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Abstract:

A closer look at the traditional foods consumed in various parts of India shows their efficacy and wisdom in the intelligent use of resources available in each specific geographical region. India’s food systems are profoundly influenced by its geography. From snow-capped Himalayan valleys to arid Thar deserts and humid coastal plains, India’s climatic and topographical diversity has shaped regional diets, agricultural practices, and culinary traditions. The country's climate is closely associated with its gastronomic terrain. Trade routes have been historically significant not only for the movement of products but also for the deep blending of cultures that has had a lasting impact on the evolution of civilizations. In this context, cross-border cultural interchange along trade routes promoted interdependency and reciprocal impact. Symbiotic interaction between agricultural practices and culinary traditions emphasizes how the production of certain crops creates regional food preferences, cooking techniques, and distinctive tastes. Sustainable Development Goal (SDG 2) promises to end hunger, achieve food and nutrition security, and promote sustainable agriculture among all populations. 
This article examines how geography—through climate, soil, relief, and water availability—interacts with culture, religion, migration, and modern technology to define Indian food habits. Drawing on agro-climatic classifications, cultural ecology, and food geography theories, the study demonstrates that regional cuisines are adaptive cultural responses to physical environments, historically shaped and continuously renegotiated in the face of globalization and climate change. By integrating environmental and socio-cultural analysis, this work contributes to the emerging discourse on sustainable food geographies in India.
This study employs a conceptual review methodology, drawing on and synthesizing theoretical frameworks from agro-climatic zoning, cultural ecology, and food geography to analyze the interplay between environmental factors and socio-cultural practices in shaping Indian dietary patterns.
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  1. Introduction 

Geography profoundly shapes what humans eat, how food is produced, and the meanings attached to culinary practices (Mathew, 2024; Anderson, 2005). The field of food Geography explores these interactions between environment and culture, recognizing that diets are both ecological adaptations and cultural expressions (Bosco, 2020; Mintz & Du Bois, 2002).
In India, geographical heterogeneity—encompassing variations in rainfall, temperature, altitude, soil, and hydrology—underpins one of the world’s richest culinary landscapes (Kumar et al., 2020). 
Physical geography determines agricultural possibilities, while religion, caste, and historical processes filter what becomes culturally acceptable. Adopting a cultural-ecological perspective, the study conceptualizes Indian food systems as adaptive cultural ecosystems that emerge through feedback between humans and the environment (Tremblay et al., 2020; Doran, 2024). 
India's gastronomic terrain, closely associated with its varied climate, presents an intriguing interplay of tastes and ingredients between locations. The southern states' tropical climate, which is defined by warmth and humidity, is perfect for growing spices like cloves, cardamom, and black pepper (Sharma et al., 2018). Not only do these spices provide a unique flavor, but they also help keep food fresher longer in an area where rising temperatures may make it difficult to store food. 
On the other hand, many spices like fennel, cumin, and coriander—which prefer colder climates—grow well in the northern alpine environment (Rajput & Sharma, 2016). These spices give the food a distinct taste and scent, making them essential to northern Indian culinary traditions.
The Indian food geography is also indicative of cultural ecology in food systems where food systems change through the intersection of environmental factors and cultural behaviour (Garimella et al., 2023). The geographic parameters, like the river system, soils, and monsoon, have traditionally determined the potential of agriculture, whereas cultural factors, such as tradition, caste, and social norms have traditionally predetermined the selection of food and practices (Datta et al., 2022). The resulting food diversity can be interpreted as a dynamic cultural landscape, which is formed through the ecological limitation and sociocultural adaptation (Indigenous Food System, 2024). The Indian civilizations, especially, the Indo-Gangetic plains and the riverine southern civilizations, grew in fertile regions with a consistent supply of water, and therefore, allowed the development of a regionally specific system of agriculture. Such systems evolved with time and state monsoons, seasonal floods, and change in soil fertility (Datta et al., 2022).
‌Over centuries, trade routes (both internal and external), migrations (e.g., Aryan migrations into the Gangetic belt, later Mughal/Persian influences, and coastal trade with Southeast Asia), and religious movements have directed how particular crops (e.g., rice, wheat, pulses, and spices) were adopted or modified regionally. For instance, the South Indian rice varieties and spice cultivation on the Malabar and Coromandel coasts reflect both indigenous agricultural suitability and external demand (for pepper, cardamom, coconut, etc.). Additionally, colonial-era infrastructure, railway-enabled market integration, and Green Revolution policies altered cropping intensities and shifted dietary access—but even then local climate-soil constraints continued to play a role in what is possible at the local scale.
Thus, India’s modern foodscape is layered: foundational agro-ecological constraints, historic cultural economies, and then modern technological overlays.

