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Abstract 
Postharvest losses are a great obstacle that reduces tomato production in many 

developing countries, including Egypt. Research was carried out to evaluate the 
effects of pre-harvest treatments on growth, fruit yield, quality, and fruit 
characteristics of tomato; variety ‘Nora 765’. The experiment comprised four 
spraying treatments, viz., control (without spraying), calcium chloride (CaCl2 1.5%), 
chitosan 1.5%, and a combination of chitosan 1.5% + CaCl2 1.5%, sprayed either 
foliar (F) or at Green Mature Fruits stage (GM). Foliar spraying with CaCl2 gave the 
tallest plants and the widest stems. Also, CaCl2 treated plants sprayed at either F or 
GM had higher fruit numbers than most of the treatments. Spraying the foliage with 
CaCl2 gave significantly the highest fruit yield in the experiments and showed a lower 
fruit weight loss than the control in most of the days. In the first season only, plants’ 
foliar sprayed with CaCl2, chitosan, and mix treatments had better visual appearance 
and hardness than control fruits after 12 days of storage. Foliar spraying with chitosan 
had lower microbial fungi than the control. Flavonoids, and total phenolic contents 
were higher in all GM spraying treatments than the control. However, lycopene was 
lower in all foliar sprayed treatments than the control. It could be concluded that, 
under these experimental conditions, CaCl2 was the best treatment for tomato growth 
and yield and for improving fruit visual appearance, firmness, and delaying skin color 
development, while foliar chitosan can be used for better postharvest fruit 
characteristics only. 
Keywords: Firmness, Fruit visual appearance, Fruit weight loss, Lycopene, Microbial 
infection 

Introduction 
In the era of agricultural production, it is essential to have a steady growth in 

the quantities of agricultural crops and a decrease in food loss. Thus, enhancing plant 
growth and yield while reducing post-harvest losses would help increase the amount 
of food available for human consumption, required for better global food security. 
Postharvest losses of horticultural produce are caused by the rapid deterioration in 
vegetables during handling, transport, and storage (Naveena and Immanuel, 2019). 
Pre-harvest management can affect physico-chemical quality of fruits (Tagele et al., 
2022). Synthetic chemicals such as prochloraz and bavistin have been effectively 
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used to maintain the quality of fresh produce of vegetables (Shimshoni et al., 2020). 
However, in the light of sustainable agriculture, it is very important to get rid of 
conventional agricultural practices and to start using biodegradable and safe products 
to prolong the shelf-life of vegetables and to control post-harvest decay (Chowdhury 
et al., 2023).  

Chitosan has been broadly used as a coating agent of different fruits and 
vegetables to protect from post-harvest losses, and to prolong storage and 
preservation duration (Li et al., 2021; Tagele et al., 2022). Chitosan is an ideal plant 
growth promoter resource for sustainable agriculture. Its natural and degraded forms 
are environmental friendly to humans, biocompatible, non-toxic and biodegradable 
(Chakraborty et al., 2020; Mukhtar Ahmed et al., 2020). Foliar application of 
chitosan enhances plant growth, yield, photosynthesis, generates primary and 
secondary metabolite responses, and exhibits antibacterial and antifungal activities 
(Mukhtar Ahmed et al., 2020).  

Calcium is an essential plant element as it plays vital roles in plant growth and 
development. It has several structural roles in the cell walls and membranes of plants 
(White and Broadley, 2003). It is important for the cell at the apical growth of 
shoot/root, for early root formation and growth, and seed and grain production. The 
application of calcium reduces the incidence of blossom end rot in fruits, the 
observation of tip burn and brown heart in leafy vegetables (Sajid et al., 2020). 
Calcium also has a main role in maintaining fruit quality, firmness, and fruit shelf life 
(Ramezanian et al., 2018). Calcium chloride decreases postharvest weight losses and 
increases shelf life of vegetables (Naveena and Immanuel, 2019). 

