



Plant diversity in Traditional Agroforestry Systems: Case study from Reang tribe of Uttar Debipur, Tripura, India
Abstract
The tribal communities of north eastern region of India have long depended on the forest-agriculture interface for their livelihoods. Agroforestry systems continue to play a vital role in conserving plant genetic resources and sustaining ecological functions. The Reang (or Bru) tribal community of Uttar Debipur, Tripura is one of the most socio-culturally distinct communities in the region. The Reang people have developed and maintained lesser-known traditional agroforestry systems that reflect a deep understanding of local ecology, phenophasic seasonal cycles, food security and income generation. The traditional agroforestry systems of the area studied remain under-documented and undervalued in formal conservation and development strategies. Present study investigates the plant diversity within traditional agroforestry systems practiced by the Reang tribe of Tripura, aiming at documenting species richness, identifying key functional plant groups, and exploring the role of traditional ecological knowledge in sustaining these complex systems. The present study revealed the presence of three distinct agroforestry systems practiced by the community such as i. improved shifting cultivation (Jhum), ii. homegarden, and iii. aquaculture integrated with trees. These systems reflect the adaptive strategies of the community in response to local ecological conditions, subsistence needs, and cultural values. Small proportion of households practise agroforestry—15.62% each for homegarden and aquaculture, and 9.38% for Jhum—these systems collectively represent a valuable approach to land use that integrates food production, resource conservation, and biodiversity management. Among the 59 plant species documented there are 25 trees, 6 shrubs, 8 climbers, 14 herbs, 1 fern and 5 grass species. The highest diversity was found in homegarden with 55% of plant species followed by shifting cultivation (50%) whereas only 10 % plant species of study area were associated with aquaculture. Plants were used for various purposes like fuel, vegetable, fodder, fruit, timber, medicine.
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Introduction

Agroforestry, the integration of trees and shrubs with crops and/or livestock, represents a sustainable land-use system that balances agricultural productivity with agro-climatic and ecological integrity. Across diverse ecological and cultural landscapes, traditional agroforestry systems have evolved through generations of indigenous knowledge, often enhancing rich reservoirs of biodiversity and genetic resource. In India’s northeastern region, where tribal communities have long depended on the forest-agriculture interface for their livelihoods, these systems continue to play a vital role in conserving plant genetic resources and sustaining ecological functions. 
The state of Tripura, located in the world’s Indo-Burma biodiversity hotspot, is home to several indigenous tribes, including the Reang (or Bru) tribe—one of the most socio-culturally distinct communities in the region. The Reang people have developed and maintained lesser-known traditional agroforestry systems that reflect a deep understanding of local ecology, phenophasic seasonal cycles, and ethnobotanical practices. These systems are not only crucial for food security and income generation but also act as living repositories of plant diversity. Despite their ecological and cultural significance, traditional agroforestry systems remain under-documented and undervalued in formal conservation and development strategies. Understanding the composition, structure, and management of these systems is essential for both biodiversity conservation and sustainable development. Present study investigates the plant diversity within traditional agroforestry systems practiced by the Reang tribe of Tripura, aiming at documenting species richness, identifying key functional plant groups, and exploring the role of traditional ecological knowledge in sustaining these complex systems. By highlighting the plant diversity embedded in Reang agroforestry practices, this research contributes to a growing body of literature advocating for the recognition and integration of indigenous knowledge in biodiversity conservation and sustainable land management. Agroforestry has long been recognized as a multifunctional land-use system capable of enhancing biodiversity, improving soil fertility, sequestering carbon, and supporting rural livelihoods (Nair 1993; Kumar & Nair 2004). In traditional contexts, especially among indigenous communities, agroforestry systems are often shaped by generations of local ecological knowledge and cultural practices, resulting in complex, species-rich mosaics that mirror natural forest structures (Altieri 2004; Jose 2009). In the Indian subcontinent, the northeastern region holds particular significance due to its unique biogeography and high levels of endemism. Several studies have documented traditional agroforestry systems among tribal communities in this region, emphasizing their role in maintaining plant genetic diversity and promoting sustainable land use (Ramakrishnan 1992; Yashmita-Ulman et al. 2021, Ulman et al. 2022). These systems often integrate a wide range of perennial and annual species, combining subsistence crops, medicinal flora, and multipurpose trees in configurations that vary with ecological conditions and cultural preferences. 
Tripura, the union state of India, despite being part of the Indo-Burma biodiversity hotspot, remains underrepresented in agroforestry research compared to other northeastern states. However, preliminary studies suggest that tribal communities in the region, such as the Tripuri, Jamatia, and Reang tribes, possess intricate agroforestry systems that blend food production with forest conservation (Deb et al. 2014). The Reang tribe, in particular, has developed traditional practices adapted to both upland and lowland agroecological zones, often incorporating native and semi-domesticated species with ecological, nutritional, and medicinal value. Existing literature on indigenous agroforestry practices highlights the importance of preserving traditional knowledge systems in the face of land-use change, modernization, and declining biodiversity (Pretty et al. 2009; Bhagwat et al. 2008). However, detailed documentation of species composition, management practices, and cultural drivers is still lacking, particularly in in respect of the Reang community. This gap underscores the need for localized studies that not only enumerate plant diversity but also interpret the ecological and cultural intervention embedded in traditional agroforestry systems.

