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Abstract

Nowadays, the use of agricultural wastes is very important for improving the production of agricultural products.
Applying biochar, as a soil conditioner, reduces the chemical fertilizer requirements, preserves soil water storage and
improves the growth and quality of horticultural products. To investigate the effect of biochar in the planting bed of
Kapi pepper (Capsicum annuum L.), an experiment was carried out as a completely randomized design with three
replications in 2022 in a commercial greenhouse located in Garmsar City. The treatments included wheat straw biochar
with the application rates of zero, 10, 20, 40 and 60 g kg*! soil. The assessed traits included fresh and dry weights of
fruit, fruit length and number of fruits per plant, cell membrane stability index, soluble solids, titratable acidity, pH,
vitamin C, anthocyanin and total chlorophyll content. Moreover, the activity of peroxidase, catalase and superoxide
dismutase enzymes. The results showed that the treatments had a significant effect on the studied traits, so that the
highest fresh and dry fruit weights, cell membrane stability index, fruit length, and number of fruits per plant were
obtained in the biochar treatment of 40 g kg™' soil. Moreover, the highest values of titratable acidity, vitamin C,
anthocyanin and peroxidase enzymes activity were observed in this treatment. Besides, the highest values of dissolved
solids, pH and total chlorophyll content were recorded in the biochar treatment of 60 g kg! soil, while having the lowest
values in all attributes of the control. According to the results, applying biochar at the rate of 40 g kg soil could
improve the morphological and biochemical characteristics of Kapi pepper.

Keywords: Anthocyanin, Biochemical traits, Enzyme activity, Soluble solids, Vitamin C.

Background and Objectives: Kapi pepper (Capsicum annuum L.) is a good source of antioxidant compounds and is
rich in vitamin C, carotenoids, phenolic compounds and potassium (Olatunji and Afolayan, 2018). Today, the use of
biochar as a soil conditioner has attracted the attention of researchers. Biochar is enriched with carbon that adsorbs
nutrients and provides them to the plant when needed. As a result, the need for fertilizer and the cost of fertilization are
reduced. The biochars provide moisture for the plant, improving fruit growth and quality (Bakhshipour et al., 2022).
Therefore, this research was conducted to investigate the effect of wheat straw biochar on the growth, physiological and
biochemical characteristics of Kapi pepper.

Methods: This experiment was conducted as a completely randomized design with three replications in 2022 in a
commercial greenhouse located in Garmsar City. The treatments included wheat straw biochar with the application rates
of zero, 10, 20, 40, and 60 g kg™' soil. First, the seeds of the Kapi pepper were planted in a planting tray containing peat
moss bed. After one month of transplanting, they were transferred to pots containing different treatment ratios.
Sampling was done three months after transplanting to evaluate the traits of fresh and dry weights of fruit, fruit length
and number of fruits per plant, cell membrane stability index, soluble solids, titratable acidity, pH, vitamin C,
anthocyanin and total chlorophyll content. Moreover, the activity of peroxidase, catalase and superoxide dismutase

Copyright © 2024 Isfahan University of Technology, Published by IUT Press. This work is licensed under a Creative
Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Non-commercial uses of the work are permitted, provided the original work is properly cited.



http://dx.doi.org/10.29252/ejgcst.9.2.1
https://jspi.iut.ac.ir/index.php?slc_lang=en&sid=1
https://portal.issn.org/resource/ISSN-L/2783-5014
https://portal.issn.org/resource/ISSN/2783-5286
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-2494-2011
https://orcid.org/0000-0003-2494-2011

Yazdi and Danaee Effect of Wheat Straw Biochar on Growth and Biochemical ...

eénzymes was assessed.

Results: According to the results, the treatments had a significant effect on the studied traits. The highest fresh and dry
weights of the fruit (i.e., 57.43 and 12.56 g), cell membrane stability index (85.39%), fruit length (12.56 cm), number of
fruits per plant (29.50), titratable acidity (1.13%), vitamin C (102.61 mg 100 g' FW) and anthocyanin (9.94 mg g"! FW)
were recorded in the biochar treatment of 40 g kg! soil. Furthermore, the activity of peroxidase, catalase and superoxide
dismutase enzymes (4.25, 5.98 and 4.25 U enzyme g! FW) increased in this treatment. The highest soluble solids (4.95
degrees Brix), pH (4.98) and total chlorophyll content (4.43 mg g!' FW) were obtained in the biochar treatment of 60 g
kg™! soil, while control was the lowest in all of the studied traits.

Conclusions: The application of wheat straw biochar had a positive effect on the growth and biochemical
characteristics of Kapi pepper. Therefore, the use of biochar especially at the rate of 40 g kg™! soil could improve the
growth and physicochemical characteristics of Kapi pepper (Capsicum annuum L.).
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Fig. 1. Effect of different levels of biochar on vitamin C content of Kapia Pepper (Capsicum annuum L.); Columns with dissimilar
letters are significantly different at 5% probability level (Duncan test).
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Fig. 2. Effect of different levels of biochar on anthocyanin content of Kapia Pepper (Capsicum annuum L.) ; Columns with dissimilar
letters are significantly different at 5% probability level (Duncan test).
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Fig. 3. Effect of different level of biochar on total chlorophyll content of Kapia Pepper (Capsicum annuum L.); Columns with

dissimilar letters are significantly different at 5% probability level (Duncan test).
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Table 5. Means comparison of the effect of different levels of biochar on the activity of enzymes in Kapia Pepper (Capsicum annuum L.)
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