 2. Historical and Geographical Context of Indian Food Systems

 2.1 Ancient Foundations 
Globally, there has been a consistent rise in ethnic food research because of the growing demand for traditional foods and also because of the increased opinion that ethnic foods are the best sustainable alternatives to provide healthy food to the world’s population in the future (Chen Y, 2018) It is also known that many of the food ingredients used in Indian diets (viz., rice, salt, sugar, jaggery, mustard, turmeric, etc.) are being mentioned in many prehistoric traditional texts like the Vedas, Upanishads, Bhagavad Gita, and Mahabharata (Sharma, R, 2018).
The beginnings of India’s food history, especially during Vedic times, were driven by the attributive property of Guṇa, a Hindu philosophical concept referring to quality or peculiarity. Sattva, rajas, and tamas, the three Guṇas, were believed to have manifestations in the form of ‘vegetarian, spicy, and carnivorous’ (Brill A, 2020; Seo YR, 2014).
Ancient Indians included a wide spectrum of grains in their daily diet to suffice for different nutritional requirements of the body. Dating back to Indian civilizations and old Indian literature, namely the Bhagavadgita, the Ramayana, and the Manusmriti, every community that lived in India had a clear and separate food belief system. The four Vedas, namely the Rigveda, Samaveda, Yajurveda, and Atharva Veda, describe different cereal grains and their use in our daily life. 
Indian food geography is an approach to the cultural-ecological approach, where the development of agriculture and food systems was in close relations with the environment. The indications of the Indus valley civilization (26001900 BCE) indicate that people used a wide range of and adaptive agricultural approaches with the use of wheat, barley, pulses, and early rice types with alluvial soils and seasonal river flooding (Quratulain et al., 2023). Such types of cropping systems indicate the ability to adapt to the environment, and agricultural production is possible in arid and humid regions (Bates et al., 2022).
A shift towards agriculture, especially in the fertile plains of northern India, took place with the process of the introduction of the Indo-Aryan peoples in the Vedic period (c. 1500500 BCE), which led to a shift in the previously semi-nomadic settlers there (Choudhury, 2022). During this time, there was the development of regional food cultures, which were shaped by geography and available resources, including those of the north (ghee-based diets) and the Gangetic plains (rice and lentils) and the southern Indian cuisines centered around coconuts.
2.2 Agro-Climatic Zoning and Crop Geography 
The Indian Council of Agricultural Research (ICAR) and Planning Commission divided India into 15 agro-climatic zones (ICAR, 2019). Each represents distinct climatic regimes, physiography, and cropping potential (Table 1). These zones remain the basis for agricultural planning, influencing dietary staples regionally.

Table 1: Agro-Climatic Zones and Dominant Crops in India
	Zone
	 Key States
	  Major Crops
	Climatic Traits

	Western Himalayan
	J&K, Himachal, Uttarakhand
	Maize, rice, apple, pulses
	Cool temperate

	Eastern Himalayan
	Assam, Arunachal, Nagaland
	Rice, tea, ginger, banana
	Humid subtropical

	Lower Gangetic Plain
	WB, Bihar
	Rice, jute, pulses
	High rainfall, fertile alluvium

	Middle & Upper Gangetic
	UP, Haryana, Punjab
	Wheat, sugarcane, pulses
	Moderate rainfall

	Western Dry Region
	Rajasthan, Gujarat
	Millets, pulses, oilseeds
	Arid, sandy soils

	Central Plateau
	MP, Maharashtra
	Cotton, jowar, soybean
	Semi-arid black 

	Southern Coastal & Ghats
	Kerala, TN, Karnataka
	Rice, coconut, spices
	High humidity