The present study aims at documenting the plant diversity maintained within the agroforestry systems practised by the Reang tribe in Tripura. The main objectives of the studies are to: (i) identify and categorize the plant species found in agroforestry fields and (ii) understand the traditional ecological knowledge and cultural practices that guide the selection, management, and utilization of plant species. By meeting the forementioned objectives, the present study seeks to provide insights into how indigenous agroforestry systems contribute to biodiversity conservation, while also supporting sustainable development and cultural resilience.

Data collection and methodology 

Tripura is a small land lock hilly state of North- east India, altitude varying from 50-3080 ft asl with geographical area of 10,497.69 km2 having 60% hilly terrain and surrounded sides of deltaic basin of Bangladesh, beside sharing border with Assam and Mizoram. The state is situated between 22°57´ & 24°32´N and 91°10´ & 92o20´E (Choudhury et al. 2010). The state of Tripura is rich in biodiversity with huge variety of flora and fauna (Majumdar et al. 2005). The region receives an average of approximately 250 mm rainfall annually. Most of the rain is caused by south –west monsoon. The soil is laterite in the hills and alluvial in the plains (Majumdar et al. 2007). The state consists of nineteen tribes, out of which Tripuri, Reang, Jamatia, Noatia, Halam, Kuki, Uchai, are regarded as original settlers of Tripura. The highest Tribal population of area studied belongs to Reang Tribe with agriculture and Government service as main occupation.  Present survey has been conducted in Uttar Debipur village in South District of Tripura situated at 22⁰56’and 23⁰45’N- 91°18´ and 91⁰59’E at 34 m asl. The topography is undulating and plain in some parts. The soil is moderately acidic soil with pH of 6-7 and generally red or reddish-brown appearance. The climate is humid tropical, with a distinct dry season from November to March. Temperatures are estimated to vary from a maximum of 29-34°C (July/August) to a minimum of 20-22°C (February/March). Rainfall peaks are in June (Debnath et al. 2003). The total geographical area of village is 1081 hectares. Uttar Debipur has a total population of 1,749 peoples, out of which male population is 892 while female population is 857 (https://villageinfo.in/tripura/south-tripura/bokafa/uttar-debipur.html). 
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Figure 1. Map of India, Map showing the outline of Tripura and the study area

Purposive sampling technique was adopted for the survey. The list of farmers who were practicing agroforestry systems were prepared by preliminary survey. Out of 329 households, 32 farming families were identified and interviewed using structured questionnaire. The information was gathered from the head and other elders of the family. The observations made on agroforestry systems practiced were verified and recorded by filed visits (Dhyani, 2018). The tree species and agriculture crops grown were identified using monographs and field guides. The life forms of plants were observed during field visits and verified from indiaflora-ces.iisc.ac.in and https://powo.science.kew.org/. The data collected from various farmers across the study area was expressed in terms of percentage values. Additionally, for analytical purposes, a farmer who used multiple agroforestry systems was considered a different farmer. 

