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Abstract
A comprehensive study on bamboo diversity was undertaken in five districts of Garo Hills, Meghalaya, India, for documenting various bamboo species in terms of vernacular names, morphological characteristics and their usage in food. The methodology like participatory rural appraisal (PRA), focus-group discussions and household surveys revealed the importance of bamboo in their daily life, food culture and economy. Bamboo shoots are considered a delicacy and constitute a significant part of traditional diet, festivals and trade, thus becoming a source of income during monsoons when other food sources are scarce. This study listed different species of bamboo in the areas and presents the traditional methods of processing and cooking. It brings forth the cultural and economic significance of bamboo and advises the issue of protecting indigenous knowledge and bamboo habitats in such a way, so as to guarantee the sustainability of livelihoods for future generations.
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Introduction
[bookmark: _Hlk212557852]Meghalaya, a picturesque state in Northeastern India, is renowned for its lush green landscapes and abundant rainfall. The region’s humid subtropical climate supports diverse flora, including extensive bamboo forests. Rich in natural resources, Meghalaya thrives on its bamboo, forests and mineral wealth, sustaining both its ecology and tribal livelihoods. Meghalaya, one of the eight North Eastern states of India is dominated by three major tribes namely the Garo who reside in the Garo Hills region, the Khasi who reside in the Khasi Hills region and the Jaintia who predominantly reside in the Jaintia hills region. The unique feature of all these tribes is the matrilineal society where descent is traced through the mother. In this study, the focus is completely on the perspective of the Garo tribe towards the bamboo shoots and its culinary traditions as well as the details of various bamboo species found in the Garo Hills region of Meghalaya. The Garo tribe is the second largest tribal community of Meghalaya and bamboo occupies a central place in the lives, landscapes, and livelihoods of this tribe. The lives of tribals residing in Meghalaya across both urban and rural areas are intrinsically dependent upon bamboo for its countless uses, that envisioning life without this is nearly impossible (Nongkynrih et al. 2019). 
The most widely used bamboo species in Northeastern India is Dendrocalamus hamiltonii (Cajee, 2018). Bamboo, in general is the principle non timber forest product which is inseparable from human culture due to its thousands of economic applications, and as a result, it is called as “green gold”, “bamboo, friend of the people”, “poor man's timber” and “cradle to coffin timber” (Mitra and Mukherjee 2007; Tewari et al. 2015). Bamboos are found almost as pure patches or mixed with other timber species (Mukteshkumar 2011). Far beyond its role as a material for construction and crafts (Borah et. al. 2025), bamboo is woven into the Garo community’s food culture, particularly through the seasonal delicacy of bamboo shoots - locally known as “me∙a” in garo language. These nutrient-rich shoots are deeply integrated into tribal culinary practices, serving not merely as sustenance but as culturally significant food items that feature prominently in everyday meals, traditional festivals and local market economies (Singh 2012) sustaining the livelihood of the rural people (Walling and Puro 2018). The seasonal availability of bamboo shoots during the rainy season, particularly from the month of June to October, makes them valuable during this period where other food sources may be scarce, and they are consumed both fresh as well as in the fermented forms (Dat et al. 2016). Furthermore, the nutritional profile of bamboo shoots makes them more valuable, as they contain significant amounts of dietary fiber (2.26 – 4.49 g/100g), proteins (2.84 - 3.69g/100g), carbohydrates (4.90 - 6.92g/100g), essential minerals including calcium (0.39 - 1500 mg/100g), potassium (20 - 408 mg/100g), and iron (1.06 - 3.19 mg/100g), while remaining low in fat (0.33 - 0.50 g/100g) (Bhatt et al. 2005; Chongtham et al. 2011; Nongdam and Tikendra 2014).
Bamboo has many uses that exemplify the link between biodiversity and livelihoods (Bystriakova et al. 2004). With rising population pressure, bamboo-rich habitats in Meghalaya face increased harvesting, making the identification, assessment, and monitoring of these ecosystems essential to their protection. Locals rely on bamboo for construction, handicrafts, agriculture, and fishing implements (Borah et al., 2025). Processing and use of bamboo shoots are traditionally passed down within families. Studies in Yunnan, China show traditional bamboo uses help preserve ethnic cultural diversity (Yang et al. 2004). Meghalaya is home to rich bamboo diversity, with 35 species: 32 species are sympodial in 9 genera, and 3 species are monopodial in 2 genera. There are 12 species in East Garo Hills, 14 species in West Garo Hills, and 10 species in South Garo Hills districts (Kharlyngdoh and Barik 2008).