Tomato (Solanum lycopersicum L.) is one of the most popular vegetable crops 
and the third most important crop worldwide (FAOSTAT, 2023), due to its vast area 
of cultivation, and high production and consumption (Shao et al., 2022). It is high in 
vitamin C concentrations, thus known as the "Poor Man's Orange" (Chhetri and 
Ghimire, 2023). Textural softening caused by ripening has negative consequences on 
storage. The fruit is climacteric, perishable in nature, and has high ethylene 
production after harvest, which makes it the postharvest shelf-life poorest  vegetable 
(Chhetri and Ghimire, 2023). Therefore, this study aimed at examining the influence 
of preharvest sprays (whether spraying on foliage or green mature fruits) with 
chitosan, calcium chloride, and their combination on the growth, fruit yield, and 
postharvest physico-chemical quality of tomatoes. 
Materials and Methods 
Tomato production and growth conditions  

Two-field experiments were conducted consecutively during the fall-winter 
seasons from October to April of 2020\2021 (SI) and 2021\2022 (SII) at the Research 
Farm of the Faculty of Agriculture, Assiut University, Assiut governorate, Egypt. 
Seedlings of a tomato hybrid cv. “Nora 765” were used. Uniform seedling transplants 
were manually transplanted into individual clay soil plots (3.1 m Long × 5.6 m Wide) 
that have at 40-cm distance between transplants on the 8th and 11th of October of each 
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year. Plots were kept free from weeds manually and all cultural practices were 
conducted as per the recommendation for tomato production.  
Treatments and preparation of treatment solutions 

The field experiment comprised two factors: factor A (pre-harvest treatments) 
and factor B (plant organs that are sprayed). Factor A contains four spraying 
treatments, (without spraying), calcium chloride (CaCl2) 1.5%, chitosan 1.5%, and a 
combination of chitosan 1.5% + CaCl2 1.5%. Factor B comprises two different 
spraying targets i.e., Foliar spraying (F) which was performed during the vegetative 
stage while the second spraying target was green mature fruits (GM). Treatments 
were laid out in a strip plot design with three replications.  

In F treated plants, foliar spraying on plants was carried out 50 days after 
transplanting and spraying was repeated one month later. The canopy of tomato plants 
was sprayed with an aqueous solution to run-off from top to bottom of the plants to 
include all the growing plants. In the GM group, applications began at the early green 
mature stage. Fruits were sprayed with the above-mentioned spraying treatments 
without reaching the rest of the plant organs by covering the other plant parts while 
spraying. The spraying was repeated one month later. All products were sprayed with 
the use of a backpack sprayer.  

The spraying solutions used in this experiment were prepared in the laboratory. 
Chitosan concentration of 1.5% (prepared by dissolving 15g of chitosan powder in a 
liter of distilled water. Ten ml of glacial acetic acid, and 0.5 ml of Tween80 was 
added to the chitosan solution), Calcium chloride concentration of 1.5% was prepared 
by dissolving 15g of calcium chloride in a liter of distilled water, and 0.5 ml of 
Tween80 was added to it). The mix treatment included chitosan 1.5% + CaCl2 1.5%.  
Plant growth, fruit number, and fruit yield measurements 

Three plants were randomly taken from each plot in each treatment to measure 
different growth parameters (n=9). Plant height (cm) was measured as the distance 
from the soil surface to the highest tip of the plants using a measuring tape. The stem 
diameter (cm) was measured with a Vernier caliper. The number of branches was 
counted per plant. 

Manual harvesting of tomato fruits started in the first week of February and 
continued until the last week of March in the two seasons. From each experimental 
plot, fruit number was counted, and total fruit yield (Kg/m2) was weighed, then total 
fruit yield in ton/feddan was calculated. Representative fruits sample from each plot 
in each treatment were sent from the farm to the laboratory at the Department of 
Vegetable Crops, Faculty of Agriculture, Assiut University, Assiut, Egypt, for fruit 
storage evaluation.  
Laboratory storage evaluation  

Fruits free from any defects, damages, punctures, diseases, uniform in size and 
weight were selected for the storage experiments in the laboratory. All fruits were 
washed with tap water, dried using paper tissues, numbered and kept at room 
temperature (ambient environment storage). All measured parameters were recorded 
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at time intervals of 0, 3, 6, 9, and 12 days after moving the fruits to the lab for storage 
experiment evaluation. The following measurements were taken on 12 fruits in each 
replicate: 
1-Fruit weight loss (%)  

