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Abstract 

This study was conducted to investigate the effectiveness of two types of acids, namely salicylic acid and ascorbic acid, against two fungi that are 
pathogenic to pepper plants, namely Fusarium oxysporum and Botrytis cinerea, under laboratory and greenhouse conditions. The results showed that 
the effect of salicylic acid increased with increasing acid concentration, as inhibition of the growth of the pathogenic fungus F. oxysporum increased, 
and when the acid concentration increased to 200 mg per liter, the fungal growth was completely inhibited. While the concentration of 300 mg/L of 
ascorbic acid completely inhibited the growth of the pathogenic fungus. It was also found that the dry weight of the pathogenic fungus F. oxysporum 
could reduce to 62 mg (or inhibition rate 53.73%) from 134 mg for spraying zero mg per liter salicylic acid with increasing the concentration of salicylic 
acid up to 50mg per liter. Raising acid concentration to 150 mg l (-1) resulted in dry fungal weight reduction to 14 mg (89.55% inhibition rate), whereas 
200 mg l (-1) effectively inhibited growth. Both the selected compounds ascorbic acid had fully inhibited the dry weight of the pathogenic fungus in 
control conditions at a concentration of 300 mg/L. Tests showed that 100 mg/L of the acid concentration inhibited fungal growth to 42 mm (inhibition 
rate of 54.99%), inhibition increased to 86.43% at a concentration of 150 mg/L, and growth rate was limited to12.66 mm; 200 mg per liter of salicylic 
acid completely suppressed fungal growth. The results also revealed that a 200 mg l (-1) concentration of the acid was enough to completely suppress 
fungal growth, with relative inhibition being 100%. Concerning ascorbic acid, the results showed that this effect was enhanced with increasing of 
concentration of acid, and resulted in decreasing the dry weight of Botrytis cinerea biomass. Growth was completely inhibited at 400 mg/L, as observed 
from the results. The results showed that the various treatments affected differently pepper plant growth parameters such as shoot and root length per 
plant, dry weight of plants and the percentage infected plants. The data indicated a clear impact of the tested pathogen Fusarium oxysporum in 
suppressing most plant growth and pathogenicity traits for the various treatments. It was obvious that the influence of salicylic acid and ascorbic acid 
to enhance the plant growth parameters and reduce percentage of Fusarium wilt diseases in comparison to various treatments. 
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Introduction 

Pepper, is considered as an important cash crop all 
over the world and especially in Iraq. This crop is 
vulnerable to many pests including pathogenic fungi 
at its different stages of growth. Peppers are a family 
of plants from the nightshade. EN they are commonly 
used nutrients. They are rich in vitamins C and A, and 
contain antioxidants that promote body health (Shim 
et al., 2023 ). 
Pepper is an annual, herbaceous, culinary and 
medicinal plant of the specie, Capsicum frutescens 
valued in countries other than Iraq in view of its 
requirement for climatic regimes-hot humid and 
well-drained soil 2023. Fungal diseases are 
significant to pepper plants, the most common ones 
being Fusarium oxysporum and Botrytis cinerea 
which contribute significantly to the deterioration of 
health and productivity in this crop (Abdel-Aziz et al, 
2023). To control these fungal diseases, the 
application of toxic and cancer causing chemical  

 
pesticides to humans and environment needs to be 
minimized. Consequently, the scientists and experts 
in plant diseases have focused on employing a safe, 
economic method. One of the ways to control these 
diseases is field application of organic acids like 
salicylic, ascorbic acid. 

