
Article Type: Review 
J Name: Modern Phytomorphology 
Short name: MP 
ISSN: ISSN 2226-3063/ eISSN 2227-9555 
Year: 2024 
Volume: 18 
Page numbers: 133 -143 
DOI: 10.5281/zenodo.200121 
(10.5281/zenodo.Year-Volume-PDFNo.) 
Short Title: Review on garlic cultivation in India: Techniques, challenges, and future prospects

REVIEW ARTICLE

Review on garlic cultivation in India: Techniques, challenges, 
and future prospects 
Sunita S. Bhosle 
Balbhim Arts, Science and Commerce College, Beed, India 

*Corresponding author: Sunita S. Bhosle, Balbhim Arts, Science and Commerce College, Beed, India
Email: nccbalbhim@gmail.com

Received: 28.08.2024, Manuscript No: mp-24-146681 | Editor Assigned: 31.08.2024, Pre-QC No. mp-24-146681 (PQ) | Reviewed: 16.09.2024, QC No. mp-24-
146681 (Q) | Revised: 22.09.2024, Manuscript No. mp-24-146681 (R) | Accepted: 27.09.2024 | Published: 04.10.2024 

Abstract 
Garlic (Allium sativum) is a vital crop in India, renowned for its extensive culinary, medicinal, and industrial 

applications. As a staple in Indian cuisine, garlic is indispensable not only for its flavor-enhancing properties but also for its 
health benefits, which include antioxidant, antimicrobial, and anti-inflammatory effects. This research article provides a 
comprehensive overview of the cultivation practices of garlic across different agro-climatic zones of India, detailing the 
traditional and modern farming techniques employed by growers to maximize yield and quality. It analyzes the various 
challenges faced by garlic farmers, including issues related to soil fertility, pest and disease management, and the impact of 
climate change on crop production. 

Furthermore, the article examines the economic significance of garlic in India, considering its role in the agricultural 
economy and its potential for generating income through both domestic sales and international exports. The growing demand 
for organic garlic and value-added products in global markets presents significant opportunities for Indian farmers and 
exporters. Additionally, the study explores the role of garlic in traditional Indian medicine, particularly in Ayurveda and Unani 
systems, where it is used to treat a variety of ailments. The article also highlights the importance of research and 
development in improving garlic varieties, optimizing cultivation methods, and developing sustainable practices to ensure 
long-term productivity and profitability. 

By addressing these aspects, this research aims to provide a holistic understanding of the current status of garlic 
cultivation in India and to identify strategies for overcoming challenges and leveraging opportunities for future growth. The 
potential for increasing garlic exports, enhancing value addition, and tapping into emerging markets could significantly 
contribute to the growth of the Indian agricultural sector, thereby strengthening the country’s position as a leading global 
producer of garlic. 
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Introduction 

Garlic, a member of the onion family (*Alliaceae*), has been cultivated in India for thousands of years. It is an 
essential ingredient in Indian cuisine, valued for its pungent flavor and numerous health benefits. India is one of the 
largest producers of garlic in the world, with major cultivation areas in Madhya Pradesh, Gujarat, Rajasthan, Uttar 
Pradesh, and Maharashtra. Garlic (Allium sativum) is the second important bulb crops grown after onion and contributes 
14.0 % of world area and 5.0 % of production. India, although rank second by area and production, is the lowest as far as 
productivity is concerned (5.29 t/ha). The area and production of garlic in India (2010-2011) is 200.70 thousand ha and 
1061.85 thousand tons with an average yield of 5.29 t/ha SC (Srivastava 2012). This article provides a comprehensive 
overview of garlic cultivation in India, including current practices, challenges, and future prospects. A truly wild species of 
garlic (A. Sativum L.) is not known, but A. longicuspis Rgl. is considered to be the species most closely related to the 
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cultivated crop and is considered to be garlic's wild ancestor. Since A. longicuspis is native to Central Asia, it is believed 
that garlic originated there (Warade and Shinde 1998). 

Literature Review 
Cultivation techniques 

Garlic cultivation in India varies across different regions, each employing unique methods adapted to local climatic 
conditions, soil types, and available resources. Understanding these variations is crucial for optimizing production and 
ensuring high-quality yields. Garlic grows best in well drained fertile soils that are high in organic matter. Incorporating 
compost or well-rotted manure into heavy soils will result in the soil being friable and suitable for production (Khade et.al 
2017). 

Geographical distribution 

Garlic is primarily cultivated in the states of Madhya Pradesh, Gujarat, Rajasthan, Uttar Pradesh, and Maharashtra. 
These regions offer the ideal climatic conditions required for garlic cultivation, including cool temperatures and well-
drained soils. Each region has developed its cultivation practices based on historical knowledge and contemporary 
innovations. 

Soil and climate requirements 

Garlic thrives in well-drained, fertile soils with a pH range of 6.0 to 7.5. The crop requires a cool and dry climate, 
with optimal growth occurring at temperatures between 12°C and 24°C. Excessive rainfall or waterlogged conditions can 
negatively affect bulb formation and increase the risk of diseases such as white rot and fungal infections. Understanding 
local soil and climate conditions allows farmers to tailor their practices for optimal growth. 