Tender bamboo shoots are harvested from forests and jhum fields, which are incorporated into daily meals such as boiled, curried or cooked often with dried fish or pork and they are also preserved by drying, pickling or fermentation for off‐season use. Moreover, wild bamboo shoots often contain bitter compounds requiring traditional processing to mitigate toxicity and astringency. Fresh shoots are peeled, sliced, and boiled for 20–60 minutes with rice water or salt to soften and detoxify them. Beside this, young bamboo is burned to make ash (“Kalchi” or “Katchi”) for potash in curries. Bamboo shoots are low in fat and calories but rich in dietary fiber, potassium, vitamins (like B6 and E), and minerals such as copper and manganese. They also contain antioxidants and phytochemicals. In terms of Health benefits include improved digestion, heart health support by lowering cholesterol, and aiding weight management due to their high fiber and low-calorie content.
Importantly, such traditional knowledge of bamboo shoots passed down through generations, ensuring that it remain an integral part of family and community life among the Garo.
Therefore, in light of the pivotal role of bamboo shoots in Garo traditions, the study was undertaken with an objective to document and analyze the diversity of bamboo species and the traditional culinary practices of the Garo tribe, highlighting their significance in community livelihoods and cultural identity, ensuring that indigenous knowledge and bamboo habitats are recognized, assessed, and protected for future generations.
Materials and methods
The study was carried out in five districts of Meghalaya, India namely West Garo Hills, South West Garo Hills, East Garo Hills and South Garo Hills. The sample size was 120, randomly 30participants from each district were selected for the study. The respondents who cultivate different species of bamboo were selected. In the Garo Hills region, extensive field surveys were undertaken for taxonomical study of bamboos. Key informant interviews, focus groups, semi-structured household surveys and Participatory Rural Appraisal (PRA) were used for primary data collection. To collect data on cooking recipes, women respondents were included in the study. The elderly residents of the communities were consulted to gather secondary data. 
Results and Discussion
Graph 1. Varieties wise preference of consumption as bamboo shoot of selected beneficiaries

The graph 1 presents that the bamboo species, Melocanna baccifera shows the highest preferred for consumption as bamboo shoot with a frequency of 96 and about 80%, indicating it is the most dominant, widely available and high market demand species. This is followed by Dendrocalamus hamiltonii spp. (84; 70%) and Gigantochloa macrostachya (82; 68%), which are also highly prevalent, highly moderate demand and consumed species by the Garo tribe in the region.
Moderately preferred and consumed bamboo species include Bambusa balcooa (66; 55%), Bambusa pallida (36; 30%), Bambusa arundinacea (30; 25%), and Bambusa tulda (31; 26%), showing a fair level of preference and consumed by the participants but less consumed compared to the above species.
On the lower end, species like Bambusa jaintiana (15; 12%), Bambusa vulgaris (12; 10%), Gigantochloa rostrata (10; 8%), Dendrocalamus sikkimensis (8; 7%), and Schizostachyum dullooa (7; 6%) have minimal representation, indicating limited consumption by the people or lesser preference
Edible Bamboo Shoots of Garo Hills: Species and Traditional Practices
Bamboo shoot is one of the important edible foods for the Garo tribal community during the rainy season, as it serves as a vital seasonal food source rich in nutrients such as dietary fiber, protein, and essential minerals. The shoots are traditionally harvested from young bamboo culms, processed to remove bitterness and used in a variety of local dishes. For the Garo people, bamboo shoots are not only a source of sustenance but also hold cultural significance, being an integral part of their traditional cuisine and food preservation practices during monsoon months when other vegetables are scarce. The details of bamboo avaialable in Garo Hills region with their culinary recipe are given below are
Local name: Watrai/ Wa∙sith Me∙a
Scientific name: Melocanna baccifera (Roxb.) Kurz
Specific character: Locals refer to as Wa∙tre or Watrai or Wa∙sith Me∙a. The variety is of erect type, standing between 10 and 20m tall with distant culms and culm-sheaths that are firm, wavy, and have a sickle-shaped, linear, lanceolate blade. Young shoots: New shoots appear during the growth/shooting season, usually following monsoon. Depending on the location, the precise months may change. Culms: At maturity or when the stem has sufficiently stiffened, culms are often picked. 
Month of bamboo shoot availability: It is available in the month of May till October.
Cooking Recipe: Fresh shoots are boiled or cooked fresh with meat (pork, beef, fish) by adding ingredients like salt, soda (Karitchi). In case of fermentation, fermenting bamboo shoots is common in Northeast India, including among Garos, Khasi and Jaintia people. Fermented water shoots are used in dishes to add sourness/pungency. For example, one of the locally called recipes is Wak Me∙a Meseng (Pork is cooked/boiled with fermented bamboo shoot, adding chilli, ginger and salt). The fresh shoots can be preserved for longer periods by adding salt in glass jar and also shoots are preserved for long periods by adding water in the jar. This is most demandable me∙a or bamboo shoots among the Garo tribe because it can be cooked with different items.
