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Extended abstract

Introduction

Sweet pepper is a rich source of essential vitamins and minerals. On the other hand, pepper fruit
contains high levels of antioxidants and beneficial substances such as vitamin C, carotenoids and
phenolic compounds. It also contains high concentrations of potassium. These compounds has
nutritional and antioxidant capacity. Sweet pepper originated from the tropical region, which is sensitive
to cold. Therefore, it is necessary to know the defense mechanism of the pepper plant against low
temperatures. In this study, the effect of foliar application of salicylic acid and vermicompost on
different cultivars of sweet pepper under cold stress has been studied.

Materials and methods

The experimental design was a factorial split-plot experiment in a randomized complete block design
with three replications in a greenhouse located in Mashhad in the crop year 1396 and 1397. Cultivation
was performed hydroponically. The main factor of temperature treatment had two levels [9 + 2°C (cold
stress) and 23 + 2°C (optimum)] and the sub factor consisting of two sweet pepper cultivars (green,
yellow) and Different amounts of Salicylic acid (The dose of 0 umol salicylic acid was used as control
group, 200, 300 umol) and vermicompost). Sampling of the plants at the end of the growing season, to
measure the physiological characteristics and quality were randomly.

Results and discussion

The results showed that there was no significant difference between different cultivars in most traits
except vitamin C, beta-carotenoids and lycopene. Maximum dry matter (17.2g), TA (13.6 g 1) in non-
stress cold treatment, and soluble solids (5.03 brix),, carbohydrates(174.5 mg g1), and anti-activity
Oxidation (90.3%) were obtained in cold stress treatment. Damage due to cold stress destroyed the
structure of many membrane lipids and resulted in an increase in the amount of antioxidant compounds.
Soluble solids are known to be key components in increasing cold resistance. An increase in the amount
of soluble solids in winter is part of the plant's adaptation mechanism to cold. The highest yield of fruit
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per plant(740 g) was obtained in non-cold stress treatment plus salicylic acid 300 pmol. Because salicylic
acid in plants improves yield and yield components. Maximum of flavonoids (159.4 mg g) was obtained
in salicylic acid 200 pmol. Flavonoids are a large group of phenolic compounds in plants that increase
their production in environmental stresses by increasing the activity of PAL enzyme. On the other hand,
the use of salicylic acid as a stressor causes the production of a wide range of flavonoids. The highest
amount of beta-carotene and lycopene were obtained in cold stress treatment, yellow cultivar, and
salicylic 300 pmol. Decreased content of carotenoids under stress can be due to oxidation by active
oxygen and damage to their structure. Increased photosynthetic pigments under SA treatment indicate
the protective effect of this growth regulator on photosynthesis and photosynthetic pigments of stressed
plants. Maximum vitamin C was obtained in cold stress treatment (140.7 mg 100 g, yellow cultivar
(134.7 mg.100g1), and salicylic 300 umol (142.52 mg.100 g).

Conclusion

According to the results, the of the present study show that use of salicylic acid foliar application
modulates the effect of cold stress on the physiological and functional parameters of sweet pepper so
that SA can improve cold tolerance by regulating the activities of apoplastic antioxidative enzymes.
Therefore, it is suggested that due to sudden changes in temperature due to climate change and the
destructive effects of temperature stress, especially cold, on plants, more and more complete research
should be done to identify the effects of these stresses and ways to deal with them.
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In each column, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s Multiple Range
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Table 3. Variance analysis of qualitative traits of sweet pepper under cold stress, modifying compounds and cultivar
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Table2. Comparison of average effects of cold stress, cultivar and modifying compounds on the quality traits of sweet

pepper
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In each column, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s Multiple Range
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