Propagation and planting 

Garlic is propagated through cloves, which are separated from the bulb and planted individually. The ideal planting 
time varies depending on the region but generally occurs from September to November. Proper spacing is crucial, as 
overcrowding can lead to smaller bulbs and reduced yields. In some regions, farmers practice intercropping with garlic to 
maximize land use efficiency.  Among the different factors affecting growth, yield and quality of garlic, time of planting 
and selection of cultivars appears to be most important factors for maximizing the growth and good quality garlic bulb 
production. Weather conditions and characters of cultivars considerably influence the sprouting of cloves, growth of 
plant, bulb initiation, clove differentiation and its development, all exerting effect on yield (Singh et.al. 2017). 

Crop management 

Effective crop management practices are essential to achieve high yields and quality bulbs. The main components 
include: 

Fertilization: Garlic requires balanced nutrition, with a particular emphasis on nitrogen, phosphorus, and potassium. 
Organic manures and chemical fertilizers are commonly used based on soil nutrient analysis. The timing and method of 
fertilizer application are crucial to avoid nutrient leaching and ensure efficient uptake.  

Irrigation: Garlic needs regular irrigation, especially during the bulb development stage. However, over-irrigation should 
be avoided to prevent bulb rot and other water-related issues. Drip irrigation is becoming increasingly popular due to its 
water efficiency and ability to deliver nutrients directly to the root zone. 

Weed control: Weeds compete with garlic for nutrients and water, so timely weeding is essential. Mulching can also 
help suppress weed growth and retain soil moisture. The use of organic mulches, such as straw or hay, not only helps 
control weeds but also enhances soil health. 
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Pest and disease management: Garlic is susceptible to various pests and diseases, including thrips, nematodes, 
white rot, and rust. Integrated Pest Management (IPM) strategies, including crop rotation, biological control agents, and 
resistant varieties, are crucial for maintaining healthy crops. The use of neem-based biopesticides and pheromone traps is 
gaining popularity among farmers. 

Harvesting and post-harvest management 

Garlic is typically harvested when the leaves start to yellow and dry, usually about 4 months-6 months after 
planting. The bulbs are carefully dug out, cured for several days to reduce moisture content, and then stored in well-
ventilated conditions to prevent spoilage. Proper post-harvest handling is vital to maintain the quality and marketability 
of the garlic. Innovations in storage techniques, such as the use of temperature-controlled environments, have 
significantly reduced post-harvest losses. The harvesting stage of the garlic is when the tops turn brownish or yellowish, 
showing signs of drying up and bending. It takes nearly 130 days-180 days after planting depending upon the variety, 
nutritional management and season. Early harvesting results in poor quality bulbs where loss is caused by drainage. 
Delayed harvesting results in spliting and resprouting of bulbs (Singh et al., 2011). 

Challenges in garlic cultivation 

Garlic cultivation in India faces numerous challenges that affect both productivity and profitability. Addressing 
these challenges is essential to ensure the sustainability of garlic farming and to improve the livelihoods of garlic farmers. 
The primary challenges include climate vulnerability, pest and disease pressure, market volatility, post-harvest losses, and 
meeting quality standards. 

Climate vulnerability 

Garlic cultivation is highly sensitive to climatic conditions, and climate change poses a significant threat to garlic 
production in India. Several factors contribute to this vulnerability: 

Unpredictable weather patterns: Unseasonal rainfall, temperature fluctuations, and extreme weather events, such as 
droughts and floods, can severely impact garlic growth, yield, and quality. Garlic requires a specific range of temperature 
and moisture conditions for optimal growth, and deviations from these can lead to reduced bulb size, poor quality, and 
lower yields. 

Impact of climate change: Long-term changes in climate patterns, including rising temperatures and changing 
precipitation levels, can alter the suitability of traditional garlic-growing regions. This necessitates the development of 
climate resilient garlic varieties that can withstand adverse weather conditions. Additionally, farmers need to adopt 
adaptive farming practices, such as changing planting dates, using shade nets, or implementing efficient irrigation 
systems, to mitigate the effects of climate change. 

Pest and disease pressure 

Garlic is susceptible to various pests and diseases that can cause significant crop losses if not managed properly: 

Common pests: Thrips, aphids, and nematodes are among the common pests that attack garlic crops. These pests can 
damage the garlic plants by feeding on the leaves and bulbs, leading to stunted growth and reduced yields. 

Diseases: Garlic is also vulnerable to fungal, bacterial, and viral diseases, such as white rot, rust, and fusarium wilt. 
These diseases can spread rapidly, especially under favorable environmental conditions, and cause significant damage to 
the crop. 

Management challenges: Effective pest and disease management requires timely interventions, which can be costly 
and labor-intensive. Traditional chemical control methods may lead to pesticide resistance, environmental harm, and 
health risks. Developing pest-resistant garlic varieties and promoting sustainable pest management practices, such as 
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Integrated Pest Management (IPM), biological control, and crop rotation, can help mitigate these challenges while 
minimizing the environmental impact. 

Market volatility 

Market volatility is a significant challenge for garlic farmers, impacting their income stability and profitability: 

Price fluctuations: Garlic prices are subject to fluctuations due to various factors, including changes in domestic and 
international demand and supply dynamics, seasonal variations, and market speculation. Such volatility can create 
financial uncertainty for farmers, who may face losses if prices fall sharply during the harvest season. 

