Journal of Horticultural Science
https://jhs.um.ac.ir A

Research Article
Vol. 38, No. 4, Winter 2024, p. 639-653

The Effect of Foliar Application of Calcium Chloride, Ascorbic Acid and
Harvest Time on Fruit Quality of Tomato (Solanum lycopersicum cv.
SVv8320TD)

Z. Khalili*, F. Nekounam'“?* T. Barzegar’, Z. Ghahremani’, M. Farhangpour!

1, 2 and 3- M.Sc. Student, Assistant Professor and Associate Professor, Department of Horticultural Science, Faculty of
Agriculture, University of Zanjan, Zanjan, Iran, respectively
(*- Corresponding Author Email: nekounam@znu.ac.ir)

How to cite this article:

Khalili, Z., Nekounam, F., Barzegar, T., Ghahremani, Z., & Farhangpour, M. (2024). The
effect of foliar application of calcium chloride, ascorbic acid and harvest time on fruit
quality of tomato (Solanum lycopersicum cv. SV8320TD). Journal of Horticultural
Science, 38(4), 639-653. (In Persian with English abstract).
https://doi.org/10.22067/jhs.2023.82265.1265

Received: 05-05-2023
Revised: 18-07-2023
Accepted: 09-08-2023
Available Online: 12-08-2023

Introduction

Tomato (Solanum lycopersicum L.) belongs to the Solanaceae family, which is one of the most widely cultivated
and economically important vegetables in the world, which is an excellent source of ascorbic acid and has high
antioxidant capacity against oxidative damage caused by free radicals. Ascorbic acid (AsA) is a water-soluble
vitamin that plays a key physiological role in scavenging reactive oxygen species (ROS), and enzyme cofactor.
Ascorbic acid is antioxidant and anti-stress agent, and also acts as a signaling molecule in some plant physiological
processes and defense mechanisms. Positive roles of such antioxidants in scavenging or chelating the free radicals
and activating the natural resistance against different biotic and abiotic stresses have been reported in several fruit
trees. Calcium has a vital role for normal growth and development of plants due to an important role in balancing
membrane structures, increasing nutrient uptakes and activates of metabolic processes. Calcium plays a vital role in
maintains cell wall stability, integrity and determining the fruit quality. To our knowledge, however, little
information is available regarding the interaction effect of ascorbic acid and calcium chloride on tomato. Thus, the
aim of this study was to investigate the foliar application of ascorbic acid and calcium chloride on quality and
antioxidant capacity of tomato fruit.

Materials and Methods

To study the effect of foliar application of calcium chloride (Ca) and Ascorbic acid (AsA) on growth, yield and
fruit quality of tomato, the field experiment was carried out from June to September 2021 at Research farm of
faculty of Agriculture, at the University of Zanjan, Iran. Each treatment was carried out with three replicates.
Different concentrations of Ca (0, 0.3, 0.6 and 0.9 %) and AsA (0, 100, 200 and 300 mg.I"%) were sprayed three
times (0, 15, 30 days after full bloom). Fruits were harvested at two harvests stage (orange and red color) and
transferred to the laboratory on the same day. Flesh firmness was determined with penetrometer (model Mc Cormic
FT 32), using an 8 mm penetrating tip. Results were expressed in kg cm-2. The pH values of solutions were
monitored with pH meter. TSS was measured in the extract obtained from three fruit of each replicate with a digital
refractometer Atago PR-101 (Atago Co., Ltd., Tokyo, Japan) at 20°C. Total ascorbic acid content was expressed as
mg per 100 g of juice. Antioxidant activity was measured using the free radical scavenging activity (DPPH) and
calculated according to the following formula: RSA%= 100(Ac-As)/Ac. Statistical analyses were performed with
SPSS software package v. 20.0 for Windows, and means comparison were separated by Duncan’s multiple range
tests at p< 0.05.
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Results and Discussion

The results showed that fruit harvested at red color stage had higher vitamin C, total soluble solid (TSS), total
phenol, flavonoids contents and antioxidant capacity compared to fruit harvested at orange color stage. Foliar
application of AsA and Ca had significantly improved tomato fruit quality. The highest value of TSS (4.9 °B),
vitamin C (46.1 mg.100 ml?), total phenol and flavonoids contents and antioxidant capacity (36%) was achieved
with application of 300 mg.I* AsA and 0.9% Ca in fruit harvested at red color harvest time. The lowest value of pH
and highest TA was observed in red color fruit treated with 300 mg.I"* AsA and all Ca levels. Ca had significant
effect on fruit firmness, which the highest fruit firmness was obtained from 0.9% Ca. The fresh tomato is an
important source of ascorbic acid for human consumption. AsA significantly increased the amount of vitamin C in
the plum and sweet pepper fruits. Increasing vitamin C content in fruits after treatment with Ca could be related to
inhibiting action of calcium on the activities of ascorbic acid oxidase that use ascorbate as a substrate. The results
indicated that treatment of Ca produced fruits with higher firmness compared to control and other treatments.
Firmness and resistance to softening can be increased by the addition of Ca, due to interaction of calcium with
pectate acid in the cell wall to form calcium pectate and retarding polygalacturonase activity. Differences in the
percentage of TSS content at the time of harvest indicated the AsA and Ca effects on carbohydrate accumulation in
fruits, which had different potential on respiration rates and consequently storability of plants. The antioxidant
activity has positive correlation with total phenolic content, flavonoids and content of ascorbic acid.

Conclusions
The results of our research indicated that per-harvest foliar application of AsA and Ca improved fruit quality
attributes including vitamin C, fruit firmness, TSS and antioxidant activity. These results suggest that AsA and Ca
treatments, especially AsA 300 mg.I"t and Ca 0.9%, may be proposed to improve fruit quality.
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harvested at two red and orange stages (DMRT, p< 0.05)
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Table 2- ANOVA for the effect of foliar application of calcium chloride and ascorbic acid on the tomato fruit quality traits

harvested at two red and orange stages
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Block
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ns, *, **: non-significant and significant at 5 and 1% of probability levels, respectively.
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Figure 2- The interaction effect of foliar spray of ascorbic acid (AsA) x calcium chloride (Ca) on the total soluble solids (TSS)
content of tomato fruits harvested at two red and orange stages (DMRT, p<0.05)
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Figure 3- The interaction effect of foliar spraying of ascorbic acid (AsA) xcalcium chloride (Ca) on pH and titratable acidity
(TA) of tomato fruits harvested at two red and orange stages (DMRT, p< 0.05)
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Table 3- ANOVA for the effect of foliar application of calcium chloride and ascorbic acid on some qualitative traits of tomato
fruits harvested at two red and orange stages
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Figure 4- The effect of foliar spraying of ascorbic acid (AsA) and calcium chloride (Ca) on vitamin C content of tomato fruits
harvested at two red and orange stages (DMRT, p<0.05)
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Figure 5- The interaction effect of foliar spraying of ascorbic acid (AsA) xcalcium chloride (Ca) on the total phenol and
flavonoid contents of tomato fruits harvested at two red and orange stages (DMRT, p<0.05)
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Figure 6- The interaction effect of foliar spraying of ascorbic acid (AsA) xcalcium chloride (Ca) on the antioxidant capacity
of tomato fruits harvested at two red and orange stages (DMRT, p<0.05)
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