Salicylic acid is a natural substance which, because of 
its antioxidant properties, plays an important role in 
plant stress perception paramount. This acid also 
enhances the immunity of plant to fungal infection 
(Decsi et al., 2025). Some reports have suggested that 
this acid might be potential to serve as a fungicide for 
some plant diseases, besides conferring the resitance 
of plants to fungal pathogens. Linxuan et al. (2022) 
reported that this acid can effectively suppress the 
mycelium growth and spore production, and inhibit 
the growth of F. oxysporum. While Mufti et al. (2023) 
explained the possibility of using salicylic acid to 
control fusarium wilt disease in chickpea plants. 
While El-Sharkawy and El-Sharawy (2024) 
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concluded that treating pepper plants with salicylic 
acid significantly increased phenolic compounds, 
total flavonoid content, and total protein, in addition 
to activating peroxidase and polyphenol oxidase 
enzymes, compared to plants not treated with the 
acid. Muhammad et al. (2022) confirmed that salicylic 
acid showed less disease severity in pepper plants 
infected with Fusarium wilt compared to benzoic, 
citric and ascorbic acids . Abou-Zeid et al. (2016) 
found that treating pepper plants with salicylic and 
ascorbic acids significantly reduced the infection of 
pepper plants with the The management of Fusarium 
wilt, the soil-borne fungus that afflicts bananas, 
spices, ginger and other crops, cuts into yield. But at 
the same time it enhances plants' growth traits. It is 
much more than normal-- evidently because 
(Boubakri 2018, Fatima et al., 2025). As recently 
written by ND Amiri, ASPexpress 13.1 ameliorated a 
great many indicators of aluminum stress for rice 
plantlets Additionally, it was evident that the 
application of citric acid decreases P solubilization by 
either of these Aspergillus species (Zhang and 
Pettifor, 2021, Abbas et al., 2024). Therefore, this 
study was designed to evaluate the effectiveness of 
salicylic and ascorbic acids in inhibiting and 
controlling the growth of the two pathogenic fungi, 
Fusarium oxysporum and Botrytis cinerea, which 
cause Fusarium wilt and gray mold diseases of 
pepper plants under laboratory and greenhouse 
conditions. 

Materials and Methods 

Pathogenic fungi 

This study used a single isolate of the two pathogenic 
fungi, Fusarium oxysporum and Botrytis cinerea, 
isolated from infected pepper plants. Fusarium 
oxysporum was isolated from the rhizosphere of a 
pepper plant showing symptoms of wilt, while 
Botrytis cinerea was isolated from a pepper fruit 
infected with the pathogenic fungus. 

Preparing concentrations of salicylic and 
ascorbic acids:  

Sterile distilled water was used to prepare several 
concentrations of the two acids (salicylic acid and 
ascorbic acid). Concentrations of 50, 100, 150, and 
200 mg per liter were prepared, while concentrations 
of 100, 200, 300, and 400 mg per liter of ascorbic acid 

were prepared. 

Culture media used: 

The culture medium used was potato extract 
dextrose agar media to test the effectiveness of 
specific concentrations of both acids on the radial 
growth of the two pathogenic fungi under study 
under laboratory conditions. The culture medium 
used was potato extract dextrose broth media to test 
the effectiveness of specific concentrations of both 
fungi on inhibiting the average dry weight of the 
biomass of the two pathogenic fungi under study. 

Study of the effect of several concentrations of salicylic and 
ascorbic acids on the linear growth of two fungi that are 
pathogenic to pepper plants on PDA culture media.  

For every acid, five different set-ups were employed 
each was subjected from 0-200 mg/L agar 
concentration, thus allowing these that appeared on 
either side of 150 mg/L in order to be examined as 
optimum concentrations--i.e: 50 mg/L, 100mg/L and 
200mg/L. To determine the minimal effective 
concentration of salicylic acid on suppressing fungal 
growth, we examined its effect at different levels; 
ascorbic acid was tested along the same lines with 
concentrations that ranged from 0-400mg/L mg/L 
but different from salicylic acid.  

* This was followed by sterilization, then cooling to 
40°C before pouring into the dishes. After it had set 
(ie. solidified) on-its-own whereupon completely 
solid cultures could be manipulated therewithout 
danger Then, the center of each Petri dish was 
inoculated with a small piece of the pathogenic 
fungus culture grown on the medium at 7 days of age, 
and then incubated at 25°C. The linear growth rate of 
the pathogenic fungus was recorded continuously 
until the growth in the control treatment (acid 
concentration zero) was reached. 