The initial weight of tomato fruits was recorded just before storage. To assess 
the physiological loss in weight, further weight of fruits was recorded at 0, 3, 6, 9, 
and 12 days of storage and subtracted from the initial weight to calculate the loss in 
weight. It was determined with the following formula and expressed in percentage 
according to Moneruzzaman et al. (2008).  
Weight loss (%) = Initial weight- Final weight/ Initial weight X 100 
2-Visual appearance, hardness, shrinkage, and fungal growth  

Visual appearance was evaluated based on a scale from 1 to 5 that indicates the 
state of its acceptable marketing appearance. The scale of appearance are, 5 = very 
good for marketing, 4= good, 3= fairly good or average degree; 2= its marketability 
is unacceptable, and 1= not suitable for marketing with speedy need of disposal. 
Visual appearance was recorded for shrinking, color change, decay, wilting, and or 
any visible deterioration as described by Ali et al. (2021). Fruit shrinkage was 
evaluated based on a scale from 1 to 5 that indicates the state in which it is accepted 
in terms of size of wrinkles on the peel, which in turn indicates the deterioration of 
the fruit, where 5 = no wrinkles, 4= the beginning of the appearance of wrinkles but 
is still good, 3= an increase in wrinkles but it is moderately wrinkled, 2= 75% 
wrinkles, and 1= severely wrinkled and not acceptable anymore. Fungal Growth was 
evaluated by giving the fruit a number or value based on the appearance and severity 
of the fungal infection on it, where 5= absence of fungal infections, 4= the beginning 
of the appearance of infection, 3= an increase in infection with fungus, 2 = the 
infection of the fungus seducer, 1 = that it is not valid and unacceptable and that it 
must be disposed immediately. Hardness was evaluated based on a scale from 1 to 5 
that indicates the fruit hardness, where its hardness ratio value is 5= the hardness is 
greater than 50%, 4= the hardness is 50%, 3= it is 25%, 2= it is greater than 10%, and 
1= it has become less than 10% and is being discarded. 
3-Chemical analysis 

Tomato fruits with decent texture and color were picked from each treatment, 
and were transferred to the Central laboratories, Faculty of Agriculture, Assiut 
University, Assiut, Egypt.  
 Lycopene content determination 

Determination of lycopene was done on a filtered solution by reading the 
absorbance using a UV visible spectrophotometer at 472 nm (JENWAY 6505 UV- 
VIS, UK). The following formula was used for lycopene content determination: mg 
of lycopene per 100 g = 3.1206 × absorbance × volume × dilution/ Weight of sample 
× 1000 (g) × 100 (Barbu  et al., 2015). 
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Total phenolic content  
The total phenolic content of the extract was determined by the Folin–Ciocalteu 

method (Kaur and Kapoor, 2002). The total phenolic content was calculated from the 
calibration curve, and the results were expressed as mg of gallic acid equivalent per 
g dry weight.  
Total flavonoid content 

The total flavonoid content of the crude extract was determined by the 
aluminum chloride colorimetric method (Chang et al., 2002). The total flavonoid 
content was calculated from a calibration curve, and the result was expressed as mg 
rutin equivalent per g dry weight. 
Statistical Analysis 

The field experiments were organized in a strip plot design with three 
replications for each treatment. All data were statistically analyzed using ANOVA by 
MSTAT-C version 2.10 software, and the means of treatments were separated by 
Duncan Multiple Range (Steel and Torrie 1980).   
Results  
Effect of different spraying treatments on tomato growth and yield 

This study results presented in (Table 1) depicted that plant height, stem 
diameter, and number of branches were not significantly affected by the treatment of 
spraying different plant organs (F or GM). However, F and GM plants sprayed with 
CaCl2 were the tallest in all treatment combinations of S1, and in F plants in S2. In 
S2, GM plants sprayed with mix and chitosan treatments were significantly taller than 
those plants sprayed with chitosan at F plants. In S1, stem diameter was the widest in 
F plants sprayed with CaCl2 (1.83 cm), but it was only significantly higher than those 
sprayed with chitosan (1.45 cm) at GM plants. In S2, GM plants sprayed with CaCl2 
were the widest (1.88 cm), followed by mix treatments in GM plants (1.78 cm), then 
by CaCl2 at F plants (1.74 cm). 