	Eastern Coastal & Deltaic
	Odisha, Andhra
	Rice, fish, pulses
	Monsoon-fed

	Islands
	Andaman, Nicobar, Lakshadweep
	Coconut, tubers, fish
	Maritime tropical


 (*Sources: ICAR, 2019; NBSS&LUP, 2021*)

2.3 Dietary Patterns and Staple Consumption in Indian Agro-Climatic Zones
2.3.1. Western Himalayan & Northern Plains (Wheat/Dairy Zone):
"The National Family Health Survey-5 (2019-21) data reveals a distinct dietary pattern in the northern states, correlating with the wheat-dominated agro-ecology. For instance, in Haryana and Punjab, over 98% of women consume dairy products at least weekly, one of the highest rates in the country, while the daily consumption of pulses and beans remains significantly high at approximately 75%."
"Despite the high productivity of rice in Punjab, its per capita consumption is lower than in eastern states. Data suggests that wheat constitutes nearly 70-80% of the cereal consumption in rural households of Punjab, underscoring its staple status."

2.3.2. Eastern & Northeastern Region (Rice/Fish Zone):
"The riverine ecology of Eastern India is directly reflected in its diet. NFHS-5 data shows that in states like Odisha and West Bengal, more than 70% of men and women consume fish regularly, a figure that starkly contrasts with landlocked and culturally vegetarian states like Rajasthan (less than 15%)."
"In the Northeastern states, such as Tripura and Assam, over 85% of the population consumes dark green leafy vegetables weekly, showcasing a dietary diversity linked to local biodiversity that far exceeds the national average."
2.3.3. Southern Region (Rice/Millets/Coastal):
"The dietary patterns in Southern India show a complex picture. While rice remains the primary staple, the National Nutrition Monitoring Bureau (NNMB) has reported a revival and persistent consumption of millets like ragi (finger millet) in states like Karnataka, where it is still consumed by over 30% of rural households, valued for its climate resilience and nutritional density."

"Coastal states like Kerala demonstrate a high reliance on aquatic foods. FAO data indicates that Kerala has one of the highest per capita fish consumption rates in India, exceeding 20 kg per year, which integrates seamlessly with the staple rice-based diet."
2.3.4 Western Dry Region (Millets/Pulses Zone):
"In the arid state of Rajasthan, dietary habits are an adaptation to water scarcity. NSSO (National Sample Survey Office) consumption expenditure data indicates that millets (like bajra) still account for a significant portion of cereal intake in rural areas, at times constituting over 25% of total cereal consumption, highlighting their role as a drought-resistant staple."
"Conversely, the consumption of fleshy fruits and vegetables in Rajasthan is among the lowest in India, as reported by NFHS-5, with less than 45% of women consuming them daily, reflecting the constraints of the local agro-climate."
Table 2: Representative Dietary Patterns and Staple Consumption in Indian Agro-Climatic Zones
	Agro-Climatic Zone
	Primary Staple
	Key Protein Sources
	Representative Consumption Data
	Source

	Western Himalayan & Northern Plains
	Wheat
	Dairy, Pulses
	Over 98% of women in Punjab/Haryana consume dairy weekly. Wheat constitutes ~70% of cereal intake in rural Punjab.
	NFHS-5 (2019-21); NSSO

	Eastern Himalayan & North-Eastern
	Rice
	Fish, Pork, Pulses
	>70% of population in Odisha/West Bengal consumes fish regularly. >85% in Assam/Tripura consume dark green leafy vegetables weekly.
	NFHS-5 (2019-21)

	Eastern Gangetic Plains (Bihar, E. UP)
	Rice
	Pulses, Fish, Dairy
	High rice dependency; however, pulse and milk consumption are significant, with ~60-70% daily consumption of pulses.
	NFHS-5 (2019-21)

	Southern Plateau & Coastal
	Rice
	Fish, Coconut, Pulses
	Kerala's per capita fish consumption is >20 kg/year. Millets like Ragi are consumed by more than 30% of rural households in Karnataka.
	FAO; NNMB

	Western Dry Region (Rajasthan, Gujarat)
	Millets (Bajra, Jowar)
	Pulses, Dairy
	Millets can constitute over 25% of cereal consumption in rural Rajasthan. <45% of women in Rajasthan consume fruits daily.
	NSSO; NFHS-5 (2019-21)

