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ABSTRACT
Being adjacent to the Western Ghats, Goa, Karnataka, and Maharashtra (Konkan region) are abundantly blessed with diverse tropical flora and fauna. Farmer families of Konkan, especially the Brahmin-Saraswat families in Goa, have a conventional homestead system of horticultural plantation called ‘Kulagar’, passed down from their ancestors.(“ICAR-Central Coastal Agricultural Research Institute Is Preparing a Textbook on Goa’s ‘Kulagar’ a Conventional Homestead System of Farming,” 2022) Similar plantations can be found in Maharashtra, Karnataka, Kerala, Assam, and Tamil Nadu resembling kulagars, having mixed orchard and multi-tier agro-forestry models, although the term ‘kulagar’ is used mainly in Goa. However, dearth of documentation on this unique form of horticulture plantations in Goa and the west coast of India, famous for their sustainable methods of nature conservation, excellent system of water management, and year-round productivity.(“Kulagars Are Man Made Wonders,” 2003) This system of plantations known as kulagar, is however, slowly declining today due to urbanisation, construction, and youth moving towards metros and other cities seeking better job opportunities. There is thus, a need to protect and conserve this age-old plantation and cultivation system which is a unique example of optimum and sustainable resource use, and intergenerational equity. The objective of this research article is to know the significance of the kulagar plantation system, in context with Goa, its economic significance, how it is an example of intergenerational equity, and reflection of the core principles of Indian Knowledge System, the threats faced by the kulagars in Goa and suggestions to make kulagars economically attractive, while at the same time preserving the centuries-old heritage. 
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INTRODUCTION
Farmers of Goa and Konkan region have a conventional homestead system of horticultural plantation inherited from their ancestors, called kulagar, where families cultivate and conserve the local horticultural crops adjacent to their homes. It is an interconnected system of cultivation where plantation crops, spices, fruits, flowers, local vegetables, and medicinal plants are grown. Some kulagars include animal components and follow the integrated farming system. Kulagar has its own identity and culture. Kulagar is a traditional system of agro-forestry, which is more than just a normal plantation, being centered around trees, animals, and crops. It is an heirloom, handed down to generations, a part of Indian knowledge system and an optimum example of intergenerational equity.
THE KULAGAR SYSTEM IN GOA
The Konkani word ‘Kulagar’ is made up of two words: ‘kull’ which means family and ‘aagar’ which means store house. The Kulagars are normally owned and maintained by the Saraswat Brahmin families (Bhat and Kulwadi) as gardens of legacy. Kulagar plantation is a practice of cultivation of horticultural crops by terrace system, on hilly slopes,(V. Khedekar, 2008)  plains and hill tops. It is a multi-storeyed cultivation system where different types of horticultural crops are grown on different levels.(“Kulagars Are Man Made Wonders,” 2003) The higher level consists of the slender trees such as kokum, areca nut, and coconut, the intermediate level has jackfruit and mango trees, and the lower level normally has plantations of tubers and pineapples.(“ICAR-Central Coastal Agricultural Research Institute Is Preparing a Textbook on Goa’s ‘Kulagar’ a Conventional Homestead System of Farming,” 2022) The basic tree species found in almost every kulagar are banana plantations(V. Khedekar, 2008) and areca nut palms, on which vines of black pepper (locally called ‘mirvel’) and betel (paanvel) are trailed. The spaces in between are used for growing varied crop species.(Maneesha et al., 2019)
The kulagars are usually situated close to springs, streams, ponds and other natural water sources located at the lowest level of the tablelands. Use of natural fertilizers for cultivation leads to sustainable cultivation and organic produce.(“ICAR-Central Coastal Agricultural Research Institute Is Preparing a Textbook on Goa’s ‘Kulagar’ a Conventional Homestead System of Farming,” 2022) Kulagar is a polyculture and not a monoculture, as it follows nature’s rhythm.(“Kulagars Are Man Made Wonders,” 2003) Polyculture is a complex, multilayered system where varied species of plants and horticultural crops are grown at different locations, and which mutually support each other. This diversity in crop plantations is the unique feature of regenerative agriculture.(A. Khedekar, 2025) The people living in the kulagars have a dawn to dusk lifestyle, closely connected to nature, which helps in maintaining good health.(“Kulagars Are Man Made Wonders,” 2003) 
Kulagars can be found in almost all villages in North as well as South Goa. Although there is no official estimate of the exact number of kulagars in Goa, estimates drawn upon agricultural and ecological surveys estimate presence of around 15,000 hectares of kulagars in Goa, normally owned by the Brahmin-Saraswat families.(Maneesha et al., 2019) These plantations are normally found attached to their homes.(Mandurkar, 2025)
ECOLOGICAL IMPORTANCE
Kulagars are filled with greenery throughout the year. The wells, ponds, and canals present in almost all of the kulagars, are filled by the abundant monsoons. Water harvesting techniques used in these kulagars provide water around the year. Water supply usually takes place in three different manners in the kulagars using the customary methods: 
a. Water from tank or ‘tallem’ is used for irrigation during day and stops during night.