Results and Discussions
Existing agroforestry systems
In study area, three agroforestry systems were identified namely, Improved shifting cultivation (Jhum cultivation), homegarden and aquaculture with trees. 15.62 % households were practising home garden and aquaculture with trees, each, whereas improved shifting cultivation was practiced by 9.38%. Rest was practicing pure agriculture (rice cultivation).
Plant diversity in Agroforestry

Total of 59 plants species belonging to 32 families and 54 genera were found (Table1) and was largely cultivated by the local people. Documented plant species comprised of 25 trees, 6 shrubs, 8 climbers, 14 herbs, 1 fern and 5 grass species. The highest diversity was found in home garden with 55% of plant species followed by shifting cultivation (50%) whereas only 10 % plant species of study area were associated with aquaculture. Plants were used for various purposes like fuel, vegetable, fodder, fruit, timber, medicine. 26 species were used as vegetables, 25 species were used as a fuel, 21 species for fruit plants, 9 species used as fodder plant and 32 species were used for other purposes, such as timbers for making poles and furniture, leaves of Imperata cylindrica & coconut is used as roof thatch, coconut is edible and its fibres are also used for making ropes and its leaves are used for making brooms.


Table 1: Enumerative information on species in Agroforestry systems studied

	Family
	Botanical name of plant
	Common names
	Local names
	Habit
	Presence in Agroforestry systems*
	Uses by villagers**

	Amaranthaceae
	Amaranthus viridis L.
	Green amaranth
	Maira
	Herb
	HG
	V

	Anacardiaceae
	Mangifera indica L.
	Mango
	Thaichu
	Tree
	HG
	F, Fr, M

	Apocynaceae
	Cascabela thevetia (L.) Lippold
	Yellow oleander
	Khumarangjauh
	Tree
	HG
	Fl (Worshiping)

	Araceae
	Colocasia esculenta  (L.) Schott
	Taro/ kochu
	Panya kchu
	Herb
	HG 
	V

	Arecaceae
	1. Areca catechu L.
2.Caryota urens L.

3. Cocos nucifera (L.)

4.Phoenix dactylifera L.
	1. Betel nut
2. Fish-tailed palm

3. Coconut

4. Date palm
	1. Kwai
2.Smaal

3. Narengra

4. Khaagli
	1. Tree
2. Tree

3. Tree

4. Tree
	1. HG
2. HG

3. HG

4. AC
	Fr
F, Crafting

Fr, Roofing

F, Fr, Water(juice) extracted from the bark for consumption

	Asteraceae
	Spilanthes acmella (L.) L.
	Toothache Plant
	Ushnoi
	Herb
	SC & HG
	V, M

	Athyriaceae
	Diplazium esculentum (Retz.) Sw.
	Fern
	Moikhandol
	Fern
	AC
	V

	Bignoniaceae
	Oroxylum indicum (L.) Kurz
	Indian trumpet tree
	Tawkharong
	Tree
	SC
	F, Fd, V, M

	Bromeliaceae
	Ananas comosus (L.) Merr.
	Pine-apple
	Omotoi
	Herb
	HG
	Fr

	Caricaceae
	Carica papaya L.
	Papaya
	Kengkoiya
	Tree
	HG
	Fr

	Cucurbitaceae
	1.Benincasa hispida (Thunb.) Cogn.

2.Cucurbita pepo L.
3. Cucumis melo L.

4. Cucumis sativus L.

5.Momordica cochinchinensis (Lour.) Spreng.

6.Lagenaria siceraria (Molina) Standl.
	1.Wax gourd

2.Pumpkin

3. Musk melon

4. Exotic cucumber

5.Balbas bakiro

6. Bottle gourd
	1. Khauhkhlu

2.Chakma

3. Mthai

4. Dramai 

5.Raja Kangla

6. Moilaw
	Herb vine

Herb vine

Herb vine

Herb vine

Woody climber

Herb vine
	1. SC

2. SC & HG

3. SC

4. SC

5. HG 

6. HG
	V, Fr

V, Fr

Fr

Fr

V

V

	Dilleniaceae
	Dillenia pentagyna Roxb.
	Karmal
	Mandul
	Tree
	SC
	F, M

	Dioscoreaceae
	Dioscorea esculenta (Lour.) Burkill
	Yum
	Tha
	Herb Vine
	SC & HG
	V

	Euphorbiaceae


	1.Manihot esculenta Crantz

2. Hevea brasiliensis (Willd. ex A.Juss.) Mull.Arg.
	1.Tapioca

2. Rubber tree


	1.Thaborchu

2. Rubber


	Shrub

Tree


	1. SC & HG

2. SC


	Fd, V

F, Latex



	Fabaceae
	1.Vigna unguiculata (L.) Walp.
2. Tamarindus indica L.