	Central Plateau (MP, Maharashtra)
	Sorghum (Jowar), Wheat
	Pulses, Dairy
	A mixed cereal consumption pattern exists, with sorghum and wheat varying by sub-region based on rainfall and soil.
	NSSO; ICAR


Note: NFHS-5 = National Family Health Survey-5; NSSO = National Sample Survey Office; NNMB = National Nutrition Monitoring Bureau; FAO = Food and Agriculture Organization. Data are representative and subject to variation within states.
3. Geography and Regional Food Patterns
3.1 Climate and Rainfall
Climate determines the feasibility of crop cultivation and the texture of cuisines. In humid eastern and southern India, abundant monsoon rainfall sustains paddy cultivation—rice dominates diets (Ninan, 2017). In contrast, arid western states rely on drought-resistant millets like bajra and jowar (Roy & Datta, 2020). Northern India’s continental climate encourages dual cropping—wheat in winter and rice or maize in summer—producing carbohydrate-rich, dairy-heavy diets (Singh & Jain, 2021).
3.2 Soil and Relief
Alluvial soils in the Indo-Gangetic belt support high productivity of cereals and pulses, shaping wheat-rice dietary cultures (Sarkar et al., 2020). Black cotton soils in the Deccan retain moisture and favor cotton, sorghum, and pulses. Lateritic soils in Kerala and Goa nurture spices, cashews, and coconuts. Hilly soils in the Himalayas or Northeast promote terrace farming of maize, ginger, and tubers (FAO, 2021).
3.3 Water Availability and Agricultural Practices 
Water availability, largely governed by monsoon and river systems, dictates crop choice. Irrigated regions like Punjab and Haryana exhibit intensive rice-wheat cycles, while drylands depend on rainfed agriculture (Planning Commission, 2012). In coastal deltas, fish and aquatic crops (lotus stem, water spinach) form integral parts of cuisine (Chatterjee & Bose, 2019). Drought-prone Rajasthan shows the culinary adaptation of minimal water use: dried vegetables (ker-sangri), ghee-preserved sweets, and rotis from hardy millets (Sharma, 2015).
3.4 Regional Patterns
Regional cuisines have evolved through generations to meet the demands of the people who live in the region while also catering to their physical well-being. Food is a basic requirement for all living things, yet eating nutritious food is a privilege and a habit that must be actively pursued.
North India: Wheat and dairy dominate due to fertile alluvium and livestock abundance. Climate allows rich gravies, breads, and preserved pickles—e.g., Punjab’s sarson da saag or Delhi’s parathas.
South India: Rice cultivation, coconut groves, and tropical fruits lead to steamed rice dishes (idli, dosa), tamarind gravies, and seafood (Sadanandan, 2021). The Western Ghats’ spice ecology birthed Kerala’s pepper-curry culture.
Western India: Low rainfall and saline soils yield millets, pulses, and oilseeds. Gujarati thalis reflect arid ecology—dry vegetables, pickles, and fermented foods ensure shelf stability (Mehta, 2018).
Eastern India: Abundant rainfall and riverine ecology support fish-rice culture—machher jhol and pakhala bhata are iconic. Mustard oil serves as both flavoring and preservative (Sen, 2010).
Northeast & Himalayas: Steep terrain and biodiversity promote fermented foods, smoked meats, and root vegetables. Fermentation acts as preservation in humid climates (Ao, 2016). 
Case Studies by Region
Table 3. Below are illustrative regional breakdowns showing how geography shapes food systems.
	Region
	Geographic/Climatic Features
	Dominant Crops/Foods
	Culinary Implications

	North India—Gangetic Plains / Plains & Foothills
	Alluvial plains, fairly high rainfall, winters and summers, access to irrigation (rivers)
	Wheat, rice, pulses, dairy
	Staple roti/chapati culture, thick gravies, dairy-based sweets, and bread-based staples

	South India—Coastal plains, Western Ghats/Deccan Plateau
	Tropical climate, frequent rainfall on coast/Ghats, semi-arid interior plateau
	Rice, millets (ragi, sorghum), coconut, tamarind, tropical fruits
	Rice-based meals (idli, dosa, steamed rice), coconut-flavored curries, use of tamarind/souring agents, fish & seafood along the coast

	Western India – Arid/Semi-Arid Zones (Rajasthan, Gujarat, parts of Maharashtra)
	Low rainfall, high temperatures, sandy or degraded soils
	Millets (bajra, jowar), legumes (gram), oilseeds, coarse cereals
	Dishes like bajra-roti, millet-based flatbreads, and legume-based curries; food habits emphasize drought-tolerant staples and dry cooking styles.