Access to market information: Many garlic farmers lack access to timely and accurate market information, which 
hinders their ability to make informed decisions regarding when and where to sell their produce. Establishing garlic 
cooperatives and improving access to market information can empower farmers to negotiate better prices and reduce 
their vulnerability to market volatility. 

Post-harvest losses 

Post-harvest losses are a significant issue in garlic cultivation, reducing the overall profitability of the crop: 

Improper handling: Garlic bulbs are delicate and can be easily damaged during harvesting, handling, and 
transportation. Improper handling can lead to bruising, sprouting, or decay, which reduces the market value of the garlic. 

Storage challenges: Garlic needs to be stored in well-ventilated, cool, and dry conditions to prevent spoilage. 
Inadequate storage facilities can lead to high post-harvest losses due to mold, rot, or pest infestations. 

Transportation issues: Poor transportation infrastructure can lead to delays and damage during transit, further 
contributing to post-harvest losses. Investing in modern storage facilities, such as cold storage units, and training farmers 
in proper post-harvest handling and storage techniques are crucial steps to minimize these losses and maintain the quality 
of garlic. 

Quality standards 

Meeting quality standards is a significant challenge for garlic farmers, especially when targeting export markets: 

Quality parameters: Export markets often require garlic to meet specific quality parameters, such as bulb size, color, 
shape, and the absence of chemical residues. Failing to meet these standards can result in rejection or reduced prices. 

Chemical residues: The use of pesticides and fertilizers must be carefully managed to ensure that residue levels are 
within permissible limits for both domestic and international markets. Excessive use of chemicals can lead to health risks 
and non-compliance with food safety standards. 

Grading and standardization: Establishing standardized grading systems for garlic can help ensure consistent quality 
and facilitate market access. Providing training on best practices for cultivation, harvesting, and post-harvest handling 
can help farmers produce garlic that meets market requirements and enhances its marketability. 

Garlic cultivation holds significant economic value in India, contributing to the agricultural economy in multiple 
ways. As a high-value crop, garlic not only serves as a staple in Indian kitchens but also offers vast opportunities for 
income generation through both domestic sales and international exports. The economic importance of garlic is 
underscored by its versatile applications, ranging from culinary uses to medicinal and industrial purposes, making it a 
critical component of the Indian agrarian landscape. The area, production and productivity of garlic has considerably 
increased from 0.42 lakh ha, 1.32 lakh tonnes and 3.18 t/ha during 1977 to 3.20 lakh ha, production 16.93 lakh tones and 
productivity 5.28 t/ha (66% increase) in the year 2015-2016 NHRDF website, 2018) (Mahajan et al., 2017). 
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Domestic market dynamics 

In India, garlic is an indispensable ingredient in a wide variety of regional cuisines, which drives robust domestic 
demand. The strong cultural preference for garlic in cooking means that it is constantly in demand across urban and rural 
households. Various forms of garlic fresh, dried, powdered, and in pastes are used in daily meal preparation, which 
contributes to its continuous market demand. Understanding regional consumption patterns and preferences is essential 
for farmers and suppliers aiming to optimize production and meet market demands. For instance, the consumption of 
garlic is notably higher in northern and western states like Uttar Pradesh, Punjab, Rajasthan, and Maharashtra, where it 
forms a vital part of local cuisine. Producers in these regions often prioritize garlic cultivation to cater to local demand. 

Additionally, the spice processing industry, which relies heavily on garlic for making pastes, pickles, sauces, and 
other condiments, further bolsters the domestic market. This sector provides a stable and growing market for garlic 
producers, especially when targeting specific segments such as urban markets and food processing industries. With the 
rising health consciousness among Indian consumers, there is also an increasing demand for organically grown garlic, 
presenting new opportunities for farmers to diversify their production and cater to niche markets. 

Export potential 

India ranks as one of the largest producers and exporters of garlic in the world, supplying to diverse markets across 
Asia, Europe, the Middle East, and even North America. The country’s ability to export garlic to a wide range of 
destinations is a testament to its robust production capabilities and the global demand for Indian garlic. However, to 
maintain and enhance its position in the global garlic trade, there is a growing need to focus on improving export quality. 
This includes adhering to international standards related to pesticide residues, bulb size, appearance, and organic 
certification (P Singh et al., 2010). 

Expanding into new markets is another strategy that could significantly boost India’s garlic export potential. With 
increasing global interest in healthy foods and natural remedies, the demand for garlic is on the rise. Countries in Europe 
and North America, where health-conscious consumers seek out organic and sustainably produced foods, represent 
significant opportunities for Indian garlic exports. Additionally, the Middle East, with its close geographical proximity 
and cultural affinity for garlic, remains a substantial market. By tapping into these emerging markets and enhancing 
supply chain efficiencies, India can strengthen its export portfolio. 