As for the mean fruit number per plot, foliar sprayed plants of S1 had 
significantly the highest number with CaCl2 treatment, followed by control plants. In 
S2, also CaCl2 plants had significantly higher fruit numbers than those sprayed with 
chitosan or mixed treatments (Table 2). In S1, GM plants of control, CaCl2, and mix 
treatments had comparable fruit numbers. In S2, GM plants sprayed with CaCl2 had 
significantly higher fruit numbers than all the other spraying combination treatments 
(Table 2). In general, plants sprayed with chitosan whether at F or GM had the lowest 
fruit numbers in S1 and both chitosan and mix treatments at GM had the lowest fruit 
numbers in S2. Moreover, the main effect of spraying plant organs showed that F 
plants had significantly higher fruit numbers than GM plants (Table 2). 
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As for the yield (ton/feddan), foliar sprayed plants always had significantly 
higher fruit yield than those sprayed at GM plants except for the mix treatments in S2 
(Table 2). Foliar spraying with CaCl2 produced significantly higher fruit yield, 
followed by control plants in the two seasons (Table 2). Plants of GM in S1 showed 
insignificant differences in the yield due to spraying treatments (Table 2). However, 
control plants followed by those sprayed with CaCl2 had the highest yields. In GM 
sprayed plants of S2, all treatments (control, CaCl2, and mix) had significantly higher 
yield than chitosan treatment but the highest yield was found in those sprayed with 
CaCl2 (Table 2). 
Effect of different spraying treatments on tomato fruit characteristics and 
quality 

The interaction effect of the spraying treatments and spraying organs showed 
that there were significant differences among combinations regarding fruit weight 
loss, visual appearance, microbial fungi, shrinkage, and hardness (Tables 3, 4, 5, 6, 
and 7). Decline in fruit weight was increased by increasing storage days (Table 3). In 
S1, F plants sprayed with CaCl2, chitosan, and mix had a fruit weight loss of 11.48%, 
9.62%, and 11.29%, respectively, which was significantly lower than the control 
(13.92%) after 12 days of storage. In S2, only F plants sprayed with CaCl2 only and 
chitosan only had lower weight loss than the control (13.82% and 13.95% vs. 14.72%, 
respectively) after 12 days of storage (Table 3). At GM plants in S2, however, all 
treatments had lower fruit weight loss than the control after 12 days of storage, but 
the lowest significant fruit loss was found in CaCl2 plants (Table 3). 

Regarding visual appearance, there was a decline in visual appearance of fruits 
with increasing storage days. In S1 at F plants, after 12 days of storage, those sprayed 
with CaCl2, chitosan, and mix treatments had significantly better visual appearance 
than control fruits (Table 4). Although not significant, only mixed treatment sprayed 
at the GM plants showed better visual appearance than the control. In S2, no 
differences in visual appearance were found among treatments whether sprayed at F 
or GM after 12 days of storage (Table 4). As for the microbial fungi occurrence, the 
lowest occurrence of microbial fungi was found in foliar sprayed plants with chitosan 
after 12 days of storage of both seasons (Table 5). Shrinkage of fruits increased with 
increasing storage days. Fruits of foliar sprayed plants with chitosan had significantly 
lower shrinkage scores than those of the control in S1 but not in S2 after 12 days of 
storage (Table 6). Other than that, no significant differences were found among 
treatments or spraying organs (Table 6). Regarding the hardness of fruits, all spraying 
treatments gave significantly better fruit hardness after 12 days of storage than control 
fruits in F plants in S1. On the other hand, control fruits had better hardness than those 
sprayed with the other spraying treatments at GM plants (Table 7). In S2, no such 
differences among treatment combinations were found in F or GM plants (Table 7).  
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All F plants sprayed with CaCl2, chitosan, or mix treatments had significantly 
lower lycopene content (Figure 1) and flavonoid contents (Figure 2) than the control. 
However, GM plants had significantly higher lycopene content, total phenolic 
compounds content, and flavonoids with all spraying treatments than the control 
(Figures 1, 2, and 3). In GM plants, the highest lycopene and total phenol contents 
were in mixed treatments, followed by chitosan, whereas the highest flavonoids 
content was in chitosan treated plants (Figures 1, 2, and 3).  

Figure 1. Total lycopene content (mg/100g) in tomato fruits as affected by spraying 
treatments on different plant organs (F: foliar or GM: green mature). 

