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Abstract

Alternaria species are among the most destructive fungal pathogens affecting a wide range of crops, leading
to significant agricultural losses. Conventional chemical fungicides, while effective, pose environmental and
health concerns, emphasizing the need for eco-friendly alternatives. This study explores the efficacy of various
plant extracts in managing Alternaria infections. Extracts from plants such as Allium sativum (garlic),
Argemone mexicana L and Datura metel have been evaluated for their antifungal properties. Laboratory and
field trials reveal that these extracts inhibit mycelial growth and spore germination, reducing disease
incidence. When integrated with biocontrol agents like Trichoderma harzianum, their efficacy improves
further, highlighting their potential in sustainable disease management strategies. The findings underscore the
role of plant-based fungicides in reducing the reliance on chemical pesticides, minimizing environmental
risks, and ensuring safer agricultural practices. This research advocates for the broader application of plant
extracts in integrated disease management systems to enhance crop protection sustainably.
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Materials and Methods :

1. Collection of Plant Materials:

Healthy and disease-free plant parts (leaves, bulbs, or seeds) were collected from A/lium sativum (garlic),
Argemone mexicana and Datura metel. The plant materials were thoroughly washed, shade-dried, and ground
into a fine powder for extraction.

2. Preparation of Plant Extracts:

Aqueous Extracts: 10 gm of powdered plant material was soaked in 100 ml distilled water and left for 24
hours at room temperature. The mixture was filtered using muslin cloth and Whatman No.1 filter paper to
obtain a clear extract.

Alcoholic Extracts: 10 gm of powdered plant material was soaked in 100 ml ethanol or methanol for 48
hours. The solvent was evaporated using a rotary evaporator, and the residue was diluted with distilled water
to the desired concentration.

3. Isolation of Alternaria alternata Pathogen:

Diseased plant samples showing typical symptoms of Alternaria infection (e.g., leaf spots of Tomato ) were
collected from agricultural fields. Alternaria alternata isolated by cutting small pieces of infected tissue,
surface-sterilizing them with 1% sodium hypochlorite, and plating them on potato dextrose agar (PDA). Plates
were incubated at 25°C for 5-7 days, and fungal colonies were identified based on morphological
characteristics.

4. Antifungal Assay:

Poisoned Food Technique: PDA media was amended with different concentrations (5%, 10%, and 15%) of
plant extracts. The mycelial disc (5 mm diameter) of Alternaria alternata was placed at the center of the
amended PDA plates. Plates without extracts served as controls. Plates were incubated at 25°C for 7 days, and
radial growth of fungal colonies was measured.

Percentage inhibition of mycelial growth was calculated using the formula:

Inhibition ( % ) = Growth in Control - Growth in Treatment X 100
Growth in Control
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5. Field Trial:

Field experiments were conducted on crops highly susceptible to Alternaria alternata, such as brinjal
(eggplant) and tomato. Plant extracts were sprayed on crops at different growth stages, starting from the
appearance of initial symptoms. Disease incidence and severity were recorded using a 0—5 disease rating scale,
and the efficacy of treatments was compared with chemical fungicides and untreated controls.

6. Combination with Biocontrol Agents:

A synergistic study was conducted by combining plant extracts with Trichoderma harzianum spore
suspensions. The combined treatment was evaluated using the same antifungal assay and field trial methods.
7. Statistical Analysis:

Data were analyzed using ANOVA, and significant differences between treatments were determined using the
least significant difference (LSD) test at a 5% significance level. This methodology ensures the accurate
assessment of the potential of plant extracts in managing Alternaria pathogens under both laboratory and field
conditions.

Observation Table

The table below represents the antifungal activity of various plant extracts against Alternaria alternata
under laboratory and field conditions.