Local name: Wathibok/ Kolongki/Wathesa Me ∙a
Scientific name: Bambusa jaintiana Majumdar
Specific character: Locals refer to as Wathibok or Kolongki/Wathesa Me ∙a or Wathibok. The variety has glabrous culm-sheaths with tiny auricles and culms up to 8 m high and 2-4 cm in diameter that are dull green or orange in color.
Month of bamboo shoot availability: Available during raining season like last May to September
Cooking Recipe: Cooked with dry fish by adding a small amount of soda, ginger, chilli and salt. It also cooked with pulses and dry fish along with baking soda. In addition, it can also be prepared with rice flour, dry fish,baking soda including ginger, chilli and salt. The best recipe most Garo people like is the combination of pumpkin, watibok me.a and pork.
Local name: Burua Me∙a
Scientific name- Bambusa balcooa Roxb
Specific character: Locals refer to as Burua Me∙a or Burua bamboo shoot. This type has robust culms, culm-sheaths that are longer than broad, an outer layer of appressed dark hairs, and either no auricles or very little ones.
Month of bamboo shoots availability: Monsoon season from last week of June to last week of July.
Cooking Recipe- The shoots are cooked with musk melon or pumpking, adding dry fish, chilli ginger and salt. Secondly the shoots are cooked with dry fish or rice powder, adding chilli ginger and salt.  Cashewnut powder also added while the shoots are cooked with rice powder, adding dry fish, chilli ginger and salt. Burua me.a little sweet is taste compared to other bamboo shoot. So sometimes shoots are cooked with mustard oil, putting, pulse (like lentil), onion, chilli, turmeric powder and salt.
[bookmark: _Hlk211927575]Local name: Wa∙nok Me∙a
Scientific name- Dendrocalamus hamiltonii 
Specific character: Locals refer to as Wa∙nok Me∙a. The shoots are pendulous and dull green culms central branch dominating and have a diameter of up to 4.5 cm. The leaf sheath has a long, obliquely truncate ligule with white rings below and above the nodes (Sharma and Borthakur 2010). 
Month of bamboo shoots availability: Rainy season or June to September
Cooking Recipe: The shoots are cooked with fish or dried/smoked meat, oil is used sparingly in many interior recipes, adding chilli,ginger and salt. Fermented shoots are used to provide a sour note in stews/curries.
Local name: Wage/ Wago Me.a
Scientific name- Bambusa pallida Munro
Specific character: Young, white, powdery culms with two tiny, fringed auricles and long, triangular, acuminate, sparsely hairy, waxy, deciduous, broad-based, imperfect blades that cover the entire top of the sheath.
Month of bamboo shoots availability: Harvesting is ideally done at dawn or dusk to reduce susceptibility to pest and maximize quality. Wage me∙a bamboo shoots are mainly harvested at the start of the monsoon season, from June through August, when the new edible shoots emerge and are most tender.
Cooking Recipe: The shoots are cooked with pork or smoked meat, chillies, salt and sometimes turmeric and ginger. Fermented shoots is used for tangier taste, they are often stirred fried or slow cooked with pork, fish, or in curries. After boiling, bamboo shoots can be consumed fresh. Some species’ shoots can be con sumed uncooked as well (Beingachhi and Zothansanga 2023).
Local name: Wah-Kanteh Me∙a
Scientific name- Bambusa arundinacea (Retzius)
Specific character- A very densely tufted bamboo with spiny branches, triangular blade covered with dark brown velvety hairs on inner side. This species is not very common and often found in open places (Mitra and Mukherjee 2007)
Month of bamboo shoot availability: The bamboo shoots is generally harvested during the early monsoon months, which span from June to August. During this period, young shoots are most tender and sustainable for culinary use.
Cooking Recipe: The shoots are cooked with dry fish, adding chilli, ginger and salt. Another dish, the shoots are cooked with dry fish, adding rice powder, chilli, ginger and salt.
Local name: Wamanna Me∙a
Scientific name: Bambusa vulgaris Schrad. Ex Wendl
Specific character: This species is a fast-growing and thick-walled type with bright green or yellow culms reaching up to 20 - 30 m in height and 8 - 15 cm in diameter. It is commonly used for construction, furniture, and paper pulp due to its strong and durable culms.
Month of bamboo shoots availability: The bamboo shoots are available from Mid may to June. The availability of the shoots is very short.
Cooking Recipe: The sliced shoots are cooked with dry fish, adding ginger, chilli and salt. The shoots are also fried with mustard oil adding turmeric powder, chilli and salt. Sometimes, the shoots are cooked dry fish, rice powder, ginger, chilli and salt.
[bookmark: _Hlk212642967]Local name: Wati/Wagi Me∙a
Scientific name - Bambusa tulda Roxburgh
Specific character: Locals refer to as Wati/Wagi Me∙a. The internodes have many longitudinal white stripes, particularly on the lower ones; the culm-sheath has two uneven auricles, the bigger of which is continuous with the blade and the other of which is rounded upward and has a heart-shaped, triangular blade with hair inside.