The percentage of growth inhibition was also 
calculated using the following equation: 

Growth inhibition ( %) = {(growth in treatment - 
growth in control)/ growth in control} × 100 

Study of the effect of several concentrations of salicylic and 
ascorbic acids on the linear growth of two fungi that are 
pathogenic to pepper plants on PDB culture media.  
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Five concentrations of each acid were used to study 
the effect of these two acids on the growth of the two 
pathogenic fungi, Fusarium oxysporum and Botrytis 
cinerea, on the liquid biosafety medium (PDB). Five 1-
liter glass flasks containing 500 ml of the autoclaved 
liquid biosafety medium were inoculated with one 1 
cm diameter disc of a pure culture of one of the two 
pathogenic fungi (1×106 cell/ml ) ,then the plates 
were incubated at 25°C for 10 days, and then the 
fungal biomass was extracted using pure sterile 
filters using a vacuum device. After that, the biomass 
was dried at 80°C for 24 hours, and the dry weight of 
the different concentrations was taken and compared 
with the control treatment (0 mg per liter), and then 
the percentage of growth inhibition was calculated. 

Study of the effect of salicylic acid and ascorbic acid in 
stimulating the growth of pepper plants against Fusarium 
rot disease caused by the pathogenic fungus Fusarium 
oxysporum under greenhouse conditions: 

We used 10 kg plastic pots with sterile mixed soil 
then planted the pots with local pepper seeds at a rate 
of 20 seeds per pot. Then the pots were distributed 
inside the greenhouse at 25±5ºC. The pots were 
treated according to the following treatments: 
1- Positive control treatment (without the addition of 

F.o.) 
2- Negative control treatment (with the presence of  

F.o. ) 
3- Soil treatment with salicylic acid only 
4- Soil treatment with salicylic acid + F. o 
5- Soil treatment with ascorbic acid only 
6- Soil treatment with ascorbic acid + F. o 
7- Soil treatment with salicylic acid + ascorbic acid 

only 
8- Soil treatment with salicylic acid + ascorbic acid + 

F. o 

Infection Rate=(Total number of plants / number of 
infected plants)×100 

To calculate the number of infected plants per 
treatment: Count the number of plants showing wilt 
symptoms. Total Plant Count: Count the total number 
of plants in the treatment under study. 

Statistical analysis 

Statistical analysis of the data was conducted using 
the GeneStat statistical program VER 22.0   where 
averages and the least significant difference between 
treatments were found at a 5% significance level. 

Results and Discussions 

Effect of multi concentrations of salicylic acid and ascorbic 
acid on radial growth rate of Fusarium oxysporium on 
potato dextrose agar medium: 

The results of Table 1 showed that the effect of 
salicylic acid increased with increasing acid 
concentration, as inhibition of the growth of the 
pathogenic fungus F. oxysporum increased, and when 
the acid concentration increased to 200 mg per liter, 
the fungal growth was completely inhibited. While 
the concentration of 300 mg/L of ascorbic acid 
completely inhibited the growth of the pathogenic 
fungus. In conclusion, both acids showed an 
inhibitory effect on the growth of the pathogenic 
fungus F. oxysporum with increasing concentration, 
but salicylic acid had a stronger effect at higher 
concentrations. The potential inhibitory effect on the 
growth of both acids demonstrates the importance of 
concentration in determining the effectiveness of the 
acid in inhibiting fungal growth (Rasouli et al , 2019 , 
El-Shazly et al , 2017). 

Table 1. Effect of multi concentrations of salicylic acid and ascorbic acid on radial growth rate of Fusarium oxysporium 
on potato dextrose agar medium 

Salicylic acid Ascorbic acid 
Conc. mg/L RG(mm) % Inhibition Conc. mg/L RG (mm) % Inhibition 
0 84.0 - 0 85.67 - 
50 75.33 10.32 100 38.33 55.25 
100 59.67 28.96 200 6.0 92.99 
150 16.67 80.15 300 0 100.0 
200 0.0 100.0 400 0 100.0 
LSD =P≤0.05 3.98 - LSD=P≤0.05 4.12 - 

RG=Radial growth of pathogen , Conc.=Concentration of acid . 