b. A ‘baand’ is created on a tributary also known as ‘vhall,’ which is normally constructed in the middle region and which provides water to both sides of the kulagar. 
c. Water is also stored in ‘ushen,’ a mud tank. 
For soil conservation and prevention of erosion and leaching, kulagars have trenches, terraces, and contour bunds.(Maneesha et al., 2019) While the hilly slopes are graded to suit water retention and to create a moist zone, at the same time, a particular gradient was maintained so as to allow water to flow naturally and prevent erosion.(“Kulagars Are Man Made Wonders,” 2003) 
Agroforestry is one of the peculiar features of the system. This system conserves traditional crops and technologies. Farming of coconut, areca nut, etc. in a multi-storey system which includes medicinal plants, spices, plantation crops, and local flowers and vegetables integrated in a meticulous way, help to conserve natural flora and fauna, conserve soil, while preserving natural water resources. Highlights of the kulagar system are crop diversiﬁcation, organic production, resource recycling, water harvesting and, water and soil conservation. All this makes kulagar a one-of-a-kind, sustainable horticulture crop production system.(“ICAR-Central Coastal Agricultural Research Institute Is Preparing a Textbook on Goa’s ‘Kulagar’ a Conventional Homestead System of Farming,” 2022) In situ composting helps in resource recycling in the kulagars. Vermicomposting units utilise the biomass waste. Cows and buffaloes provide the compost for production of biogas. Dried leaves and plant waste are used as mulch on the roots of the plants after mixing in cow manure.(Maneesha et al., 2019)
SOCIO-ECONOMIC SIGNIFICANCE
Kulagars provide socio-economic benefits in various forms:
i. Financial Security
Kulagars ensure a continuous yield which assures income around the year, and thus are a stable source of financial security. Different crops and plantations offer a bountiful harvest at different times, and thus provide a year-round source of income. The kulagars have cultivations of spices like cinnamon, black pepper, etc., cash crops like coconut, betel nut, areca nut, etc., and fruit bearing trees such as bananas, jackfruit, mangoes, etc. alongwith their by-products such as jams, pickles, etc., offer produce and income at different times of the year.(“Kulagars Are Man Made Wonders,” 2003) 
ii. Agro-Ecotourism 
Nature stays in heritage plantations, showcasing Goan culture, and Goan traditional hospitality are a source of alternative revenue for owners of the kulagars and the locals, which is gaining popularity by the day.
iii. Rural employment
Kulagars provide rural employment for locals as they need continuous maintenance, harvesting, recycling, etc. and this also reduces the farmers’ dependence on external sources. Earlier, the tribal people worked in the kulagars while their wives assisted in the landlord’s homes by doing household chores, and were paid in kind by giving them food and other essentials such as grains, coconuts, fruits and vegetables.(Mandurkar, 2025)
iv. Bio-diversity Conservation
Kulagars are micro-ecosystems which preserve biodiversity in the form of local genotypes, locally grown spices and rare medicinal plants.
KULAGARS: AN EXAMPLE OF INTERGENERATIONAL EQUITY
Intergenerational equity implies using resources in a manner that preserves its ecological integrity for the future generations. Goa’s kulagars are an example of intergenerational equity and ‘shared inheritance’ of indigenous knowledge of agriculture and cultivation, environmental stewardship, and climate resilience to future generations, thus preserving the biodiversity. Crop diversification and use of organic fertilizers and pesticides keeps the soil fertile. Planting of coconut trees at the boundaries of the paddy fields ensure food security, besides being an additional source of income to the family. Natural water sources in the kulagars which are replenished naturally by the abundant monsoons,(Maneesha et al., 2019) are sustainably used. Water collected in the tanks or ‘tallem’ is used for irrigation.