	Eastern India – Bengal / Odisha / Assam Floodplains & Deltaic Zones
	Heavy monsoon rainfall, river deltas, wetlands & wetland fisheries
	Aman/Aus/Boro rice cycles; fish/aquaculture; pulses; mustard oil
	Fish-centric diets (e.g., macher jhol), rice with multiple seasonal cycles, mustard oil/souring agents, and high-moisture cooking styles

	Hilly & Mountain Zones (Himalayan foothills / Northeast)
	Altitude variation, cooler winters, steep slopes
	Rice in valley bottoms; maize; millets; local forest produce; fruits (e.g., apples in temperate belts)
	Use of smoked meats, fermented foods, and root vegetables; minimal dairy; simpler spices; reliance on local herbs; steep-slope subsistence cropping


These regional tendencies reflect how physical geography effectively constrains what is feasible, and local communities adapt culinary techniques accordingly.

4. Religion, Ritual & Sacred Geography
While physical geography sets the stage for possible food systems, cultural, religious, and social norms mediate what people actually eat, how food is prepared, and what is considered acceptable or desirable.
India’s religious pluralism (Hinduism, Islam, Jainism, Sikhism, Buddhism, and Christianity) introduces dietary norms that overlay geographical possibility. For example:
Vegetarianism among many Hindu/Jain/Vaishnava communities is strong in parts of Gujarat, Rajasthan, and southern India; in these regions, even though meat or fish might be physically available (coastal or riverine zones), cultural preferences reduce its dietary prominence.
Thus, religious/ritual values often reinforce the geographic-crop logic (or in some cases override it if a prized ingredient is imported or expensive). 
Religion influences the eating patterns in India. Dietary requirements to most of Hinduism followers tend to lean towards vegetarianism especially in areas where the agro-ecologies are arid or dry and livestock is considered a more prized source of dairy rather than meat. On the same note, Jainism has strict vegetarian diets based on the principle of non-violence and purity. There is also a development in parts of India with a high concentration of Muslims especially in the North plains and Coastal areas of India where meat dishes and rich culinary tastes with introduced local ingredients like biryanis have been developed under the religious permissibility and the local environmental factors. Religion, therefore, superimposes geography: ecological conditions limit the option, and the religious dogma forms culturally suitable diets (Parthasarathi et al., 2022; Dhar et.al, 2021).
Such religious norms may either support or suppress geographic rationality. Indeed, some of the Hindu and Jain communities in Gujarat, Rajasthan, and Southern India are high in terms of vegetarianism. In these areas, although the fish may be physically present in coastal or riverine areas, fish cultural preference has a substantial impact on its secondary status in the diet. In other instances, religious or ritual importance may also mean importation of ingredients not grown locally in favor of instant geographic limitations on ceremony purposes.
Ritual foods and prasadam (temple offerings) are often shaped by locally grown produce; for example, temple prasadam in South India often uses rice, jaggery, and coconut—crops suited to that region’s climate. Community kitchens/langars in the Sikh tradition might reflect wheat-based breads (in the northern Punjab region) because wheat is regionally produced and culturally preferred.
Cultural practices closely link sacred geography with food production. Prasadam offerings in temples reflect regional agriculture—rice in South Indian temples and wheat in northern temples—embedding local crops into religious rituals (Gupta & M, 2021). Community feasts like the langar rely on locally grown wheat and lentils, symbolizing agro-cultural integration and social unity (Grewal, 2022). Such practices sacralize local agriculture, reinforcing the cultural geography of food.