3. Gliricidia sepium (Jacq.) Kunth
4. Albizia procera (Roxb.) Benth.
	1. Cowpea

2. Tamarind

3. Spotted gliricidia
4. White siris
	1.Sbai

2.Tengtoi

3. Komoli
4. Khurih
	Herb

Tree

Tree
Tree
	1. SC & HG

2. HG

3. HG
4. SC
	V

F, M

Live fence
F, Fd, M

	Lamiaceae
	1.Ocimum citriodorum Vis.

2. Premna latifolia Roxb.
	1. Lemon basil

2. Arani
	1. Manda

2. Bohlai
	Herb

Climber
	1. SC

2. SC
	V, M

F

	Lauraceae
	Litsea monopetala (Roxb.) Pers.
	Meda
	Bugli
	Tree
	SC
	F, M

	Malvaceae
	1. Abelmoschus esculentus (L.) Moench
2. Microcos paniculata L.
	1.Ladies finger/ okra

2. Shiral
	1. Murima

2. Khoichanaliya
	Herb

Shrub
	1. SC & HG

2. AC
	V

F, Fr

	Melastomataceae
	Melastoma malabathricum L.
	Indian rhododendron
	Taitong
	Shrub
	AC
	Fr

	Moraceae
	Artocarpus heterophyllus Lam.
	JackFr
	Thaiphloung
	Tree
	HG
	F, Fd, V, Fr, M

	Moringaceae
	Moringa oleifera Lam.
	Drumstick
	Sajna
	Tree
	SC
	F, Fd, Vs, Fr, M

	Musaceae
	Musa acuminata Colla
	Banana
	Thailih
	Herb
	SC & HG
	V, Fr

	Myrtaceae
	1.Syzygium cumini L. Skeels

2.Psidium guajava L.
	1.Jamun

2. Guava
	1.Changbu

2. Goyam
	Tree

Tree
	1. SC & AC

2. HG
	Fr, M

F, Fr, M

	Pedaliaceae
	Sesamum indicum L.
	Sesame
	Speng
	Herb
	SC
	Fr

	Phyllanthaceae 
	1. Baccaurea ramiflora Lour.
	3.Burmese grape
	3. Kshamai
	Tree
	3. HG
	F, Fr, 

	Poaceae
	1.Bambusa balcooa Roxb.

2. Imperata cylindrica (L.) Raeusch.

3. Dendrocalamus strictus (Roxb.) Nees

4. Oryza sativa L.
5. Setaria italica (L.) Beauv.


	1.Bamboo

2. Blady grass

3.Male bamboo

4. Rice (Jhum)

5. Foxtail millet


	1.Waa

2. Saam/Soing
3. Waashul

4. Mai

5. Maisoi
	Grass

Grass

Grass

Grass

Grass
	1. SC

2. AC & SC
3. HG

4. SC

5. SC
	F, V, Crafting, M, T

Fd 

Leaf for roofing
F, Fd, V, Crafting

Fd, Grains

Cooked for special occasions as a dessert

	Rutaceae
	1.Citrus sinensis (L.) Osbeck
2.Aegle marmelos (L.) Correa

3. Citrus maxima Merr.
	1.Orange

2. Bael

3.Pomelo
	1.Komla

2. Bel

3. Jambra
	Tree

Tree

Tree
	1. SC

2. HG

3. HG
	F, Fr

F, Fd, Fr, M, leaves offered to God

F, Fr

	Sapindaceae
	Litchi chinensis Sonn.
	Litchi
	Lechu
	Tree
	HG
	F, Fr

	Solanaceae
	1. Solanum melongena L.

2. Solanum melongena L. variety

3. Capsicum annuum L.
4. Capsicum frutescens L.

5. Solanum torvum Sw.
	1.Brinjal

2. Bell brinjal

3. Chilli

4. Hot pepper

5. Turkey berry
	1.Fanthaw

2. Huk Fanthaw

3. Thamso waingjoi

4. Thamso morcha

5. Khamkha
	Herb

Herb

Shrub

Shrub
Shrub
	1. HG

2. SC

3. HG

4. SC

5. HG
	V
V

V

V

V

	Theaceae 
	Schima wallichi (DC.) Korth.
	Kanak or Makrasal
	Madaga
	Tree
	SC
	F

	Verbenaceae
	Tectona grandis L. f.
	Teak
	Shegoon
	Tree
	HG
	F, M, T

	Zingiberaceae
	1. Alpinia nigra (Gaertn.) Burtt
2. Curcuma longa L.
3. Zingiber officinale Roscoe
	1. Tora