The results of Table 2 showed that increasing the  concentration of salicylic acid to 50 mg per liter led to 
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a decrease in the dry weight of the pathogenic fungus 
F. oxysporum to 62 mg with an inhibition rate of 
53.73% compared to 134 mg for the zero mg per liter 
treatment. By increasing the acid concentration to 
150 mg per liter, the dry weight of the fungus 
decreased to 14 mg, with an inhibition rate of 
89.55%, while growth was completely inhibited at a 

concentration of 200 mg per liter. In the case of 
ascorbic acid, a concentration of 300 mg/L 
completely inhibited the dry weight of the pathogenic 
fungus. In conclusion, both acids significantly affected 
the dry weight of the pathogenic fungus F. oxysporum, 
but salicylic acid was more effective than ascorbic 
acid ( Guo et al ., 2021) . 

                                                                                                                                                                                                                                               
Table 2. Effect of multi concentrations of salicylic acid and ascorbic acid  on biomass dry weight of Fusarium 

oxysporium on potato dextrose broth medium 

Salicylic acid Ascorbic acid 
Conc. mg/L D. W.(mg) % Inhibition Conc. mg/L D. W. (mg) % Inhibition 
0 134.0 0.0 0 104.0 0.0 
50 62.0 53.73 100 54.33 47.75 
100 14.0 89.55 200 32.67 68.58 
150 12.3 91.04 300 8.0 92.30 
200 0 100.0 400 0.0 100.0 
LSD =P≤0.05 12.16 - LSD=P≤0.05 4.27 - 

DW= Dry weight of pathogen biomass. 

The results of Table 3 showed that the effect of acid 
on the growth of the pathogenic fungus Botrytis 
cinerea increased with increasing its concentration. It 
was found that a concentration of 50 mg per liter of 
acid led to a reduction in fungal growth to 83.33 mm 
with an inhibition rate of 10.71% compared to 
93.33% in the control treatment . While the 
concentration of 100 mg per liter of the acid reduced 
the fungal growth to 42 mm with an inhibition rate of 
54.99%, the inhibition rate increased to 86.43% at 
the concentration of 150 mg per liter with a growth 
rate of 12.66 mm, while the concentration of 200 mg 
per liter of salicylic acid completely inhibited the  

fungal growth.  The results also showed that the 
concentration of 100 mg per liter of ascorbic acid 
reduced the growth of Botrytis cinerea to 53.66 mm 
and an inhibition rate of 43.71% compared to 95.33 
mm for the control treatment. The concentration of 
200 mg per liter of acid also reduced the growth of 
the fungus to 24.33 mm and an inhibition rate of 
74.47%, while the concentration of 400 mg per liter 
of acid completely inhibited the growth of the fungus. 
The inhibitory effects of these two acids are due to the 
toxic effects of high concentrations, which lead to 
inhibition of the growth of the two fungi (Noor and 
Little, 2022, Viviana et al, 2021, Vinod and Sabah, 
2018). 

                                                                                                                                                                                                                                              
Table 3.  Effect of multi concentrations of salicylic acid and ascorbic acid on radial growth rate of Botrytis cineria on 

potato dextrose agar medium 

Salicylic acid Ascorbic acid 
Conc. Mg/L RG(mm) % Inhibition Conc. Mg/L RG(mm) % Inhibition 
0 93.33 0.0 0 95.33 0.0 
50 83.33 10.71 100 53.66 43.71 
100 42.0 54.99 200 24.33 74.47 
150 12.66 86.43 300 6.67 93.01 
200 0.0 100.0 400 0.0 100.0 
LSD=P≤0.05 4.81 - LSD=P≤0.05 3.18 - 

RG=Radial growth of pathogen, Conc. =Concentration of acid. 