The ancestral traditional knowledge of the indigenous green warriors of Goa, i.e., the native tribes, which include the Kunbi, Velip and Gawda tribes, has helped to promote sustainable agriculture and environmental stewardship by balancing the economic, and environmental requirements of man, across generations.
Kulagars are conventional agro-ecological systems which serve as blue prints of regenerative agriculture. They teach us methods of sustainable resource use, climate resilience, and food production in harmony with nature.(A. Khedekar, 2025) They are a living example of intergenerational equity, from a time much before the world officially recognized the concept through modern environmental laws.
KULAGAR: AN INDIAN KNOWLEDGE SYSTEM
Kulagars perfectly reflect the core IKS principles of living in harmony with nature, and resource extraction in moderation. It reflects intergenerational stewardship where members of the family, as a unit, maintain the kulagars, for their own benefit and of that of the future generations, and thus pass on the benefit of the produce, as also the traditional horticultural knowledge of cultivation, water management techniques, etc., to the next generations. Diversity and resilience form the basic principles of sustainable horticulture and for maintaining ecological balance. Traditional systems of cultivation and crop management understood that nature works at its best when there is abundant diversity in animal and plant species, insects, soil organisms, birds, and water systems co-ordinating collectively. Crop diversity gives more productivity as well as livelihood security, and makes the ecosystem resilient to environmental fluctuations, such as floods, droughts, pests, etc.(Sheikh, n.d.; Shroff, n.d.) The system of polyculture followed in kulagars ensures that failure of one or more crops does not affect the entire cultivation system. Polyculture in kulagars help preserve biodiversity and make the ecology self-sustaining in a way that the diverse types of plantations provided shade, recycled nutrients, helped to retain moisture, and controlled pests, besides ensuring year-round productivity. The multi-layer cropping system reflects use of indigenous age-old knowledge of Vrikshayurveda, the ancient science of plant life known in India, which gives information on micro-climates, soil nutrients, and companion-planting.(Maneesha et al., 2019) Kulagars also reflect practical application of the concept of regeneration and co-existence, and are a living example of how IKS helps solve food security issues and make crops climate resilient.
Kulagars also reflect the IKS principle of circular resource use, where the ecosystem uses composting and organic recycling, without the use of chemical manures, fertilizers, or pesticides.
Water management techniques, knowledge of planting particular crops close to each other for pest management, grafting techniques, etc. are part of ‘Prakritividya,’ the understanding of nature, climatic conditions, and how to live in harmony with nature, ‘Jalavidya’ and ‘Vayusadhana’, which are the sciences of water management, and understanding of atmosphere and its elements, a part of the 64 Kalas enshrined in the Indian Knowledge Systems pertaining to environment, nature and sustainability.(Kulkarni & Shaikh, 2026)
Kulagars hold spiritual, cultural and economic significance. These ecosystems were revered as ancestral heirloom and its natural bounties were protected. This practice became an example of intergenerational equity as it helped conserve water and water sources, soil fertility without use of chemical fertilizers and pesticides, and biodiversity for the generations to come.
THREATS TO KULAGARS
Kulagars are slowly lapsing into neglect(“Kulagars Are Man Made Wonders,” 2003) and are facing existential threats due to many reasons:
1. Land fragmentation: land conversions and fragmentation for urbanisation and construction leads to decline in the kulagars.
2. Economic factors: market fluctuations affect the prices as well as demand for the horticultural produce, which encourages people to either sell the land, or search for job opportunities giving a stable income.
3. Shortage of manpower and knowledge gap: today’s younger generation are not inclined towards continuing traditional farming and thus move to other states or cities for other business or jobs, which creates shortage of manpower in the kulagars, as well as loss of traditional knowledge.