Month of bamboo shoot availability: Almost all edible bamboo species in Garo Hills are harvested for their shoots during monsoon season from June to August, when the new shoots are tender and ideal for cooking and fermenting
Cooking Recipe: The shoots after boiling can be consumed fresh in stew or curries often with pork, dried fish and local greens herbs, adding chilli and salt or fermented to be stored and add tangy flavor to recipes.
Local name: Wasut Me∙a
Scientific name: Gigantochloa rostrata
Specific character: Locals refer to as Wasut Me∙a. Medium sized culms having prominent nodes, scabrous and rough (upper part), thick-walled internodes with yellowish stripes (lower ones) and striate, ciliate edged culm sheaths covered on the back with appressed stiff, dark-brown hairs.
Month of bamboo shoots availability: The shoot is available from first week of June to July. Depending on place to place and weather conditions. The duration of availability of the shoots are small compared with other varieties.
Cooking Recipe: The shoots are cooked with baking soda by adding chilli, ginger and salt. Sometimes it is fried with mustard oil, adding chilli, turmeric powder and salt. It is also cooked with dry fish or rice powder.
Local name: Wadah/Wasim Me∙a
Scientific name: Dendrocalamus sikkimensis
Specific character: Locals refer to as Wadah/Wasim Me∙a. Dark golden- brown hairs on outer surface of culm-sheaths, auricles large, falcate, bearing long golden bristles.
Month of bamboo shoots availability: Harvested during the early monsoon season from June to August when they are tender and suitable for consumption similar to other edible bamboos in the region.
Cooking Recipe: The sliced shoots are boiled with pork or dried fish, chilli and local spices. Sometimes shoots are cooked with rice powder or pulses or only with baking soda by adding chilli, ginger and salt.
Local name: Tekserah Me∙a
Scientific name- Gigantochloa macrostachya Kurz
Specific character: Locals refer to as Tekserah Me∙a. It is also called as Indian Thorny Bamboo, is a tall, clump-forming bamboo species reaching 20–30 m in height with thick, green culms and prominent spines at the nodes. It has a sympodial rhizome system forming dense thickets and flowers gregariously once every 30–40 years. The species is valued for its strong culms, soil-binding roots, and wide use in construction, crafts, and paper making.
Month of bamboo shoots availability: Like most edible bamboos in Garo Hills, Teksra Me∙a shoots are harvested during monsoon months, typically between June and August.
Cooking Recipe: Boiled shoots are used in traditional recipes such as stews and curries, often combined with pork, fermented fish, chillies local herbs, ginger and salt. 
[bookmark: _Hlk212643342]Local name: Wadrow Me∙a
Scientific name - Schizostachyum dullooa (Gamble)
Specific character: Locals refer to as Wadrow Me∙a. This type is erect and thin walled of 10-20 m high culms and deciduous culm-sheaths with appressed golden hairs on the outer surface, and narrow, subulate, recurved imperfect blade.
Month of bamboo shoots availability: The shoot harvested typically aligns with the monsoon season from June to August when shoots are young and tender for culinary use
Cooking Recipe: Common recipes include cooking bamboo shoots with pork or fermented fish adding with chilli, ginger and salt which is a cherished traditional Garo dish.
Conclusion
It has been observed that huge quantity of bamboo shoots was harvesting by the rural people and selling it nearby roadside during the rainy season for sustained of their livelihood as there are no restrictions of harvesting. It is also seen that in some villages the people made restriction of harvest bamboo for a period of 4-5 years for regeneration of the forest on community based. The trend of harvesting bamboo shoots (locally known as me∙a) is increasing rapidly due to high market and consumer demand. Therefore, the government or departments concerned need to formulate appropriate rules and guidelines to conserve the various bamboo species and their natural resources.
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Frequency	
Melocanna baccifera 	Bambusa jaintiana 	Bambusa balcooa 	Dendrocalamus hamiltonii 	Bambusa pallida 	Bambusa arundinacea 	Bambusa vulgaris 	Bambusa tulda 	Gigantochloa rostrata	Dendrocalamus sikkimensis	Gigantochloa macrostachya 	Schizostachyum dullooa 	96	15	66	84	36	30	12	31	10	8	82	7	Percentage 	
Melocanna baccifera 	Bambusa jaintiana 	Bambusa balcooa 	Dendrocalamus hamiltonii 	Bambusa pallida 	Bambusa arundinacea 	Bambusa vulgaris 	Bambusa tulda 	Gigantochloa rostrata	Dendrocalamus sikkimensis	Gigantochloa macrostachya 	Schizostachyum dullooa 	80	12	55	70	30	25	10	26	8	7	68	6	