The results of Table 4 showed that the concentration 
of 50 mg per liter of salicylic acid led to the inhibition 
of the dry weight of the biomass of Botrytis cinerea to 
83.33 mg, with an inhibition rate of 49.89%,           

compared to 166.3 mg for the control treatment, 
while the concentration of 200 mg per liter of the acid 
was sufficient to completely inhibit the growth of the 
fungus, reaching 100%.  
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As for ascorbic acid, the results indicated that the 
effect increased with increasing acid concentration 
and led to a reduction in the dry weight of the 
biomass of Botrytis cinerea fungus. The results 
showed that a concentration of 100 mg per liter of 
acid led to a reduction in the dry weight of the fungus 

to 81 mg, with an inhibition rate of 51.59%, while a 
concentration of 300 mg per liter recorded a 
significant reduction in the dry weight of 6 mg, with 
an inhibition rate of 96.41%, and a concentration of 
400 mg per liter completely inhibited growth.  

                                                                                                                                                                                                                    
Table 4. Effect of multi concentrations of salicylic acid and ascorbic acid on biomass dry weight of Botrytis cineria on 

potato dextrose broth medium 

Salicylic acid Ascorbic acid 
Conc. Mg/L DW(mg) Inhibition % Conc. % DW(mg) Inhibition % 
0 166.3 0.0 0 167.33 0.0 
50 83.33 49.89 100 81.0 51.59 
100 37.3 77.57 200 45.67 72.70 
150 17.7 89.35 300 6.0 96.41 
200 0.0 100.0 400 0.0 100.0 
LSD=P≤0.05 8.74 - LSD=P≤0.05 6.33 - 

DW= Dry weight of pathogen biomass 

The results of Table 5 showed that the different 
treatments varied in their effect on the studied 
pepper plant growth parameters, which included the 
length of the shoot and root system per plant, the dry 
weight of the plant, and the percentage of disease. It 
was observed that the impact of the tested pathogen, 
Fusarium oxysporum, in decreasing most plant 
growth and pathogenicity characters was evident for 
each treated and untreated characteristics. The 
impact of salicylic and ascorbic acid is also evident in 
the enhancement of plant growth parameters, and 
reduction in Fusarium wilt per cent for various 
treatments. Alternative to salicylic acid, relations of 
effect among compounds with effects comparable to 
thoseresponse of leaf metabolism was observed for 
these effects.  the results revealed that the SA + AA 
treatment in the absence of pathogenic fungus was 
significantly higher than other treatments. The 
dimensions of the vegetative mass, the root mass and 
the dry weight were found to be 41 x 40, 24 x 63 and 
60 x 50 compared with respective values of 30 x 
23,16 x M and31x07 for positive control while 
negative control gave dimensions of u20. ote that 
sensitivity between two DFT calculations does not 
depend on scaling factor s.In this paper we have 
found A which gives optimal agreement . Results also 
showed that the application of SA+AA in combination 
with pathogenic fungus suppressed the increase of 
disease percentage estimated from 81.43% in 
negative control to be 4.17%. In summary, the results 
have shown that it is possible to apply these two acids 
for controlling Fusarium wilt affecting pepper plants.  

It has been found that, along with its significant role 
in the plant's response to abiotic stress,, and its 
effective therapeutic role against several pathogens,, 
salicylic acid acts as an internal signalling 2_SC 
between intra-plant defence responses,,, systemic 
immunity induction within a plant, against diverse 
pathogens, besides its pivotal function in the control 
of physiological and metabolic processes along the 
plant life (Mimouni et al, 2016, Vicente and Plasencia, 
2011). With regard to ascorbic acid, it has been 
demonstrated that this organic acid is involved in a 
wide variety of plant metabolic and signaling 
processes.  This acid also contributes to buffering 
oxidative stress in the plant by detoxifying reactive 
oxygen species. This acid also plays a crucial role in 
plant health, growth and development (Hossain et al, 
2017, Naz et al, 2016 ). 