5. Trade, Migration, and Cultural Exchange
Trade networks along the Arabian Sea and Bay of Bengal facilitated the exchange of crops and culinary ideas. Spices like black pepper, cardamom, and cinnamon gained global recognition through these maritime trade routes, shaping culinary traditions worldwide. 
Muslim, Portuguese, and British influences introduced new ingredients (chili, tomato, and potato) and techniques (baking and pickling). Geography was thus both constrained and connected: river valleys fostered internal trade, while coastal zones globalized regional cuisines. 
With an increase in internal migration to towns and cities for work, rising disposable incomes, and a shift from agriculture to industry and services, the composition of food consumed by Indians is changing significantly. Economic migration from Bihar and Uttar Pradesh to Maharashtra and Gujarat has spread eastern staples like litti-chokha and sattu paratha across cities (Nanda, 2019). South Indian tiffin cultures—idli-dosa—have become pan-Indian due to mobility and franchising.
Urbanization weakens direct geography–food links through supply chains. Yet, regional enclaves (Delhi’s Bengali Market, Mumbai’s Kerala Mess) recreate micro-geographies of taste. Global fast food merges with local preferences—paneer pizza or McAloo Tikki—showing cultural negotiation within physical constraints (Ray, 2016).
This practice of adaptation goes all over the world with the Indian diaspora that constantly redefines the native cuisines based on the available local ingredients. The development of ethnic cuisine such as Indo-Caribean roti, which uses Caribbean ingredients, or the British chicken tikka masala are evidence-based cuisines that have been transplanted (Buettner, 2008). To the diaspora communities, food is a portable memory of the homeland geography, constantly reconfigured to the new one, and it is in the vibrancy and strength of culinary traditions that their continuity is proven.

6. Climate Change and Future Challenges 
Shifts in monsoon patterns and rising temperatures alter India’s agricultural suitability (IPCC, 2023). Rice and wheat belts face yield decline; millet and pulses regain importance as climate-resilient crops (ICAR, 2022). Changes in water tables impact fish stocks and vegetable diversity, directly influencing dietary patterns.
The Green Revolution homogenized diets by expanding rice–wheat dominance (Singh, 2017). However, regional cuisines persisted through cultural inertia. Current policy initiatives such as the International Year of Millets (2023) aim to restore ecological balance and culinary diversity (FAO, 2023).
Sustainable approaches must align with geography: rainwater harvesting, localized seed banks, and agro-biodiversity conservation. Reviving traditional food knowledge—millet porridges, tuber diets, and fermentation—supports climate resilience (Joshi et al., 2021).

7. Theoretical Consequences
From a theoretical standpoint, the Indian case illustrates how cultural ecology operates in layered fashion: the biophysical environment sets a template of possibilities and constraints, but human societies evolve within it through culture, religion, technology, and mobility. Geography doesn’t strictly dictate cuisine but strongly channels it. Cultural values (ritual, religion), technological change (irrigation, transport), and social mobility (migration) all mediate geography. Moreover, culinary landscapes act as cultural markers of place: the taste of Basmati rice from Punjab, the coconut-tamarind gravy of Kerala, and the jowar rotla of Marathwada all evoke geographic origins even when eaten elsewhere. In that sense, food geography becomes part of intangible heritage. The theoretical implication is that preserving culinary diversity involves not only agri-biodiversity but also socio-cultural institutions (festivals, rituals, and recipe transmission) and spatially sensitive policy design.

8. Conclusion
Food is an effective and unique tool for connecting Indians across locations, cultures, and demographics. Indian food has a colorful past and has been impacted by its history, geography, diversified culture, religious festivals, traditions, and customs. All of these factors have given Indian food a particular flavor profile, usage of ingredients, and method of preparation unlike any other global cuisine.
Indians' dietary preferences have traditionally been impacted by local variables such as the climatic conditions of the region where they reside, the availability of grains, and traditional food patterns. However, there has been a significant change in the eating choices of Indians with increasing access to Western cuisine options during the last two decades. This is commonly regarded as part of a nutrition shift in which individuals are introduced to Western dietary habits. Modernization, urbanization, economic progress, and increasing income all cause predictable changes in eating, which are referred to as "nutrition transitions." Climatic variability, soils, water regimes, and topography have historically determined crop and cuisine diversity. Religion, culture, and technology reinterpret these geographies but do not erase them. Sustainable policy must thus recognize geography not as a constraint but as a cultural asset—preserving India’s edible heritage amid global change. Despite globalization, regional tastes endure as identity markers: Gujarati farsan, Kashmiri wazwan, and Manipuri eromba testify to geography’s enduring imprint on taste. Geography remains the deep grammar of India’s food system.
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