2. Turmeric

3. Ginger
	1.Thrai

2. Kormo

3. Haicheng
	Herb

Herb

Herb
	1. HG

2. SC & HG

3. SC
	V

S, M

S, M


*HG: Homegarden, SC: Improved Shifting Cultivation, AC: Aquaculture  **F: Fuel; Fd: Fodder; Fl: Flower; Fr: Fruit; M: Medicine; V: Vegetable; T: Timber

Improved Shifting cultivation

The shifting cultivation is named as Jhum in study area. In the beginning, site for shifting cultivation was selected and cleared in the month of March. The felled trees or plants were allowed to dry. The felled area was burnt by the 1st week of April followed by sowing of seeds in the end of April. Harvesting of vegetables like Benincasa hispida, Cucurbita pepo, Cucumis melo, Cucumis sativus are done by the month of August and Jhum rice is harvested by the end of August or 1st week of September. Male and female members of each family participate in sowing, weeding, and harvesting. The cultivation is rainfed. Choice of crops is found consumption-oriented and mixed cropping adopted. After harvesting of crops, Reang Tribe celebrates a great feast called Hojagiri.  However, the jhum cycle period is reduced due to the loss of soil fertility and Jhumia (shifting cultivators) had to move to fresh forest area after every 2-3 years. To make the lives of the Jhumias more comfortable, Government introduced an improved Jhum cropping technique to address challenges of land scarcity and environmental concerns, while respecting local farming traditions (Das & Das, 2014). The cultivation of woody perennials along with fruit plants like pineapples, oranges and other fruits were introduced for better economy. Quality seeds were provided to the Jhumias to have a better harvest. Hence the traditional jhum cultivation is not being lost and preserved with a better method to conserve nature. The period of jhum cycle is increased and thus, the soil erosion and deforestation controlled. 
Presented study recorded that 30 plant species are grown by the community in shifting cultivation area (Table1). The selection of plants was found varying among the cultivators. Three different practices of improved shifting cultivation were recorded (Table 2). Multipurpose woody perennials were chosen by cultivators for introduction on their land. Moringa oleifera and Litsea monopetala were most favoured perennial trees.  The species studied fulfil the demand of fuel and fodder. Although fruit yielding trees were grown but the Jhum cultivators in large did not opt. On the boundaries of the field, grasses for fodder were observed in all the shifting cultivation practices. The choice of agriculture crop was as per their requirement of food habits of the community. Along with rice, shifting cultivators grow vegetables like Benincasa hispida, Capsicum frutescens, Cucumis melo, Cucumis sativus, Cucurbita pepo, Solanum melongena for vegetables and medicinally important Spilanthes acmella; oilseed crop, Sesamum indicum in different parts of the field.
Table 2: Existing agroforestry practices in the Debipur village, Tripura, India

	Agroforestry System
	
	Agroforestry Practice

	
	
	Components

	
	
	Timber trees
	Fruit trees
	Vegetables
	Cereal & Oil seed
	Grass

	Homegarden
	1.
	Dendrocalamus strictus

Moringa oleifera

Tamarindus indica
	Areca catechu

Mangifera indica
	Abelmoschus esculentus

Amaranthus viridis

Cucurbita pepo
	--
	--

	
	2.
	Dendrocalamus strictus

Gliricidia sepium

Tamarindus indica
	Ananas comosus

Caryota urens
Cocos nucifera

Mangifera indica
	Alpinia nigra

Amaranthus viridis

Lagenaria siceraria

Momordica cochinchinensis
Solanum melongeanum

Vigna unguiculata
	--
	--

	
	3.
	Artocarpus heterophyllus

Tamarindus indica

Tectona grandis
	Areca catechu

Musa accuminata
	Curcuma longa

Dioscorea esculenta
Spilanthus species
	--
	--

	
	4.
	Dendrocalamus strictus

Moringa oleifera

Tamarindus indica
	Areca catechu

Carica papaya

Cocos nucifera
	Capsicum annuum
Colocasia esculenta
Solanum melongeanum

Solanum torvum
	--
	--

	
	5.
	Aegle marmelos

Dendrocalamus strictus
Tamarindus indica
	Citrus maxima

Cocos nucifera

Psidium guajava
	Alpinia nigra

Baccaurea ramiflora
Cucurbita pepo

Manihot esculenta
Cascabela thevetia
	--
	--

	Improved Shifting Cultivtaiom
	1.
	Bambusa balcooa
Hevea brasiliensis

Litsea menopetala

Moringa oleifera
	Musa accuminata
	Benincasa hispida

Capsicum frutescens

Cucumis melo

Cucumis sativus

Cucurbita pepo

Ocimum citriodorum

Solanum melongena
Spilanthes acmella
Vigna unguiculata
	Oryza sativa
Sesamum indicum