Moreover, bilateral trade agreements and government support in negotiating favorable export terms can play a 
crucial role in expanding India’s market reach. Initiatives aimed at reducing tariffs and addressing non-tariff barriers, 
such as stringent quality checks and certifications, are necessary to make Indian garlic more competitive in international 
markets. Government policies that support infrastructure development, such as improved cold storage facilities and 
better logistics, will also be essential in minimizing post-harvest losses and ensuring the freshness and quality of exported 
garlic. 

Income generation for farmers 

Garlic cultivation provides a significant source of income for farmers, especially in regions where climatic and soil 
conditions are favorable. In states like Madhya Pradesh, Gujarat, Rajasthan, Uttar Pradesh, and Maharashtra, garlic is 
often preferred over other crops due to its relatively higher profitability. For many small and marginal farmers, garlic 
represents a vital cash crop that can be cultivated in smaller plots, providing better returns compared to other staple crops 
like wheat or rice. 

Farmers can enhance their income by adopting advanced cultivation techniques such as precision farming, 
integrated pest management, and organic farming practices. These techniques help optimize inputs like water, fertilizers, 
and pesticides, reducing costs and increasing yield quality. Moreover, value addition through processing garlic into 
products such as garlic powder, oil, paste, and supplements can create additional revenue streams. By engaging in direct 
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marketing strategies and developing cooperative models, farmers can also access better market prices, bypassing 
intermediaries and increasing their profit margins. 

Training and capacity-building initiatives by government bodies and agricultural universities play a crucial role in 
equipping farmers with the necessary skills to adopt these advanced techniques. Access to credit and financial assistance 
through government schemes can further support farmers in making the transition to more profitable and sustainable 
garlic cultivation practices. By fostering a more resilient agricultural framework, garlic farming can contribute 
significantly to improving the livelihoods of rural communities across India. 

Traditional and modern uses of garlic 

Garlic has been revered for centuries not only as a culinary ingredient but also for its extensive medicinal 
properties. Its use spans across various domains, including traditional Indian medicine systems such as Ayurveda and 
Unani, as well as modern therapeutic and industrial applications. The versatility of garlic makes it a unique crop that 
bridges both traditional practices and contemporary needs, enhancing its importance in both local and global contexts. 

Culinary applications 

Garlic is a fundamental component of Indian cuisine, celebrated for its distinctive flavor and aromatic qualities. It 
is used in various forms—fresh cloves, dried flakes, powdered, or as an ingredient in spice blends and condiments. Indian 
dishes, ranging from curries and dals to pickles and chutneys, rely on garlic to enhance flavor and add depth. The 
ubiquitous use of garlic in daily cooking underlines its cultural and culinary significance; making it a staple in kitchens 
across the country Garlic is the only spice in the spices kingdom which has all the vitamins, minerals as well as the trace 
elements. It is a rich source of protein and minerals like P, K, Ca, Mg, and S. It also contains vitamin C and has got a 
reasonably high calorific value (Bondre et al., and Sonkamble et al.,2017). 

Beyond its taste-enhancing properties, garlic also has preservative qualities, which have been traditionally 
exploited in the preparation of pickles and preserves. Its antimicrobial properties help extend the shelf life of these 
products, providing additional value to consumers. The burgeoning interest in ethnic foods and global cuisines has also 
increased the demand for garlic in international culinary circles, positioning Indian garlic as a key ingredient in many 
global dishes. 

Medicinal applications 

Garlic has been used for its medicinal properties in traditional Indian medicine systems for thousands of years. In 
Ayurveda, garlic is known as "Rasona" and is believed to possess multiple therapeutic benefits, including promoting 
digestive health, improving respiratory function, and enhancing cardiovascular health. It is commonly used to treat a 
range of ailments such as colds, coughs, digestive disorders, high blood pressure, and high cholesterol. The Unani system 
of medicine, which draws from ancient Greek, Persian, and Indian practices, also utilizes garlic for its anti-inflammatory 
and detoxifying properties. Besides the nutritive value of garlic and its use in various forms, it is included in Indian system 
of medicines (Ayurvedic, Unani and Siddha) as carminative and gastric stimulant to help in digestion and absorption of 
food (Yadav et al., 2017). 

Recent scientific research has validated many of these traditional uses, highlighting garlic's potential role in 
modern medicine. Studies have shown that garlic contains bioactive compounds, such as allicin, which have antioxidant, 
antimicrobial, and anti-inflammatory effects. These properties make garlic a potential candidate for boosting immunity, 
managing blood pressure, reducing cholesterol levels, and preventing certain types of cancer. As a result, garlic 
supplements and extracts have become popular in the nutraceutical and functional food markets, further enhancing the 
crop's value. 

Industrial applications 

The industrial applications of garlic have expanded significantly in recent years, particularly in the pharmaceutical, 
nutraceutical, and cosmetic industries. Garlic extracts and derivatives are increasingly used in the production of 
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supplements and herbal medicines due to their health benefits. The nutraceutical industry, which focuses on foods and 
food products that provide health and medical benefits, has embraced garlic as a key ingredient in products aimed at 
promoting heart health, boosting immunity, and supporting overall wellness. 

Additionally, garlic oil is used in the production of skincare products, capitalizing on its anti-inflammatory and 
antibacterial properties. These products are marketed for their natural and holistic approach to skin health, appealing to 
consumers looking for alternatives to synthetic chemicals. The growing popularity of natural and organic products has 
also increased the demand for garlic-derived ingredients, highlighting the crop's diverse industrial applications. 