Treatment Concentration | Colony Growth Disease Yield
% Growth (Cm) | Inhibition % | Incidence % Increase
Control - 9.0 0.00 70.0 0.00
(Untreated)
Allium sativum ) 5.0 44.44 40.0 25.0
10 3.5 61.11 30.0 35.0
15 2.0 77.78 20.0 50.0
Argemone mexicana | 5 6.5 27.78 50.0 15.0
10 4.0 55.56 35.0 30.0
15 2.5 72.22 25.0 40.0
Datura metel 5 6.0 33.33 45.0 20.0
10 3.0 66.67 28.0 38.0
15 1.8 80.00 18.0 55.0
Trichoderma - 4.0 55.56 35.0 30.0
harzianum
Garlic 10 2.0 77.78 18.0 60.0
+T harzianum

1. Colony Growth (cm): Measured after 7 days of incubation in the poisoned food technique.
2. Growth Inhibition (%): Calculated compared to untreated control

3. Disease Incidence (%): Recorded during field trials as the percentage of infected plants

4. Yield Increase (%): Increase in crop yield compared to untreated control.

From the table it is illustrates the effectiveness of plant extracts at different concentrations, with garlic extract
(15%) and its combination with Trichoderma harzianum showing the highest inhibition of Alternaria
alternata and significant yield improvement.

Result:

The study demonstrated the efficacy of plant extracts in the eco-friendly management of Alternaria
pathogens. The key findings are as follows:

1. Antifungal Activity in Laboratory Conditions:

All tested plant extracts (A/lium sativum, Argemone mexicana L and Datura metel ) effectively inhibited the
mycelial growth of Alternaria.

Allium sativum (garlic) extract showed the highest antifungal activity, with 77.78% inhibition at 15%
concentration. Datura metel and Argemone mexicana extracts also showed considerable inhibition, with
growth reductions of 80.00% and 72.22%, respectively, at 15% concentration.
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2. Field Trials:

Plant extracts significantly reduced disease incidence in crops compared to untreated controls. Garlic extract
(15%) reduced disease incidence from 70% to 20% and improved crop yield by 50%. Argemone mexicana
and Datura (Datura metel) extracts reduced disease incidence by 25% and 18%, respectively, with
corresponding yield improvements of 40% and 55%.

3. Synergistic Effects with Trichoderma harzianum: Combining plant extracts with T. harzianum enhanced
antifungal activity and disease control.T he garlic extract (10%) combined with T. harzianum achieved
77.78% growth inhibition and reduced disease incidence to 18%, with a 60% increase in yield.

4. Comparison with Chemical Fungicides:

While chemical fungicides exhibited higher initial effectiveness, plant extracts provided sustainable and
environmentally safe disease management without residual toxicity.

5. Environmental Benefits:

The use of plant extracts reduced dependency on synthetic fungicides, minimized environmental pollution,
and provided safer alternatives for integrated pest management (IPM) programs.

Conclusion:

The present study confirms the effectiveness of plant extracts as eco-friendly alternatives for managing
Alternaria spp . Among the tested extracts, Allium sativum (garlic) demonstrated the highest antifungal
activity, significantly inhibiting mycelial growth and reducing disease incidence in field conditions. The
combination of garlic extract with Trichoderma harzianum further enhanced disease control and crop yield,
showcasing the potential of integrated approaches. These findings advocate for the use of plant-based
fungicides as sustainable solutions to reduce reliance on chemical fungicides, promoting environmentally safe
and sustainable agricultural practices.

Discussion:

The study highlights the potential of plant extracts as effective tools in integrated pest management (IPM) for
combating Alternaria infections. The antifungal properties of extracts from Allium sativum, Argemone
mexicana L. and Datura metel can be attributed to their bioactive compounds, such as allicin in garlic, tannins,
and alkaloids in nettle and datura, which interfere with fungal cell wall synthesis and metabolic pathways.
Comparison with Chemical Fungicides:

While chemical fungicides provide rapid control of fungal pathogens, their indiscriminate use has led to
environmental pollution, pathogen resistance, and toxic residues in crops. Plant extracts, being biodegradable
and non-toxic, address these issues effectively, making them a safer alternative for disease management.

Synergistic Effect with Biocontrol Agents:

The combination of plant extracts with 7. harzianum significantly improved disease control and crop yield
compared to using plant extracts alone. 7. harzianum enhances plant health by competing with pathogens,
producing antifungal metabolites, and promoting plant growth. This synergistic approach emphasizes the
importance of integrating plant-based fungicides with biological control methods for sustainable agriculture.
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