Figure 2. Total flavonoid content (g/kg) in tomato fruits as affected by spraying 
treatments on different plant organs (F: foliar or GM: green mature).  
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Figure 3. Total phenols content (g/kg) in tomato fruits as affected by spraying 
treatments on different plant organs (F: foliar or GM: green mature). 

Discussion 
The results of this experiment showed insignificant effects of treatments or 

spraying of different plant organs on tomato growth traits such as plant height, 
branches number, and stem diameter. However, F plants sprayed with CaCl2 had 
significantly the widest stems in S1, although not significant, it was still the widest 
in the second season. Plants sprayed with CaCl2 had higher fruit number than most 
of the treatments, whether sprayed at F or GM, whereas plants sprayed with chitosan 
had the lowest fruit number (except in S2 at F plants). Interestingly, F plants sprayed 
had significantly higher fruit number than those of GM plants. As for the yield, F 
plants sprayed with CaCl2 always had significantly higher fruit yield than those GM 
plants except for the mixed treatments in S2. Also, F plants sprayed with CaCl2 had 
the highest fruit yield. At GM, control plants followed by those sprayed with CaCl2 
had the highest yields in S1, whereas in S2, the highest was in CaCl2 plants, followed 
by mix treatment. 

Calcium is a main plant macronutrient that affects the formation of cell walls 
and plasma membrane development. It is essential for plant growth and development, 
and is considered an important intracellular messenger, facilitating responses to 
different developmental processes, hormones, and stress signals (Madani et al., 2015; 
Niu et al., 2021; Xu et al., 2013). Nevertheless, calcium is considered an immobile 
element (Niu et al., 2021). For this reason, constant supply of calcium is needed by 
plants for vigorous growth and development which can be accomplished through 
foliar sprayings (Madani et al., 2015; Niu et al., 2021; Xu et al., 2013). Indeed, Santos 
et al., 2023, revealed that CaCl2 was the most efficient Ca2+ source for tomato plants 
(Santos et al., 2023). In agreement with the current results, a significant improvement 
was observed in the growth and yield of tomato plants with foliar application of 
calcium chloride which indicated a positive correlation between plant growth and 
application of calcium chloride (Ayyub et al., 2012). Foliar calcium application 
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(particularly 5 and 10mM Ca) was also found to improve tomato growth, yield, and 
fruit quality such as TSS whether without salt stress or under salt stress conditions 
(Islam et al., 2023).  

From the above results, it is observed that foliar application of chitosan 
treatment did not improve the growth or yield of tomato plants. In contrary to this 
work, Hussain et al. (2019) found that pre-harvest foliar spray of chitosan enhanced 
growth characteristics and quality attributes of tomatoes under plastic tunnel 
conditions. Moreover, a positive effect of chitosan was found on the growth, and 
hence yield, soluble solids and vitamin C of tomato fruits (Zandian et al., 2023).  

In this experiment, the weight loss of fruits increased by increasing storage days. 
Foliar sprayed plants had a lower weight loss with CaCl2, chitosan, and mix 
treatments in S1 and with CaCl2 and chitosan in S2. Also, in GM plants in S2, CaCl2 
treatments had significantly lower fruit weight loss than the control after 12 days of 
storage. In agreement with the current results, Mazumder et al. (2021) found that 
spraying with 2% of CaCl2 gave lower weight loss and showed a decline in disease 
incidence. Also, Tagele et al., 2022, found that pre-harvest applications of CaCl2 and 
chitosan decreased weight loss of tomatoes after 4, 8, and 12 days at ambient storage 
conditions (Tagele et al., 2022). Chitosan is known to have gaseous barrier properties 
and was found to reduce the rate of respiration and carbon dioxide production rate 
(Olawuyi et al., 2019). In addition, CaCl2 solutions were found to transiently inhibit 
respiration by forming a transient barrier to CO2 and O2 exchange between the fruit 
tissue and the surrounding atmosphere (Saftner et al., 1999). 

In this work, in S1 only at F plants, those sprayed with CaCl2, chitosan, and 
mixed treatments had better visual appearance than control fruits after 12 days of 
storage. Lower shrinkage score was observed in fruits of the chitosan treatment in F 
plants after 12 days of storage in S1. Regarding the firmness of fruits, all foliar 
sprayed treatments gave significantly better fruit hardness after 12 days of storage 
than the control in S1 only.  