Table 5.  Study of effect of salicylic acid and ascor acis in 
stimulating the growth of pepper plants against Fusarium 

rot disease caused by the pathogenic fungus Fusarium 
Oxysporum under greenhouse conditions 

 
SA=Salicylic acid, AA=Ascorbic acid , F.o=Fusarium oxysporum  
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Infection rate=(Total number of plants/Number of in
fected plants)×100 

References 

1- Abdel-Aziz, A. M., Sharaf, M. H., Hashem, A. H., 
AL-Askar, A. A., Marey, S. A., Mohamed, F. A., 
Abdelsatar, M. N., Zaki, M. A., Abdelgawad, H., 
& Attia, M. S. (2023). Biocontrol of Fusarium 
wilt disease in pepper plant by plant growth 
promoting Penicillium expansum and 
Trichoderma harzianum. Notulae Botanicae 
Horti Agrobotanici Cluj-Napoca, 51(3), 13302. 

2- Abou-Zeid, N., Mahmoud, N., & Saleh, R. 
(2016). Effect of some biotic and abiotic 
applications on control of Fusarium wilt of 
Pepper plants. Egyptian Journal of 
Phytopathology, 44(2), 103-118. 

3- Al-Nuaimi, M. A. H., & Dehyaa, R. M. M. (2023). 
An overview of ascorbic acid defence effect in 
plants against diseases-related pathogens 
and pollutants. World, 2(5). 

4- Boubakri, H. (2017). The Role of Ascorbic 
Acid in Plant–Pathogen Interactions. In: 
Hossain, M., Munné-Bosch, S., Burritt, D., Diaz-
Vivancos, P., Fujita, M., Lorence, A. (eds) 
Ascorbic Acid in Plant Growth, Development 
and Stress Tolerance. Springer, Cham. 
1007/978-3-319-74057-7 . 

5- Decsi, Kincső, Mostafa Ahmed, Donia Abdul-
Hamid, and Zoltán Tóth. (2025). "The Role of 
Salicylic Acid in Activating Plant Stress 
Responses—Results of the Past Decade and 
Future Perspectives" International Journal of 
Molecular Sciences 26, no. 9: 4447.  

6- El-Shazly, M. A., Attia, Y. A., Kabil, F. F., Anis, E., 
& Hazman, M. (2017). Inhibitory effects of 
salicylic acid and silver nanoparticles on 
potato virus Y-infected potato plants in Egypt. 
Middle East J Agric Res, 6(3), 835-848. 

7- Eman E.S. El-Sharkawy   and Ahmed A. 
ElSharawy (2024) . The Influence of 
Resistance Chemical Inducers Against 
Anthracnose on Cucumber and Pepper Plants 
. CATRINA (2024), 29(1):57-67 . 

8- Guo, S., Yan, Z., Yuan, S., & Geng, W. (2021). 
Inhibitory effect and mechanism of l-ascorbic 
acid combined with tea polyphenols on coal 
spontaneous combustion. Energy, 229, 
120651. 

9- Hailu Demo, A. (2021). Effect of deficit 
irrigation and mulch levels on yield 
components, yield and water use efficiency of 
hot pepper (Capsicum annum L. ) in 
Haramaya district , Eastern Ethiopia ( 
Doctoral dissertation , Haramaya University 
).  

10- Hossain, M.A., Munné-Bosch, S., Burritt, D.J., 
Diaz-Vivancos, P., Fujita, M. and Lorence, A. 
eds., (2017). Ascorbic acid in plant growth, 
development and stress tolerance. Berlin: 
Springer. 

11- Linxuan Li , Tingting Zhu , Yun Song , Li Feng 
, Philip James Kear , Rooallah S. Rish    
, Mahmoud Sitohy 
, Raju Datla , Maozhi Ren .(2022). Salicylic 
acid fights against Fusarium wilt by inhibiting 
target of rapamycin signaling pathway in 
Fusarium oxysporum , Journal of Advanced 
Research , 39 :1-13. 