Future prospects 

The future of garlic cultivation in India holds significant promise, given the increasing demand for garlic both 
domestically and internationally. To fully capitalize on these opportunities, a comprehensive and multi-faceted approach 
is necessary. This approach should include the adoption of modern agricultural techniques, investment in research and 
development, value addition strategies, robust government support, and a focus on enhancing export potential. Each of 
these components is essential for driving growth and sustainability in the garlic sector (S V Bondre et al., 2017). 

Adoption of modern tchniques 

Garlic is a typical vegetative propagated crop, due to its sexual sterility; thus, clonal selection is a major breeding 
method for this crop. Despite the importance of this crop, very limited breeding work has been done so far in this respect. 
Thus, this study is a part of a complementary breeding program to improve the garlic crop (Ragheb and Abu-shall et al., 
2021). The adoption of advanced agricultural practices is critical for improving the efficiency and sustainability of garlic 
production in India. Modern techniques such as precision farming, organic cultivation, and mechanization offer several 
advantages: 

Precision farming: This involves using technology to monitor and manage the variability in crop production.
Techniques such as soil testing, GPS-guided equipment, and data analytics help farmers apply the right amount of water, 
fertilizers, and pesticides precisely where needed, reducing waste and improving yield quality. Precision farming can help 
optimize resource use and increase productivity, leading to better crop quality and higher profits. 

Organic cultivation: With a growing consumer preference for organic and sustainably produced foods, there is a 
significant market opportunity for organic garlic. Organic farming practices emphasize natural inputs and sustainable 
farming techniques, which can enhance soil health, reduce environmental impact, and improve the marketability of garlic 
as a high-value crop. Certification and branding of organic garlic can further enhance its appeal in both domestic and 
international markets. 

Mechanization: Introducing mechanized tools for planting, weeding, and harvesting can significantly reduce labor 
costs and increase efficiency in garlic cultivation. Mechanization is particularly important in reducing post-harvest losses, 
which are a major concern in garlic farming. Mechanized sorting, grading, and packaging can also help meet export 
standards more effectively. 

Promoting these techniques through farmer training programs and government initiatives is crucial. Establishing 
demonstration farms and offering subsidies for the purchase of modern equipment are effective ways to encourage 
farmers to adopt these advanced practices. 

Research and development 

Garlic, Allium sativum L. is a diploid species in the Allium genus of the Alliaceae family, order Asparagales. Besides 
garlic, other economically important Allium species include onion (A. cepa), chives (A. schoenoprasum) and the tetraploid 
leek (A. ampeloprasum)(PF Cavagnaro, and CR Galmarini et al., 2007).

Investing in Research and Development (R&D) is essential for the advancement of garlic cultivation in India. Key 
areas of focus should include: 

https://scholar.google.com/citations?user=7A44ZpsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=-HJxHAwAAAAJ&hl=en&oi=sra
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Developing high-yielding, disease-resistant varieties: Research aimed at breeding new garlic varieties that are
high-yielding and resistant to common pests and diseases can significantly enhance productivity and reduce losses. 
Genetic improvement through conventional breeding and biotechnological methods can create varieties that are better 
suited to different agro-climatic zones in India. Major characters found to contribute to genetic diversity are bulb weight, 
diameter, yield, number of cloves per bulb, maturity,plant  height,  number  of  green  leaves  and  bulbing  period (KE 
Lawande et al., 2009). 

Improved cultivation techniques: Continuous research on optimizing cultivation techniques, such as crop rotation,
intercropping, and Integrated Pest Management (IPM), can help farmers maintain soil fertility and manage pests more 
effectively. Innovations in irrigation practices, such as drip irrigation and fertigation, can also contribute to more efficient 
water use and nutrient management. Garlic is second in importance after onion and contributes 13.2% of world area and 
9.5% of production. The area and production of garlic in India (1991–1992) is 62000 ha and 280000 tons with an average 
yield of 4.5 t/ha. About 4000 tons valued at Rs. 24.7 million were exported in 1991-1992. Three cultivars, Agrifound White, 
Yamuna Safed, and Agrifound Parvati, have been developed by the Associated Agricultural Development Foundation 
(AADF) for cultivation (ML Pandita et al., 1993). 

Collaborative efforts: Collaborative efforts between government agencies, research institutions, and farmers are 
crucial for translating research findings into practical applications. Extension services that provide farmers with up-to-
date information on the latest technologies and practices can play a vital role in bridging the gap between research and 
practice. 

Value addition 

The foliage of garlic is flattened rather than hallow like that onion. It is also grouped in the family alliaceous, a 
genus allium, because of its superior ovary. It was a long time included in the family of liliaceous but was later shifted by 
some botanists to the family amaryllidaceous, as flowers are born on branched umbel on top of scalp. To prevent 
confusion, the onion is placed now in the family alliaceae (R.N. Yadav et.al 2017). Value addition is a key strategy for 
enhancing the profitability of garlic cultivation. By processing garlic into various value-added products, farmers and 
agribusinesses can tap into new markets and reduce dependency on fresh produce sales. Potential value-added products 
include: 

Garlic powder, oil, and paste: These products are in high demand both domestically and internationally, particularly 
in the food processing industry. Developing these products can help farmers and producers capture a greater share of the 
value chain, enhancing profitability and reducing post-harvest losses. 