From the above results, it could be concluded that foliar sprayed plants with 
CaCl2 or chitosan, had lower fruit loss and showed an improvement on visual 
appearance and hardness of fruits but that was in S1 only. In a study by Melo et al. 
(2022), foliar application of calcium (calcium chloride or calcium acetate) was 
effective in increasing the initial fruit firmness of tomatoes regardless of the 
frequency of spraying (Melo et al., 2022). In another study, Matteo et al. (2002) 
observed that the firmness of tomato fruits was not affected by calcium foliar 
application when sprayed after 39 and 62 days of full bloom, however firmness was 
improved only when was sprayed after 26 days of full bloom as compared to the 
control (Matteo et al., 2022). In contrary to the current work, foliar application of 
chitosan was found to stimulate the coloring and softening of tomato fruits as 
compared to controls (Zheng et al., 2023). Also, none of the different foliar calcium 
products or methods of application changed fruit quality, firmness, or shelf life in any 
crop (strawberry, raspberry, blackberry, or blueberry) or cultivar tested (Vance et al., 
2017) .  



 
Preharvest Spraying of Calcium Chloride, Chitosan, and… 

Assiut J. Agric. Sci. 56 (1) 2025 (295-313)           309 

Chitosan, on the other hand, showed an enhancement in the controlling of 
microbial fungi in foliar sprayed plants in this experiment. Chitosan has been shown 
to be an effective natural antimicrobial agent. It has amino groups available to interact 
with microbial cell walls when sprayed on fruits and vegetables causing vital death 
of bacteria and fungi through cell lysis mechanisms. It controls respiration rate, 
weight and water loss, without affecting odor or  taste of fruits and vegetables (Duan 
et al., 2020).  

Lycopene is an important pigment and the most abundant carotenoid in ripened 
fruits, responsible for the appearance of the tomato’s red deep color. Other important 
plant components are the phenolic and flavonoids compounds that are responsible for 
antioxidant activity. In this work, lycopene contents, flavonoids, and total phenolic 
contents were significantly higher in GM plants sprayed with different treatments 
than the control. The highest lycopene and total phenol contents were obtained in 
mixed treatments, followed by chitosan, whereas the highest flavonoids content was 
in chitosan treated plants. This comes in agreement with Shao et al. (2022), who 
observed that that chitosan treatment on mature green tomatoes improved fruit quality 
such as skin color, content of carotenoids (lycopene and β-carotene) and vitamin C. 
Contrary to this work, tomato fruits of mature green stage treated with 2% CaCl2 
showed a delay in color development (lycopene content). Also, the effect of CaCl2 
(1, 1.5, or 2%) on total phenolic content showed that they were not significantly 
different from the control treatments (Mazumder et al. 2021). 

However, lycopene contents, flavonoids, and total phenolic contents were 
significantly lower in all spraying treatments in foliar sprayed plants than in the 
control. The delay in lycopene formation in this experiment with foliar application 
with CaCl2 may be attributed to the reduction in pectin substances and to the lower 
cell wall degradation enzymes. Indeed, calcium interacts with pectin to form 
complexes in the cell wall which plays a key role in preserving cell wall structure, 
hence reducing the activity of cell wall degrading enzymes (Khaliq et al., 2015; Sati 
and Qubbaj, 2021). The reduction in lycopene, phenols and flavonoids in tomato 
fruits with chitosan treatment in F plants in this experiment comes also in agreement 
with work done by Hernández et al. (2002) who found that chitosan aerial spraying 
treatment (1 g/L) increased tomato yield due to the rise in the number of fruits, 
however it produced a significant decrease in the concentration of lycopene, vitamin 
C, lutein, β-carotene, and flavanols. Similarly, pre-harvest applications of CaCl2 (1%) 
and chitosan (0.1, 0.3, and 0.5%) did not differ in lycopene content of tomato fruits 
from the control after 4, 8, and 12 days of storage at ambient storage conditions, while 
on day 16, the highest lycopene content was recorded in the control treatment (Tagele 
et al., 2022). This is attributed as the lycopene value may be depending on the dose 
and mode of application. A study by Parvin et al. (2019) revealed that different 
chitosan application methods affected tomato quality as chitosan treatments based on 
foliar spraying alone decreased lycopene concentration in the fruit, whereas 
combined foliar and soil application of chitosan increased lycopene concentration 
when compared to control fruits.  
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Overall, this study revealed that the pre-harvest application of CaCl2, mainly 
when sprayed at plant foliage, could improve growth and yield to some extent and at 
the same time extend the postharvest longevity mostly through increasing the 
firmness and delaying lycopene content of tomato fruits. Also, foliar spraying of 
chitosan was primarily beneficial for postharvest stage only as weight loss and fungal 
growth were decreased while firmness, visual appearance, and color of fruits were 
maintained when stored for up to 12 days at ambient conditions. We can conclude 
that CaCl2 was the best treatment for tomato growth and yield, concomitant with 
improving fruit visual appearance and firmness, and for delaying skin color 
development, whereas foliar spraying of chitosan can be used for better postharvest 
fruit characteristics only. 
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  والمحصـول الطماطم  نمو على  ومزیجھما  والكیتوزان الكالسـیوم  لكلورید الحصـاد  قبل  ما الرشتأثیر  
 وجودتھا الثمرة وخصائص

