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Abstract

Organic potato farming is emerging as a sustainable agricultural approach due to increasing
consumer demand for residue-free food, environmental concerns and the need for long-term soil
health management. Potato is a highly nutrient-demanding crop and its successful cultivation under
organic systems depends on efficient nutrient recycling, biological soil enhancement and eco-
friendly pest management strategies. The present review highlights the major components of
organic potato production, including the use of organic manures, biofertilizers, biopesticides,
organic seed materials and sustainable agronomic practices. The study also discusses major
production constraints such as nutrient deficiency, late blight incidence, weed infestation, limited
availability of certified organic inputs and challenges associated with organic certification
procedures. Furthermore, the role of certification systems such as NPOP and PGS-India in
maintaining quality assurance and market credibility has been examined. Adoption of disease-
resistant varieties, integrated biological management practices and farmer-oriented institutional
support systems can significantly improve the productivity and profitability of organic potato
farming. Organic potato cultivation, therefore, represents a promising pathway towards
environmentally sustainable, economically viable and health-oriented agricultural development.
Keywords: Organic potato farming, Biofertilizers, Organic certification, Sustainable agriculture,

Biopesticides.
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Introduction

Potato (Solanum tuberosum L.) is one of the most important food crops worldwide and
plays a significant role in ensuring food and nutritional security due to its high productivity and
wide adaptability. In recent years, growing concerns regarding excessive use of synthetic fertilizers
and pesticides, soil degradation, environmental pollution and food safety have accelerated the
demand for organically produced agricultural commodities. Organic agriculture focuses on
maintaining ecological balance through the use of natural inputs, biological nutrient cycling and
environmentally safe crop protection measures. In potato cultivation, organic farming practices
emphasize the use of compost, farmyard manure, green manures, biofertilizers and biological pest
management approaches to sustain productivity while minimizing environmental impact. Organic
potato production not only contributes to soil health improvement and biodiversity conservation
but also offers premium market opportunities for farmers. However, potato is a nutrient-responsive
and disease-prone crop, making its management under organic systems comparatively challenging.
Problems such as lower initial yields, severe late blight incidence, weed management difficulties
and high certification costs often restrict large-scale adoption of organic potato cultivation.
Additionally, maintaining compliance with certification standards under systems such as the
National Programme for Organic Production (NPOP) and Participatory Guarantee System (PGS-
India) requires proper documentation, field monitoring and input verification. Despite these
challenges, increasing awareness among consumers regarding chemical-free food and sustainable
farming practices has created substantial opportunities for organic potato cultivation. Therefore,
understanding the essential inputs, production practices, certification procedures, and major
constraints associated with organic potato farming is necessary to develop efficient and sustainable
production systems. This review aims to provide a comprehensive overview of organic potato
cultivation, focusing on key inputs, agronomic practices, production challenges and certification
pathways for sustainable crop production.
Essential Inputs for Organic Potato Cultivation

Organic potato production depends on the use of biological and eco-friendly inputs that
improve soil fertility, nutrient availability and overall plant health. The following inputs play a
major role in maintaining productivity under organic systems.

e Organic Manures: Organic manures such as farmyard manure (FYM), compost,
vermicompost and green manure crops are important nutrient sources in organic potato

cultivation. These materials improve soil structure, increase water-holding capacity and
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promote beneficial microbial activity in the soil. Vermicompost and compost also release
nutrients slowly, ensuring a continuous nutrient supply throughout crop growth. Green
manure crops such as dhaincha and sunhemp help in nitrogen fixation and organic matter
addition, thereby improving long-term soil fertility (Reganold & Wachter, 2016).

o Biofertilizers: Biofertilizers such as Azotobacter, Azospirillum, phosphate-solubilizing
bacteria (PSB) and potassium-solubilizing bacteria (KSB) enhance nutrient availability and
uptake in potato crops. Azotobacter and Azospirillum contribute to biological nitrogen
fixation, while PSB and KSB help in converting unavailable phosphorus and potassium
into plant-available forms. These microbial inoculants also improve rhizosphere activity
and reduce dependency on external nutrient inputs, thereby supporting sustainable potato
production systems (Goffart et al., 2022).

e Organic Micronutrient Sources: Organic potato cultivation often requires
supplementation of micronutrients through natural sources such as rock phosphate, bone
meal, wood ash and bio-derived zinc chelates. Rock phosphate and bone meal are important
phosphorus sources, while wood ash contributes potassium and calcium. Bio-derived
micronutrient formulations help correct nutrient deficiencies without disturbing soil
ecology. The balanced use of these inputs improves tuber quality, plant growth and
resistance against environmental stress (Mattsson & Wallén, 2003).

e Biopesticides and Botanicals: Biopesticides and botanical products are widely used for
pest and disease management in organic potato farming. Neem oil acts as an insect repellent
and growth regulator for sucking pests such as aphids and whiteflies. Trichoderma species
are effective against soil-borne fungal pathogens, while Beauveria bassiana and Bacillus
subtilis help suppress insect pests and foliar diseases. These biological control agents
reduce the environmental impact associated with chemical pesticides and support
ecological balance in farming systems (Rana et al., 2020).

e Organic Seed and Seed Treatments: The use of certified organic seed is essential to
maintain the integrity of organic production systems. Healthy and disease-free seed tubers
minimize the spread of pathogens such as late blight and bacterial wilt. Seed treatment with
biological agents such as Trichoderma and Pseudomonas fluorescens enhances disease
resistance and improves seedling vigour. Proper seed selection and treatment also

contribute to uniform crop establishment and higher marketable yield (Kumar et al., 2022).
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Agronomic Practices
Organic potato cultivation requires the adoption of suitable agronomic practices that
improve crop health and reduce pest and disease incidence.

e Crop Rotation: Crop rotation with legumes and non-host crops helps reduce pest and
disease buildup in potato fields. Rotating potatoes with crops such as peas, beans and
cereals interrupts the life cycle of soil-borne pathogens and improves soil nitrogen status
through biological fixation. Crop diversification also improves soil biodiversity and
reduces nutrient depletion (Reganold & Wachter, 2016).

e Earthing Up, Mulching and Mechanical Weeding: Earthing up is an important operation
in potato cultivation that protects developing tubers from sunlight exposure and encourages
tuber enlargement. Mulching with straw or crop residues conserves soil moisture, regulates
soil temperature and suppresses weed growth. Mechanical weeding reduces weed
competition without the use of synthetic herbicides and helps maintain clean cultivation in
organic fields (Goffart et al., 2022).

e Irrigation Management: Proper irrigation scheduling is essential in organic potato
farming to avoid excessive soil moisture that favours disease development. Moderate and
well-timed irrigation ensures healthy tuber formation and reduces the occurrence of fungal
diseases such as late blight. Efficient water management practices such as drip irrigation
can further improve water-use efficiency and crop productivity (Timpanaro et al., 2021).

e Soil Solarization and Resistant Varieties: Soil solarization involves covering moist soil
with transparent polyethylene sheets to increase soil temperature and suppress soil-borne
pathogens, nematodes and weed seeds. The use of resistant potato varieties also plays a
major role in reducing disease incidence under organic conditions. Combining resistant
varieties with biological management strategies improves sustainability and reduces crop
losses (Rana et al., 2020).

Challenges in Organic Potato Production
Despite its environmental and health benefits, organic potato cultivation faces several

production and management challenges.

e Lower Initial Yields: Organic potato systems often experience lower yields during the
conversion period because nutrients from organic sources become available slowly

compared to synthetic fertilizers. Farmers may require several seasons to restore soil
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