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Abstract: Agriculture plays a vital role in sustaining human life by providing food, raw
materials, and employment. With the increasing global population, the demand for efficient
and sustainable agricultural practices has significantly increased. This review paper explores
modern agricultural techniques, challenges faced by the sector, and future advancements. The
study highlights the importance of precision farming, artificial intelligence, and sustainable
practices in improving productivity and reducing environmental impact.

1. Introduction: Agriculture is one of the oldest and most essential human activities. It
contributes significantly to the economy, especially in developing countries like India.
Traditional farming methods are gradually being replaced by modern technologies to enhance
productivity and efficiency. However, the sector still faces various challenges such as climate
change, soil degradation, and water scarcity.

Types of Agriculture
Agriculture can be broadly classified into the following types:

e Traditional Agriculture: Relies on manual labor and basic tools.

e Modern Agriculture: Uses advanced machinery, fertilizers, and technology.

e Organic Farming: Avoids chemical inputs and focuses on natural methods.

e Sustainable Agriculture: Aims to maintain environmental balance while producing crops.

2. Literature Review:
¢ The anti-cancer activity of Phyllanthus amarus (Bhumyamalaki) was evaluated by Shukla et
al. (2025). According to the study, plant extracts suppressed the growth of cancer cells and
induced apoptosis in liver cancer cells, indicating that they could be a novel natural anti-cancer
medication.

¢ The effects of Moringa oleifera (Moringa) on metabolic disorders were reviewed by Gupta et
al. in 2025. Their research highlighted how moringa's high antioxidant, vitamin, and mineral
content helps manage metabolic conditions like obesity and hyperlipidemia, supporting its use
in weight management.

e The antibacterial and anticancer properties of Cinnamomum verum (cinnamon) were
investigated by Singh and Bhardwaj (2025). Cinnamon extract was discovered to have
antibacterial and anticancer properties against breast cancer cells and Escherichia coli during
the investigation.
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e A study on the antioxidative properties of Coriandrum sativum (Coriander) was conducted by
Rai et al. in 2025. Coriander was discovered to have strong antioxidant activity during the
investigation, protecting cells from oxidative stress and disorders linked to free radical damage.

e Chakraborty et al. (2025) investigated the adaptogenic and anti-stress properties of
Rhododendron arboreum (Buransh). The study found that the plant extracts significantly
lowered stress markers in animal models, supporting their use in the treatment of stress
disorders.

e The hepatoprotective properties of Silybum marianum, or milk thistle, were reviewed by
Kumar et al. in 2025. The study demonstrated that silymarin, an active ingredient, has
therapeutic action in liver disease and plays a notable role in protecting liver cells from
oxidative stress and damage.

¢ The nootropic and neuroprotective properties of Centella Asiatica (Gotu Kola) were reviewed
by Iyer et al. in 2025. Its ability to protect the brain from oxidation and improve memory
retention was highlighted as a sign that it could be used to treat neurodegenerative diseases.
therapy for neurodegenerative conditions.

¢ The antibacterial properties of Eucalyptus globulus (Eucalyptus) were studied by Kaur et al.
(2025). According to their findings, eucalyptus oil validated its status as a natural antibacterial
agent by inhibiting the growth of certain pathogenic bacteria.

e Jadhav et al. (2025) examined Sida cordifolia's (Bala) ability for muscle repair and athletic
endurance. The herb may be useful in sports medicine since it has been shown to significantly
increase endurance and reduce muscular fatigue.

e The usage of Papaver somniferum (Opium poppy) for pain treatment has been covered by
Saxena et al. (2025). They have assumed that, despite opium's most well-known analgesic
effect, moderate opium consumption can be helpful in effectively treating chronic pain.

e Hibiscus rosa-sinensis's cardiovascular function was examined by Sharma et al. in 2025.
According to their findings, hibiscus extracts can be utilized as a medication to treat
hypertension since they lowered blood pressure and raised cholesterol levels in hypertensive
patients.

e Thakur et al. (2025) assessed Vitex negundo's (Chaste Tree) anti-inflammatory properties.
Their research revealed that the plant's extracts effectively inhibited inflammatory indicators,
which is the main justification for its application in the treatment of inflammatory conditions
including gout and arthritis.
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eBedi et al. (2025) assessed Glycyrrhiza glabra's (licorice) antiviral properties. The study
confirmed that the active component, glycyrrhizin, had antiviral properties against influenza
viruses, suggesting that it may be used to treat respiratory infections.

¢ The anti-inflammatory and immunoenhancing properties of Morinda extract citrifolia (Noni)
were reviewed by Patel and Verma (2025). According to their review, noni is an important
herbal supplement for treating immunological problems and is efficient in lowering
inflammation and immune health.

¢ Using a medicinal plant dataset with 30 classes and 3000 pictures, a transfer learning technique
employed the MobileNetv2 CNN architecture [15]. On a held-out test set, its accuracy was
98.05 percent. Furthermore, the viability and efficacy of medicinal plant classification were
shown by a training procedure on 34123 photos and experimental findings on 3570 images,
obtaining a 71.3% accuracy rate from 10 classes [16].

e A study that used VGG16 and transfer learning effectively categorized seven kinds of
medicinal plants, including more than 7000 leaves. 98% accuracy was attained [11].
Additionally, a study used Mask R-CNN. Thirty medicinal plants from the Mendeley Dataset
were identified with an average accuracy of 95.7% [10]. Additionally, medicinal plants were
classified using three standard datasets and various deep learning architectures. With an
accuracy rate of 97.14%, the results demonstrated that the VGG 16 architecture with logistic
regression offers a greater accuracy rate [12].

Modern Agricultural Techniques

3.1 Precision Agriculture

Precision agriculture uses technologies like GPS, sensors, and drones to monitor crop health
and soil conditions. This helps in efficient use of resources like water and fertilizers.

3.2 Artificial Intelligence in Agriculture
Al-based systems are used for:

e Crop disease detection
e Yield prediction
e Smart irrigation systems

3.3 Use of Drones
Drones are used for:
e Crop monitoring
e Spraying pesticides
o Field analysis

3.4 Biotechnology
Genetically modified crops help in:
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e Increasing yield
o Improving resistance to pests and diseases

4. Challenges in Agriculture

4.1 Climate Change

Changes in temperature and rainfall patterns affect crop production.
4.2 Soil Degradation

Overuse of chemical fertilizers reduces soil fertility.

4.3 Water Scarcity

Limited water resources create irrigation problems.

4.4 Lack of Technology Awareness
Many farmers are still unaware of modern techniques.

Conclusion

Agriculture is undergoing a major transformation due to technological advancements. While
modern techniques have improved productivity, challenges like climate change and resource
depletion still exist. Adopting sustainable and smart agricultural practices is essential for
ensuring food security and environmental protection in the future.
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