	Setaria italica

	
	2.
	Moringa oleifera

Oroxylum indicum

Syzygium cumini

	Ananas comosus

Citrus sinensis

Litchi chinensis


	Benincasa hispida

Capsicum frutescens

Cucumis sativus

Cucurbita pepo

Curcuma longa

Dioscorea esculenta
Manihot esculenta

Ocimum citriodorum

Sesamum indicum

Solanum melongena

Spilanthes acmella
Vigna unguiculata
	Oryza sativa

	Setaria italica



	
	3.
	Aibizia procera

Dillenia pentagyna

Litsea menopetala

Schima wallichii
	--

	Abelmoschus esculentus
Benincasa hispida

Capsicum frutescens

Cucumis sativus

Cucurbita pepo

Sesamum indicum

Solanum melongena

Spilanthes acmella
Vigna unguiculata

Zingiber officinale
	Oryza sativa

	Imperata cylindrica

	Aquaculture with trees
	1.
	Melastoma malabathricum

Microcos paniculata

Syzygium cumini
	Phoenix dactylifera
	Diplazium esculentum
	
	Imperata cylindrica


Homegarden

The size of field is found ranging from 0.05 to 0.1 acre. It was recorded that 33 plant species were cultivated in homegardens (Table 1). Out of the species reported, 8 species are recorded form shifting cultivation areas. These plants are grown for vegetable, fodder, fuelwood, timber and other uses like roof making, crafting and worshiping. Deserving to mention that each of the households has one clump of Dendrocalamus strictus. The bamboo is particularly used for house construction, fuel and fodder. Areca catechu (Betelnut) and Cocos nucifera (Coconut) are most prevalent fruit yielding trees in homegardens. The vegetable crops are wisely chosen and grown in homegardens. Shade tolerant and shade loving vegetables are preferred by the cultivators (Table 2). The common species found in all types of homegardens are Mangifera indica, Artocarpus heterophyllus, Moringa oleifera, Areca catechu and Cucurbita pepo. Noteworthy to mention that Alpinia nigra (Black Galangal) has been integrated by community into shifting cultivation due to its adaptability, and use for culinary and medicinal value.  
Aquaculture