Fermented garlic products: There is also a growing market for fermented garlic products, such as black garlic, which 
is considered a gourmet ingredient and is known for its health benefits. Fermentation enhances the antioxidant properties 
of garlic and provides unique flavor profiles, making it a sought-after product in high-end culinary markets. 

Garlic supplements and extracts: The health benefits of garlic have spurred demand for garlic-based supplements 
and extracts in the nutraceutical market. Developing high-quality supplements that meet international standards can 
open up new export opportunities and create additional revenue streams for producers. 

Investing in processing infrastructure, such as cold storage, drying units, and packaging facilities, is critical for 
supporting value addition. Training farmers and entrepreneurs in food processing and marketing can also help expand 
the value-added garlic sector. 

Government support 

Robust government support is vital for the sustained growth of the garlic industry. Key areas where government 
intervention can make a significant impact include: 

Financial assistance and subsidies: Providing subsidies for inputs such as seeds, fertilizers, and equipment can
reduce the initial investment burden on farmers. Financial assistance through low-interest loans and crop insurance 
schemes can also help mitigate risks associated with garlic farming. 
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Training and capacity building: Government programs aimed at training farmers in modern agricultural practices, 
pest and disease management, and value addition techniques can enhance productivity and profitability. Extension 
services and farmer field schools can serve as platforms for disseminating knowledge and best practices. 

Infrastructure development: Investing in infrastructure, such as irrigation systems, storage facilities, and 
transportation networks, can help reduce post-harvest losses and improve market access for garlic farmers. Improved 
infrastructure can also enhance the efficiency of the supply chain, making Indian garlic more competitive in international 
markets. 

Market access and trade facilitation: Government initiatives aimed at improving market access, such as trade 
agreements and export incentives, can help Indian garlic producers tap into new markets. Reducing tariffs and addressing 
non-tariff barriers, such as quality standards and certifications, are essential for enhancing export competitiveness. 

Export potential 

India’s garlic export market has significant growth potential, driven by increasing global demand for garlic and 
garlic-based products. Several strategies can enhance India’s position in the global garlic trade (Singh P. et al; 2010). 

Improving quality standards: Adhering to international quality standards, such as those related to pesticide residues,
bulb size, and appearance, is crucial for maintaining and expanding export markets. Investments in quality control and 
certification processes can help meet the stringent requirements of importing countries. 

Exploring new markets: In addition to traditional markets in Asia, Europe, and the Middle East, India can explore 
new markets in North America, Africa, and Latin America. Understanding the specific needs and preferences of these 
markets can help tailor production and marketing strategies to meet demand. 

Strategic partnerships and trade agreements: Forming strategic partnerships with key trading partners and
negotiating favorable trade agreements can facilitate access to new markets. Collaborating with international 
organizations and trade bodies can also help address trade barriers and enhance market access. 

Promoting brand India: Promoting Indian garlic as a premium product in international markets through branding
and marketing campaigns can enhance its visibility and appeal. Highlighting the unique qualities of Indian garlic, such as 
its flavor profile, organic production, and health benefits, can help differentiate it from competitors. 

Conclusions 
Garlic cultivation in India is a cornerstone of the agricultural sector, playing a pivotal role due to its substantial 

economic, culinary, and medicinal importance. As a crop, garlic is integral to Indian cuisine, where it is celebrated for its 
robust flavor and health benefits, including antioxidant, antimicrobial, and anti-inflammatory properties. Beyond the 
kitchen, garlic has long been valued in traditional medicine systems such as Ayurveda and Unani, where it is used to treat 
various ailments ranging from digestive disorders to cardiovascular diseases. This multifunctional crop not only 
contributes to the dietary and health needs of the population but also represents a vital source of income for thousands of 
farmers across the country. Despite its importance, garlic cultivation in India faces several persistent challenges. Among 
the different factors affecting growth, yield and quality of garlic, time of planting and selection of cultivars appears to be 
most important factors for maximizing the growth and good quality garlic bulb production. Climate vulnerability is a 
significant concern; unpredictable weather patterns, including unseasonal rains, prolonged droughts, and temperature 
extremes, can severely affect garlic yields and quality. According to purse glove (1972) garlic is often planted in the late 
outman, so as to give vigorous growth in the warmer spring weather It is frost hardy and it can grow on a variety of soil 
and much of it is grown with irrigation. These climatic conditions can exacerbate issues related to soil fertility and 
moisture levels, making it difficult for farmers to maintain consistent production. Additionally, garlic is highly susceptible 
to a range of pests and diseases, such as thrips, nematodes, white rot, and rust, which can lead to significant crop losses if 
not managed effectively. The cost and labor involved in pest and disease management are often high, posing a 
considerable burden on small and marginal farmers who may lack access to adequate resources and training. Market 
volatility also poses a significant challenge to garlic farmers in India. Prices of garlic can fluctuate widely due to changes in 
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domestic and international demand and supply dynamics. Such volatility makes it difficult for farmers to plan production 
and investment, leading to financial uncertainty and instability. This issue is compounded by the lack of efficient storage 
and transportation infrastructure, which often results in significant post-harvest losses. Improper handling, inadequate 
storage facilities, and poor transportation conditions can cause garlic to spoil before reaching the market, further 
reducing profitability for farmers. 

