°C H0 489.5a" 30.1a 30.6a 17.9b 41.8b 52.3a 6,266a
H0 453.2b 24.7a 30.8a 19.1ab 45.9a 47.9b 5,817b
16/7°C SNP 7.5 mg-L" 480.9ab 29.0a 30.8a 18.6ab 44.8a 50.6ab 6,184a
SNP 15 mg-L! 472.3ab 27.7a 30.7a 19.9a 44.0ab 49.9ab 6,015ab
SNP 30 mg-L" 478.2ab 28.8a 30.7a 19.3ab 44.6a 50.1ab 6,059ab
“Different letters indicate significant differences determined by Duncan’s test (p < 0.05).
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2 A= 52T AFARI(FHAH S RS-2020-RD00
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