Aquaculture with trees was practiced on rice fields by the farmers. The trees (4 species), grasses (1species) and fern (1species) were grown on the bunds of fish ponds (Table 2). Cultivators grow local fishes for their own consumption. Trees and grasses hold the soil providing stable bund along the fish pond, besides providing fuelwood, fodder and fruits. 
The study revealed the presence of three distinct agroforestry systems practiced by the Reang tribe in Tripura: improved shifting cultivation (Jhum), homegardens, and aquaculture integrated with trees. These systems reflect the adaptive strategies of the community in response to local ecological conditions, subsistence needs, and cultural values. Agroforestry systems support farmers by meeting their diverse needs for food, fiber, fodder, timber, fuel, medicine and other household and marketable products. The traditional homegardens observed in the study exhibit a multi-layered structure, characterized by a random mix of trees, shrubs, and herbs. This rich species diversity is largely attributed to the community’s traditional ecological knowledge, which forms an integral part of their cultural practices. The species cultivated in these gardens serve a wide range of purposes, including construction (Dendrocalmus strictus, Tectona grandis,), nutrition (Moringa oleifera, varieties of vegetable crops), medicine (Aegle marmelos, Curcuma longa, Spilanthes acmella), fruit (Cocos nucifera, Areca catechu, Musa acuminata, Mangifera indica, Litchi chinensis), handicrafts (Caryota urens, Dendrocalmus strictus,) and religious purpose (Cascabela thevetia, Aegle marmelos). Additionally, the role of grasses and pteridophytes in enhancing the overall plant diversity within these agroforestry systems cannot be overlooked. Main staple crop, rice is particularly associated with shifting cultivation among agroforestry systems. The common vegetable species found in all the shifting cultivation are Benincasa hispida, Cucurbita pepo, Cucumis sativus, Zingiber officinalis, Cucumis melo and Capsicum frutescens. Homegardens were observed with rich vegetable crop diversity. The cultivation of rice as staple crop is mainly taken from Jhum fields only by the farmers. The bamboo, namely Bambusa balcooa is grown only on jhum fields for reducing soil losses (Sawarkar et al. 2023).  Imperata cylindrica grass was also commonly found in the shifting cultivation area. It is usually found on soils with low pH, fertility, and organic matter content and soils that are highly leached (Wilcut et al. 1988) and can store modest amount of carbon on upper soil layer (Syahrinudin et al. 2020). 
Conclusion
The present study revealed the presence of three distinct agroforestry systems practiced by the Reang tribe in Tripura: improved shifting cultivation (Jhum), homegardens, and aquaculture integrated with trees. These systems reflect the adaptive strategies of the community in response to local ecological conditions, subsistence needs, and cultural values. While only a small proportion of households practiced agroforestry—15.62% each for homegardens and aquaculture, and 9.38% for Jhum—these systems collectively represent a valuable approach to land use that integrates food production, resource conservation, and biodiversity maintenance. Hence, traditional agroforestry systems and practices play an important role in securing the sustainable livelihood (Goswami, Verma and Kaushal, 2014; Singh et al, 2019; Akter et al, 2022). The documentation of 60 plant species across these systems demonstrates a significant level of plant diversity, with the majority of species being actively cultivated by the local community. it is in line with Yashmita-Ulman et al (2021); Tynsong and Tiwari (2010), The high proportion of tree species (29 out of 60) reflects the multifunctional nature of agroforestry systems in this region, where trees are not only sources of food and income but also serve ecological functions such as soil stabilization and microclimate regulation. The presence of 13 herbs, 7 shrubs and climbers, and 4 grasses further adds to the structural and functional complexity of these systems. Among the agroforestry practices, homegardens supported the highest species richness (55%), underscoring their role as hotspots of plant diversity. This is consistent with findings from other parts of India and the tropics, where homegardens have been noted for their high species diversity, intensive management, and year-round productivity. The Reang homegardens featured a combination of vegetables, fruit trees, fuelwood species, and culturally significant plants, often within small land areas (0.05–0.1 acres). The predominance of shade-tolerant vegetables and strategic species selection (e.g., Dendrocalamus strictus, Cocos nucifera) suggests an intimate knowledge of micro-environmental conditions and resource optimization. In contrast, improved shifting cultivation (Jhum), while historically associated with biodiversity loss due to deforestation and soil degradation, showed signs of ecological recovery and sustainability in its improved form. The integration of woody perennials, fruit trees, and better seed varieties has enhanced the productivity and ecological balance of Jhum fields. The study recorded 30 species in Jhum cultivation areas, with a notable emphasis on multipurpose species such as Moringa oleifera and Litsea monopetala, fulfilling fuel, fodder, and food requirements. The use of mixed cropping and boundary grasses further illustrates the system's ecological rationality and efficiency in land use. Aquaculture integrated with trees, though practiced by a limited number of households, represents an innovative land use system where fish farming is combined with vegetative cover along bunds. While the species diversity was low (only 10% of the total recorded plant species), the ecological services provided by the trees and grasses such as bund stabilization, fodder supply, and fuelwood indicate a sustainable and multifunctional approach to resource management. The practice of growing trees like Syzygium cumini, Microcos paniculata and grasses around ponds also contributes to soil conservation and enhances the overall resilience of the system. Because the combination of trees and crops offers more niche diversity and complexity in both time and place than polyculture of annual crops, agroforestry also has the potential to increase diversity and decrease pest issues (Stamps & Linit 1997). 

Across all the three agroforestry systems, plant use patterns indicate a high degree of functional diversity. A significant proportion of species were used for vegetables (26 species), fuel (25 species), fruits (21 species), and fodder (9 species), in addition species being used for various other purposes including construction, craft, and cultural practices. This reflects the deep-rooted ethnobotanical knowledge of the Reang community and their ability to derive multiple benefits from limited land resources. The findings of present study affirm the ecological and cultural significance of traditional agroforestry systems among the Reang community. These systems not only support biodiversity conservation but also offer pathways for sustainable livelihoods and climate-resilient agriculture. However, the low adoption rates of agroforestry practices, as compared to pure agriculture, highlight the need for targeted extension programs, incentives, and policy support to promote wider adoption of these ecologically sound practices.
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