However, there are substantial opportunities for enhancing garlic production and profitability in India. The 
adoption of modern agricultural practices, such as precision farming, organic cultivation, and mechanization, can 
significantly improve yield and efficiency. Precision farming techniques, including the use of advanced sensors, GPS-
guided equipment, and data analytics, enable farmers to optimize irrigation, fertilization, and pest control practices, 
thereby reducing input costs and minimizing environmental impact. Organic cultivation methods, which focus on soil 
health and sustainability, are increasingly gaining traction, especially in response to the growing demand for organic 
produce in domestic and international markets. Mechanization, particularly in planting, weeding, and harvesting, can 
reduce labor costs and improve the consistency and quality of garlic produced. Research advancements are crucial in 
addressing the challenges faced by garlic farmers. Investing in research and development to develop high-yielding, 
disease-resistant garlic varieties can help mitigate the impact of pests and diseases. Collaborative efforts between 
government agencies, research institutions, and private sector companies are essential in driving innovation in cultivation 
practices. Recent developments in biotechnology and genetic engineering offer promising avenues for enhancing garlic 
yield and resistance to biotic and abiotic stresses. Moreover, there is a need for continued research on sustainable farming 
practices, such as crop rotation, intercropping, and the use of biological control agents, to promote environmental 
sustainability and long-term productivity. 

Value addition presents another significant opportunity for enhancing the profitability of garlic cultivation in 
India. Processing garlic into value-added products, such as garlic powder, oil, paste, and supplements, can create 
additional revenue streams and reduce post-harvest losses. Developing these products for both domestic consumption 
and export markets can increase the overall profitability of garlic cultivation. There is also growing interest in the 
nutraceutical and pharmaceutical potential of garlic, driven by its bioactive compounds, which offer health benefits 
beyond basic nutrition. This interest is opening up new markets for Indian garlic producers and creating opportunities for 
innovation in product development. Government support is vital to realizing the full potential of the garlic industry in 
India. Policies that provide financial assistance, training, and infrastructure development can help farmers adopt modern 
cultivation practices and access broader markets. Initiatives such as subsidies for modern equipment, low-interest loans, 
and grants for research and development can encourage innovation and investment in the sector. Furthermore, improving 
access to quality seeds, fertilizers, and pest control products is essential to support sustainable garlic production. The 
government can also play a crucial role in enhancing market access by negotiating trade agreements and addressing non-
tariff barriers that limit the export potential of Indian garlic. India has emerged as prominent exporter of dried and 
preserved vegetables during last few years. In year 2015-16, 66189.62 MT dried and preserved vegetables are exported with 
earnings of foreign currency of Rs. 91420.85 Lac. 

The export potential for Indian garlic is significant, given the rising global demand for this versatile crop. 
Improving quality standards and exploring new markets can boost India's position in the global garlic trade. By adhering 
to international quality standards, including those related to organic certification, pesticide residues, and bulb size and 
appearance, Indian garlic producers can enhance their competitiveness in global markets. Additionally, leveraging digital 
platforms for marketing and distribution can help expand the reach of Indian garlic to new customers and markets 
worldwide. 

In conclusion, garlic cultivation in India is a critical agricultural activity that offers substantial economic, culinary, 
and medicinal benefits. While the sector faces several challenges, including climate vulnerability, pest and disease 
pressure, and market volatility, there are also numerous opportunities for growth and development. The adoption of 
modern agricultural practices, investment in research and development, and the implementation of value addition 
strategies can significantly enhance garlic production and profitability. With continued support from government and 
industry stakeholders, India is well-positioned to strengthen its status as a leading global producer and exporter of garlic. 
By addressing existing challenges and capitalizing on emerging opportunities, India can ensure the long-term 
sustainability and growth of its garlic industry, contributing to the overall development of its agricultural sector. 



      Review on Garlic Cultivation in India: Techniques, Challenges, and Future Prospects | 143 

References 
Srivastava SC, Sharma UC, Singh BK, Yadava HS. (2012). A profile of garlic production in India: facts, trends and opportunities. Int J 

Agric Environ Biotechnol. 5:183-190. 
Mahajan V, Benke A, Gupta AJ, Singh M. (2017). Garlic (Allium sativum L.) research in India. Prog Hort. 49:156-170. 
Cavagnaro PF, Galmarini CR. (2007). Garlic. In: Vegetable. Springer. 5: 349-364 
Khade Y, Thangasamy A, Gorrepati K. (2017). Garlic production technology. Indian Hortic. 62  
Warade SD, Shinde KG. (1998). Garlic. In: Handbook of Vegetable Science and Technology. Taylor & Francis. 
Singh N, Angchok D, Maurya SB, Kumar H. (2011).  Garlic crop introduction and cultivation in winters in Ladakh. Ext.- Bull. 2011. 
Lawande KE, Khar A, Mahajan V, Srinivas PS. (2009). Onion and garlic research in India. J Hort Sci. 4:10-25. [Google Scholar] 
Bondre SV, Sonkamble AM. (2017). Processing of garlic: Present status and prospects. Food Sci Res J. 8:98-105. 
Purseglove JW. (1972). Tropical crops. Monocotyledons. CABI Digit Libr. 
Yadav RN, Bairwa HL, Gurjar MK. (2017). Response of garlic (Allium sativum L.) to organic manures and fertilizers. Int J Curr Microbiol 

