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Abstract: An experiment was conducted to study the effect of different concentrations (20, 40, 60, 
80, 100mg/kg) of gibberellin (GA3) on antioxidant enzymes of ‘Hongdeng’ sweet cherries. The 
results showed that POD, CAT and SOD activity decreased during the development of sweet cherry 
fruit;GA3 concentration of the processing of three kinds of enzyme activity were lower than control 
at the time of the fruit mature, especially the 60, 80, 100 mg/kg of GA3 treatment has lower 
antioxidant enzyme activity, accelerate the aging of the fruit. Therefore, it is suggested that the use 
of GA3 should be reduced in the actual production process, especially high-concentration GA3 
spraying is unfavorable to fruit. 

1. Introduction  

Sweet Cherry (Prunus avium L.), called cherry, European sweet cherry, fruit nutrient-rich, fruit 
grain, flavor unique [1]. Gibberellin is an important plant hormone, which plays an active role in 
promoting plant stem and leaf elongation, seed germination, fruit maturation and senescence [2-3]. 
The maturation and senescence of fruit is a controlled oxidation process, and the Free radicals 
damage theory considers that the dynamic equilibrium of oxygen free radicals produced and cleared 
in vivo is destroyed, thus aggravating the membrane lipid peroxidation [4].  It is reported that the 
GA3 spraying can improve the antioxidant activity of grape [5], Mango [6], Persimmon [7] and 
apricot [8].  In this study, the effects of different concentrations on the activity of POD, CAT and 
SOD were studied in the GA3 of sweet cherry during the growth and development of the fruit, 
aiming to standardize the rational use of GA3 in production, and to provide theoretical basis and 
guide practice for improving its economic benefit comprehensively. 

2. Materials and Methods 

Materials. The varieties of sweet cherry trees were ‘Hongdeng’, about 10 years, and the rootstock 
was Mountain cherry. The experimental site was farmer orchard in Pinghe Village, Xixi Township, 
Hanyuan County, Sichuan Province. The experiment was carried out by selecting sweet cherry 
plants with the same tree potential and normal growth and development. Test reagent for GA3 (75% 
gibberellic acid crystalline powder, Shanghai Tongrui Biotechnology Co., Ltd.). 

Experimental Design. In late March 2017, the experiment was carried out to select sweet cherry 
plants with normal growth, sweet cherry at the beginning of flowering period, choose the same 
flowering time of the branches listed, and marked flowering time. The GA3 was applied to the 
whole tree in the early flowering period of sweet cherry and around 9:00 a week after anthesis. Set 6 
concentrations: 20, 40, 60, 80, 100mg/kg, with spraying water treatment as control (CK), other 
management measures the same, high level of management.  In the 15th day after full flowering 
period, fruit with uniform flowering period was adopted. According to the fruits of the east, south, 
west, and north, the fruit size was the same, there were no pests and no mechanical damage, 30 
samples were taken for 5 days. After sampling, immediately put into the ice cassette back to the 
laboratory, stored in the -80℃ refrigerator, and the activities of peroxidase (POD) [9], catalase 
(CAT) [10] superoxide dismutase (SOD) [11] were measured. 
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Statistical Analyses. Statistical analyses were conducted using SPSS 13.0 statistical software (IBM, 
Chicago, IL, USA).Data were analyzed by one-way analysis of variance with Duncan’s multiple 
range test(p = 0.05 confidence level) 

3. Results and Discussion 

Effect of Gibberellin Treatment on POD Activity. As shown in Table 1, during the growth and 
development of sweet cherry fruits, the POD activity of the control and each treatment generally 
showed a decline-rise-decline trend. From 25 d to 40 d after flowering, POD activity of the control 
and each treatment rapidly decreased; After the flower 45d, GA3 treatment at 20, 40, 60, 80, and 100 
mg/kg was significantly different from the control (P < 0.05), and the treatments were significantly 
reduced by 21.8%, 28.4%, 33.8%, 44.0%, and 77.12% compared to the control. As the 
concentration of GA3 increases, the POD activity is lower. 

Table 1 Effect of Gibberellin Treatment on POD Activity 
Treatment POD activity(U·g-1·min-1) 

15d 20d 25d 30d 35d 40d 45d 

Contral 54.99±1.43c 25.44±1.67c 31.77±0.92e 26.71±0.59a 19.05±0.64a 17.43±0.69a 10.58±0.26a 

20mg/kg 64.60±1.73b 27.06±1.25bc 40.11±1.67d 24.01±0.72a 15.34±0.64ab 13.56±0.06b 8.27±0.11b 

40mg/kg 73.78±1.47a 37.90±0.58a 41.69±1.22cd 20.52±1.15b 11.16±0.06bc 9.59±0.17c 7.58±0.13c 

60mg/kg 41.35±0.66d 38.88±0.68a 44.83±1.31c 18.26±1.46bc 10.63±3.31c 8.28±0.29d 7.00±0.20c 

80mg/kg 60.72±2.02b 40.27±1.92a 59.21±1.16b 17.08±0.54c 9.15±0.18c 7.41±0.06d 5.92±0.11d 

100mg/kg 42.61±1.56d 31.49±2.09b 72.42±1.48a 13.60±0.30d 7.01±0.29c 5.54±0.30e 2.42±0.24e 

Different lowercase letters indicate significant differences based on one-way analysis of variance in 
SPSS 13.0 followed by the least significant difference test (P < 0.05). Same as below. 