12- Mariana Rivas-San Vicente, Javier Plasencia, 
Salicylic acid beyond defence: its role in plant 
growth and development,(2011) . J. Exper. 
Bot. ,  62(10) :3321–3338, 

13- Mimouni, H., Wasti, S., Manaa, A., Gharbi, E., 
Chalh, A., Vandoorne, B., Lutts, S. and Ahmed, 
H.B.,( 2016). Does salicylic acid (SA) improve 
tolerance to salt stress in plants? A study of SA 
effects on tomato plant growth, water 
dynamics, photosynthesis, and biochemical 
parameters. Omics: a journal of integrative 
biology, 20(3), pp.180-190. 

14- Mufti, Rabia Bano, Asghari Munis, 
Muhammad Andleeb, Tayyaba Quraishi, 
Umar Khan, Naeem . (2023) . Integrated 
Application of Salicylic Acid and PGPRs to 
Control Fusarium Wilt of Chickpea , 28 
10.31083/j.fbl2801020 Frontiers in 
Bioscience-Landmark.  

15- Muhammed N.  , N. A. Rajput, M. Atiq ,et al ,( 
2022) . Integrated management of Fusarium 
wilt of Chilli caused by Fusarium oxysporum F. 
sp. capsici through different management 
approaches ., Pak. J. Bot., 54(5): 1963-1970, 
2022.  

16- Naz, H.I.R.A., Akram, N.A. and Ashraf, M.,( 
2016). Impact of ascorbic acid on growth and 
some physiological attributes of cucumber 
(Cucumis sativus) plants under water-deficit 
conditions. Pak. J. Bot, 48(3), pp.877-883. 

https://doi.org/10.1007/978-3-319-74057-7


 Turky, H. A. 

Perinatal Journal                                                                                                                              Volume 33 | Issue 1 | April 2025 763 

 

17- Noor, A., & Little, C. R. (2022). Evaluating the 
role of exogenously applied ascorbic acid in 
rescuing soybean plant health in the presence 
of pathogen-induced oxidative stress. 
Pathogens, 11(10), 1117. 

18- Rasouli, M., Saba, M. K., & Ramezanian, A. 
(2019). Inhibitory effect of salicylic acid and 
Aloe vera gel edible coating on microbial load 
and chilling injury of orange fruit. Scientia 
Horticulturae, 247, 27-34. 

19- Shim, Jae-Han, Jong-Bang Eun, Ahmed A. Zaky, 
Ahmed S. Hussein, Ahmet Hacimüftüoğlu, and 
A. M. Abd El-Aty. (2023) . "A Comprehensive 
Review of Pesticide Residues in Peppers" 
Foods , 12(5): 970. 

20- Sangaraju, Rajendra, Rajesh Kumar K, Tien 
Huynh, and Sukesh Narayan Sinha. (2024) . 
‘Pesticide Effects on Human Health and Pest 
Management’. Agricultural Sciences. 
IntechOpen.doi:10.5772/intechopen.100680
7. 

21- Viviani, A., Verma, B. C., Giordani, T., & 
Fambrini, M. (2021). L-Ascorbic acid in 

plants: From biosynthesis to its role in plant 
development and stress response. 
Agrochimica: International Journal of Plant 
Chemistry, Soil Science and Plant Nutrition of 
the University of Pisa: 65, 2, 2021, 151-171. 

22- Vinod, K., & Sabah, A. (2018). Plant defense 
against pathogens: the role of salicylic acid. 
Research Journal of Biotechnology, 13(12), 
97-103. 

23- Fatima, T., Bilal, A. R., Imran, M. K., & Jam, F. A. 

(2025). Developing entrepreneurial 

orientation: Comprehensive skill 

development guide for software industry in 

South Asia. In Entrepreneurship in the 

Creative Industries (pp. 132-157). Routledge. 

24- Abbas, M., Jam, F. A., & Khan, T. I. (2024). Is it 
harmful or helpful? Examining the causes and 
consequences of generative AI usage among 
university students. International journal of 
educational technology in higher education, 
21(1), 10. 

 

 