4. Impact of climate change: monsoon variations, off-season rainfall, long dry spells, disrupts the ecosystem balance of the kulagars which in turn affects the yield as well as the crop health.(A. Khedekar, 2025)
Besides the above, kulagars in Goa also face other issues:
5. The proposed 400 KV power line connecting Goa to the national grid, is posing a threat to the kulagars especially in the villages of Pali and Surla in Bicholim taluka, which are the sole source of livelihood for many.(Kerkar, 2019)
6. The perennial springs which supplied water to the kulagars for centuries, were destroyed by mining activities in Goa. The mining company owners indemnified the damage by ensuring water supply to the kulagars for irrigation, from the open mining pits. However, post the mining ban in 2012, after the mines came in possession of the government, the kulagars are gasping for water supply.(Kamat Maad, 2023)
7. The recent plan of bringing ‘green industries’ on the Bhutkhamb plateau in Keri, Ponda taluka by the Goa government is posing a threat to the plateau, it being an important source of water for agriculture and the kulagars located in the five neighbouring villages and the wetlands in Priol area.(“‘Kerim Villagers Oppose Industrialisation of Bhutkhamb Plateau, Demand Consultation,’” 2025)
8. Indiscriminate construction due to urbanisation have resulted in land fragmentation, thus affecting the landscapes and ecosystems on which the kulagars are dependent.
9. The pursuit of a higher income and white-collar jobs has youth migrating towards metros, leading to a loss of manpower and a consequent decline in the kulagar system, and the traditional knowledge associated with it.
THE WAY AHEAD 
With the use of modern technology and diversification, kulagars can be used to generate more income and provide better job opportunities through diversification and carrying out activities on a larger scale and expanding the market.
a. Income generation and rural employment
Kulagars, besides their crop production, can also be used to carry out other income-generating activities throughout the year, which can be an additional source of financial security to the farmer family, and to those involved in its maintenance. This will also generate employment opportunities for rural youth who can be involved in maintenance of the system by being trained for skilled activities. Kulagars can also be a conservatory of traditional crop production techniques and local genotypes.
b. Value Addition, Processing and Byproduct Utilization
Every kulagar has the potential to cultivate varied products and ensure production throughout the year. With the introduction of modern production techniques, today’s next gen farmers are taking the system to new dimensions by value-addition and processing, agro-ecotourism and on-site conservation of genetic resources, which provides assured income, besides sales of the horticultural produce. Jackfruit, an under-exploited fruit can be used to prepare varied by-products such as papad, chips, halwa, seed powder, etc. Kokum, carambola and bimbli can be used to produce juices, squashes, and similar beverages. Mango can be used for pickles, jams, marmalades, and jellies. Coir can be used for matresses, fiber mats, brooms, ropes, etc. Areca nut leaf sheathes are used to manufacture disposable plates, bowls, etc. Banana fibers can be used to make bags, mats, crafts, sarees, etc. Vermicompost which used for organic farming, can be made by converting the biomass generated at site.
c. Agro-ecotourism 
Goa and Konkan regions being some of the most preferred tourist spots of the country, attract over 10 lakhs visitors annually, and kulagars and other agro-ecotourism centres are the highlights in the tourist packages. Agro-ecotourism blends agriculture and tourism beautifully, helping the tourists to understand farm and its allied activities, the charm of rural life and culture, and preserve the both, the area’s biodiversity and culture. It is an example of modernisation without forgetting one’s roots.
d. Conservation of genetic resources at farm level
Farmers need to be sensitised about genetic erosion and importance of conservation and utilization of biodiversity, as they play a vital role in conserving genetic resources. Appreciation in the form of awards can be an incentive for conserving the plant genetics.(Maneesha et al., 2019)
CONCLUSION AND SUGGESTIONS
Kulagars are an ancestral system of horticulture crop cultivation in the Maharashtra (Konkan region), Karnataka, and Goa, having a peculiar feature of an integrated farming system, which conserves traditional crops and sustainable technologies. With the changing times, farmers today are incorporating value additions to the system by manufacture of by-products of the produce in the form of papads, jams, etc., agro-ecotourism, and on-site conservation of genetic resources.(Maneesha et al., 2019) Kulagars are an excellent example of traditional ecological knowledge, and time-tested valuable lessons in sustainable regenerative agriculture, handed over to generations. Goa, being an ecologically well-endowed state, needs to preserve its kulagars, which have their roots in traditional Indian knowledge systems, for its biodiversity and cultural heirloom, for benefit of its future generations and as a blueprint for better environmental governance in the future.
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