Effect of Gibberellin Treatment on CAT Activity. As shown in Table 2, during the growth and 
development of sweet cherry fruits, the CAT activity of the control and GA3 treated with 20 mg/kg 
reached a maximum at 25 days after anthesis, and then decreased continuously; the CAT activity of 
80 mg/kg and 100 mg/kg GA3 decreased from 0.58 mg·g-1·min-1 and 0.63 mg·g-1·min-1 to 0.19 
mg·g-1·min-1 and 0.16 mg·g-1·min-1, respectively, during the development of sweet cherry fruit; 
After  anthesis 45d, there were significant differences in CAT activity (P < 0.05) compared with 
the GA3 treated with 60, 80 and 100mg/kg, and significantly decreased by 40%, 36.7% and 46.7% 
compared with the control. 

Table 2 Effect of Gibberellin Treatment on CAT Activity 
Treatment CAT activity(mg·g-1·min-1) 

15d 20d 25d 30d 35d 40d 45d 

Contral 0.31±0.02c 0.39±1.24b 0.43±1.12b 0.40±1.08abc 0.34±1.62a 0.32±0.81a 0.30±0.26a 
20mg/kg 0.24±0.84d 0.41±0.19b 0.42±0.81b 0.41±0.52ab 0.33±1.52a 0.31±0.74ab 0.23±0.77ab 
40mg/kg 0.44±0.15b 0.47±0.56a 0.43±1.21b 0.42±0.85ab 0.38±0.84a 0.34±0.38a 0.21±0.31abc 
60mg/kg 0.30±0.94cd 0.48±0.65a 0.41±0.49b 0.34±0.42c 0.31±1.12a 0.30±1.59ab 0.18±0.63bc 
80mg/kg 0.58±0.16a 0.46±0.68a 0.49±1.62a 0.46±0.38a 0.32±0.59a 0.31±0.77ab 0.19±0.41bc 
100mg/kg 0.63±1.21a 0.28±0.87c 0.52±1.59a 0.36±0.77bc 0.35±0.88a 0.29±0.65b 0.16±1.13c 

Effect of Gibberellin Treatment on SOD Activity. As shown in Table 3, during the growth and 
development of sweet cherry fruit, the SOD activity of the control and each treatment showed a 
trend of decreasing-increasing-decreasing, reaching a maximum at 15 days after anthesis; 25 days to 
45 days after anthesis, the treated SOD activity has been decreasing, especially the GA3 treatment at 
80mg/kg and 100mg/kg decreased from 5.24 U·g-1, 4.89 U·g-1 to 1.75 U·g-1, 1.18 U·g-1; At 45 days 
after flowering, the CAT activity of GA3 in each treatment was significantly different  from that of 
the control (P < 0.05), and significantly decreased by 17%, 30%, 21.2%, 27% and 50.8% compared 
to the control. 
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Table 3 Effect of Gibberellin Treatment on SOD Activity 

Treatment SOD activity(U·g-1) 
15d 20d 25d 30d 35d 40d 45d 

Contral 4.91±0.49c 4.20±0.19b 4.71±0.25c 4.52±0.53a 3.97±0.23a 3.35±0.55a 2.40±0.18a 
20mg/kg 4.62±0.21cd 4.25±0.28b 5.00±0.33b 4.32±0.14b 3.14±0.56b 2.31±0.53c 1.99±0.29b 
40mg/kg 5.03±0.43d 3.36±0.24d 4.53±0.30b 3.74±0.48c 3.18±0.25b 2.74±0.13b 1.68±0.36c 
60mg/kg 5.55±0.89a 5.13±0.15a 5.49±0.17a 3.19±0.91d 2.82±0.41c 2.42v0.16c 1.89±0.68b 
80mg/kg 5.24±0.58b 3.62±0.14c 4.69±0.43c 3.26±0.54b 2.53±0.42d 2.49±0.22c 1.75±0.32c 
100mg/kg 4.89±0.85c 4.09±0.13b 4.41±0.97d 2.68±0.21e 2.45±0.31d 1.91±0.62d 1.18±0.44d 

4. Conclusions 

The results of this study show that the effect of different concentrations of GA3 on POD, CAT and 
SOD activity were different during the fruit development of sweet cherry. POD and SOD activity 
decreased-increased-decreased with increasing number of days of fruit development, and CAT 
activity showed a trend of rising-descending; with the increase of GA3 concentration, POD, CAT 
and SOD activity decreased, high concentration of GA3 spraying accelerated the senescence of the 
fruit, and suggested that the use of GA3 should be reduced in production. 
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