App Sci. 6:1671-1681. 
Singh P, Naruka IS, Rathore SS. (2010). Response of garlic (Allium sativum) cultivars to different date of sowing in Malwa region of 

Madhya Pradesh. Indian J Agric Sci. 80:410-414. 
Etana MB. (2018). Review on the agronomic management practices of garlic (Allium sativum L.). J Biol Agric Healthcare. 8:76-82. 
Pandita ML. (1993). Status of Allium production and research in India. Acta Hortic. 358:273-276. Int Symp Alliums Trop. 
Ragheb E, Abu-shall A. (2021). Utilization of Clonal Selection Program to Improve Resistance of Garlic (Allium sativum L.) Against 

Onion Maggot (Delia antiqua M.). Sci J Agric Sci. 7:89-98. 

https://www.indianjournals.com/ijor.aspx?target=ijor:ijaeb&volume=5&issue=4&article=026
https://www.indianjournals.com/ijor.aspx?target=ijor:pho&volume=49&issue=2&article=001
https://link.springer.com/chapter/10.1007/978-3-540-34536-7_12
https://epubs.icar.org.in/index.php/IndHort/article/view/87715
https://books.google.co.in/books?hl=en&lr=&id=C2K1DwAAQBAJ&oi=fnd&pg=PA415&dq=Warade+SD,+Shinde+KG.+Garlic.+In:+Handbook+of+Vegetable+Science+and+Technology.+Taylor+%26+Francis%3B+1998&ots=KPWB207brk&sig=46YIFn28uFrsbvo8PfP2bQIx5g0&redir_esc=y#v=onepage&q&f=false
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=YYuITQYAAAAJ&citation_for_view=YYuITQYAAAAJ:kNdYIx-mwKoC
https://jhs.iihr.res.in/index.php/jhs/article/view/527
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lawande+KE%2C+Khar+A%2C+Mahajan+V%2C+Srinivas+PS%2C+et+al.+Onion+and+garlic+research+in+India.+J+Hort+Sci.+2009%3B4%281%29%3A10-25&btnG=
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.researchgate.net/profile/Sandip-Bondre/publication/323242629_Processing_of_garlic_Present_status_and_prospects/links/639b2d6b11e9f00cda492083/Processing-of-garlic-Present-status-and-prospects.pdf
https://www.cabidigitallibrary.org/doi/full/10.5555/19731609257
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/d1wqtxts1xzle7.cloudfront.net/111112072/Ram_20Niwas_20Yadav__20et_20al-libre.pdf?1706931667=&response-content-disposition=inline%3B+filename%3DResponse_of_Garlic_Allium_sativum_L_to_O.pdf&Expires=1725449205&Signature=EjbM-YRjzPKFCKrlynei5XCIfklbk9DaJ%7EK4%7E6tvqvJi6goFM20GYLoGbDmzCKiDypxRi3Vli6Ba7LN-XvGgm7Mhxd1cZhn1hB%7EDxq03c0vDZvkXShK2lFlByHxtK781DdW3jNGxPx9QS8BKC7dTiH7Z07oGURAO05qaawLKiCOihVgNMoeCykPR8Jy8WGnS2nbTsfk2qVes0i%7EL8H77YHcZYHxxAqeaiDaQEueXg9TtK%7Ej2GHpJjiQG7Srdba5tcf3N2sO7tSVQhUQfDWg8h5%7EGIfN7bS2TK4L2b2w0ud1UFdLYQN0aqfgm3YPJ4IrD%7E6Zy3RZUP3sbQWF0JrZS%7EQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.researchgate.net/profile/R-P-S-Shaktawat/publication/298032321_Response_of_garlic_Allium_sativum_cultivars_to_different_date_of_sowing_in_Malwa_region_of_Madhya_Pradesh/links/5ea01a2c92851c2f52ba7059/Response-of-garlic-Allium-sativum-cultivars-to-different-date-of-sowing-in-Malwa-region-of-Madhya-Pradesh.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.researchgate.net/profile/R-P-S-Shaktawat/publication/298032321_Response_of_garlic_Allium_sativum_cultivars_to_different_date_of_sowing_in_Malwa_region_of_Madhya_Pradesh/links/5ea01a2c92851c2f52ba7059/Response-of-garlic-Allium-sativum-cultivars-to-different-date-of-sowing-in-Malwa-region-of-Madhya-Pradesh.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/core.ac.uk/download/pdf/234662675.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pandita+ML.+Status+of+Allium+production+and+research+in+India.+Acta+Hortic.+1993%3B358%3A273-6.+International+Symposium+on+Alliums+for+the+Tropics&btnG=
https://sjas.journals.ekb.eg/article_173476.html
https://sjas.journals.ekb.eg/article_173476.html

	Abstract