 *الله عبد محمد  ریھام ،الدقیشي حمام محمد  ،معبد العلی محمود حسناء

 مصر. اسیوط، ،أسیوط جامعة الزراعة، كلیة الخضر، قسم

 الملخص
 النامیة،  البلدان  من  العدید  في طماطمال  إنتاج  من  تقلل  كبیرة  عقبة الحصــاد   بعد   ما  خســائر  تشــكل

أثیر معـاملات مـا قبـل الحصـــــاد على نمو وإنتـاجیـة الثمـار .  مصـــــر  ذلـك  في  بمـا أجرى بحـث لتقییم تـ
تضـمنت التجربة أربع معاملات رش .  ’765وجودتھا وخصـائص الثمار لصـنف الطماطم ھجین نورا  

وخلیط    ،%1.5  والكیتوزان  2l(CaC (%1.5معـاملـة الكنترول (بـدون رش) وكلوریـد الكـالســـــیوم  ھي
كانت   طور النضــج الأخضــر. فيالثمار    أو الاوراق  النبات،مختلفین من    جزئیینعلى    والرش  بینھما

 في قطر  أكبروعلى اطول النباتات    تحتويعلى الاوراق    l(CaC 2(%1.5  تم رشـــــھا ب   التيالنبـاتات  
معظم المعاملات سواء تم رشھا على الاوراق    عنذات عدد ثمار أعلى    النباتات كانت السیقان. كما أن  

یوم على اعلى   التي  الورقيمرحلة الرش   فياو على الثمار. حصـلت النباتات   ھا بكلورید الكالسـ تم رشـ
خلال  الورقيمرحلـة الرش  في رشـــــھـا  تم التي  النبـاتـات   .كـان لھـا فقـدان أقـل للوزن  كمـا إنتـاجیـة للثمـار
وخلیطھما ذات مظھر عام وصـلابة    والكیتوزانكانت معاملات كلورید الكالسـیوم،    فقط،الموسـم الاول  

 الورقيمرحلة الرش   في  رشــھا  تم  التي  النباتات یوما من التخزین.   12ثمار الكنترول بعد    عنأفضــل  
معاملة الكنترول. كانت محتویات اللیكوبین    عنمعاملة الكیتوزان كانت بھا اصابات فطریة أقل بكثیر  ب

 أعلى  بھا  كان  الأخضــــرالنضــــج    مرحلة في  رشــــھا  تم  التيالكلى   يوالفلافونیدات والمحتوى الفینول
  .عن الكنترول  أقل  كانت   الورقيمرحلة الرش   في  رشھا  تم  التي  تلك  بینماالكنترول    فيعنھا    مستویات 

ً كلورید الكالســــیوم    رشیمكننا ان نســــتنتج ان معاملة   وانتاجیتھا  لنمو الطماطم   أفضــــل  كانت   ورقیا
ــینو ً   الكیتوزان  رش  یمكن بینما  تدھورھا  وتأخیرالمظھر العام للثمار    لتحس ــین  ورقیا ــائص   لتحس   خص

 . الحصاد  بعد الثمار 
 ثمرة، فقدان وزن الللثمرةبصري  ال مظھر ال،  اللیكوبینالمیكروبیة،   ، العدوىالصلابة  الكلمات المفتاحیة:


