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 This paper investigates the neglected and underutilized fruits (N&U fruits) of Nepal, aimed to 

explore the potential of N&U fruits in Nepal, examining their importance, challenges, and  

conservation strategies. The study employs a comprehensive review of N&U fruit species in 

Nepal, focusing on their ecological distribution, socio-economic significance, and barriers to 

conservation and utilization. Key findings indicate that certain indigenous fruits, grown at  

altitudes ranging from 60 m to 4700 m, have the potential to contribute up to 5-10% of local 

agricultural income and can significantly boost rural economies. These fruits also provide eco-

logical benefits, such as soil erosion prevention and increased biodiversity, with deep root 

systems that stabilize soils, particularly in the hilly regions. Additionally, N&U fruits are highly 

nutritious, providing essential carbohydrates, proteins, vitamins, minerals, and bioactive  

compounds that aid in addressing malnutrition and preventing health issues such as  

cardiovascular diseases. Despite these advantages, challenges such as insufficient research, 

shifting preferences toward exotic varieties, and climate change hinder their cultivation and 

commercialization. Conservation strategies like on-farm, in-situ, and ex-situ methods have 

been implemented, with approximately 30% of local crop diversity being conserved through 

on-farm strategies. Strengthening research and improving market access could increase the 

utilization of these fruits by up to 50%, contributing to both economic development and  

environmental sustainability. This study highlights the urgent need for interdisciplinary  

research and the development of comprehensive conservation frameworks to ensure the  

sustainability of these valuable genetic resources for future generations. 
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INTRODUCTION 

 

Nepal’s diverse agro-ecological zones, influenced by altitude, 

topography, and aspect, provide ample opportunities for  

growing various fruit species. The total cultivated area is  

approximately 3 million hectares, with fruits accounting for 

4.79%. Horticulture contributes 15% of agriculture GDP, with 

fruits accounting for nearly half (Atreya & Manandhar, 2016). 

The physiographic situation of Nepal has given rise to diverse 

climatic conditions, resulting in a large biodiversity (Pradhan  

et al., 2016). Nepal has 88 neglected and underutilized fruits 

(N&U fruits) from 32 families, with the highest diversity found in 

the Rosaceae and Rutaceae families (Atreya & Shrestha, 2020). 

The southern terai region is ideal for growing tropical fruits, 

while the mid-hills and high hills in the north are ideal for  

subtropical to warm and cold temperate fruit and nut species. 

Wild plants in Nepal include mandarin in Mangtewa and 

Sankhuwasabha, custard apple in Dhankuta, amala (Indian 

gooseberry) in Jasbire and Indrawati, citron in the mid-hills of 

the Central region, and olive in Dolpa, Humla, and Kalikot in the 

west (Pradhan et al., 2016). Neglected and underutilized fruit 

has multiple uses, such as fodder, fuelwood, medicinal, religious, 

social, timber, etc. These fruits can also be used in  

breeding programs to improve fruit varieties to suit the local 
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environment (Regmi & Shrestha, 2005). Therefore, the use of 

neglected and underutilized fruit germplasm has a high poten-

tial for improving fruit quality, extending the harvesting season, 

and broadening the adaptation to microclimatic niches in Nepal 

(Gotame & Poudyal, 2014). Fruits such as pummelo (Citrus  

maxima Merr.) and citron (Citrus medica L.) are widely consumed 

during festivals like Tihar (festival of lights). The Newari commu-

nity uses the wood apple (Aegle marmelos L. Correa) during Bel 

Bibah, a special type of marriage between pre-adolescent 

Newari girls and Bel (Kaini et al., 2016). 

Wild fruits have many uses, but they are not being conserved or 

utilized scientifically. There is insufficient awareness regarding 

the nutritional benefits and cultivation practices of these fruits 

among local communities (Adhikari et al., 2017). Many neglected 

fruits, such as Diospyros malabarica, have not been thoroughly 

analyzed for their nutritional content, despite their local popu-

larity (Shrestha et al., 2021). Research and development initia-

tives for these species are minimal, with only 15% of cultivated 

crops receiving adequate attention (Joshi & Gauchan, 2022). 

The Nepal Agriculture Research Council (NARC) and Depart-

ment of Agriculture (DOA) have introduced and maintained 

exotic fruit varieties from abroad for research and demonstra-

tion purposes. However, inventory documentation, characteri-

zation, and evaluations of indigenous fruit species are still lack-

ing. Identification and evaluation of neglected and underutilized 

fruit species is urgently needed (Atreya & Shrestha, 2020). The 

objective of this study was to gather the available information 

on neglected and underutilized fruit species along with their 

importance, challenges, and conservation approaches in Nepal. 

 

METHODOLOGY 

 

The methodology for this review paper included conducting a 

thorough literature search using academic databases such as 

Google Scholar and Scopus. Articles published between 2000 

and 2024 were prioritized, with a focus on peer-reviewed  

journal articles, reports from international organizations, and 

government documents. The key search terms were "neglected 

fruits," "underutilized fruits," "indigenous fruits," and "agricultural 

biodiversity." The collected literature was analyzed to identify 

neglected and underutilized fruits in Nepal, as well as their nutri-

tional, ecological, and socioeconomic value. Studies on local farm-

ing practices, market availability, and conservation efforts were 

also evaluated. The data was combined to provide an overview of 

current trends and challenges in promoting these fruits. 

 

NEGLECTED AND UNDERUTILIZED FRUITS (N&U FRUITS) 

AVAILABLE IN NEPAL 

 

Nepal's diverse climatic conditions, topography, and  

agro-ecological zones significantly impact the biodiversity of 

neglected and underutilized fruits (Atreya & Shrestha, 2020). 

The agro-ecological zones of Nepal (Terai, Mid-Hill, and  

High-Hill) experience a wide range of climates from subtropical 

to temperate, as well as alpine cold semi-desert, resulting in the 

evolution and maintenance of diverse fruit gene pools. Fruit 

cultivation takes place at altitudes ranging from 60 meters 

(Kechana Kalan, Jhapa) to 4700 meters (Joshi et al., 2023). While 

altitude and climate play important roles in shaping fruit  

biodiversity, there is a scarcity of quantitative data on the distri-

bution and adaptability of these fruits at various elevations. 

There are research gaps in understanding how climate change 

will affect fruit production and genetic diversity. 

 

IMPORTANCE OF N&U FRUITS 

 

Economic importance 

Neglected and underutilized fruits (N&U fruits) can have a sig-

nificant impact on the rural and national economies. Consumers 

are always looking for new, delicious, nutritious, and visually 

appealing food products. The potential for processed products 

from minor fruits in the country remains untapped. Tapping into 

farmer’s local knowledge of such lesser-known or underutilized 

crops has also been found to play an important role in the identi-

fication of such frequently overlooked natural resources for 

commercialization. These fruits primarily benefit thousands of 

poor farmers by allowing them to participate in markets 

(Dangol, 2002). Indigenous fruit species like sweet orange 

(Junar), Asian sand pear (Pharping Local), mandarin orange 

(Dhankuta Local), and acid lime (Kagati Lime) outperform exotic 

varieties in terms of economic value (Gotame, 2014). These spe-

cies can significantly improve food security and income genera-

tion for the rural people (Shrestha et al., 2020). Although the 

economic potential of N&U fruits is acknowledged, there is a 

scarcity of comprehensive market research on their commer-

cialization. Pricing, consumer demand, and supply chain ineffi-

ciencies are all still poorly understood. The integration of these 

fruits into formal markets, as well as research into the impact of 

value addition through processing, could be critical steps. 

 

Nutritional importance 

Indigenous fruits have high nutritional value and are commonly 

cultivated and gathered for consumption and sale in Nepal,  

especially in remote areas. Wood apple has a high protein  

content (7.10 mg/100 g pulp) and carbohydrate content (31.80 

mg/100 g pulp), while tamarind is the richest source of iron 

(17.01 mg/100 g pulp) and carbohydrate (67.40 mg/100 g pulp). 

Amala (500-625 mg/100 g pulp) and ber (39-166 mg/100 g pulp) 

are high in vitamin C (Nandan & Bhardwaj, 2015). Similarly, figs 

(Ficus carica) and mahua (Madhuca indica) are reported to  

contain higher amounts of vitamin A (152 and 307 mg/100 g 

pulp). Bael (Aegle marmelos) and sitaphal (Annona squamosa) 

fruits are rich in vitamin B1 (0.07 mg/100 g pulp) and vitamin B2 

(1.19 and 0.17 mg/100 g) (Gopalan et al., 2009). These foods 

contain essential nutrients such as carbohydrates, proteins, fats, 

vitamins, minerals, and bioactive compounds that promote  

dietary health (Hunter et al., 2019). Neglected and underutilized 

fruit species are crucial for poor people with limited access to 

major food crops, as they contribute to food, nutrition, and  

cultural diversity (Shrestha et al., 2020). These fruits are rich in 
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essential nutrients and bioactive compounds, which aid in the 

management of health issues such as malnutrition and cardio-

vascular disease (Deepika et al., 2024). Promoting the use of 

these species can combat malnutrition and improve the health 

of local populations due to their high nutrient content and prov-

en medicinal properties (Dansi et al., 2012). The nutritional value 

of these fruits has been well documented, but there has been little 

research into their bioavailability and the effects of different  

processing methods on nutrient retention. Furthermore, clinical 

research into their health benefits is required, particularly in the 

management of diseases such as diabetes and cardiovascular 

disorders. More interdisciplinary research that combines  

nutrition science and indigenous knowledge would be beneficial. 

 

Ecological importance 

Fruits that are neglected or underutilized can produce high 

yields with minimal environmental impact (Shava, 2005). Their 

deep root system helps prevent landslides and soil erosion in 

Nepal's hilly regions. These fruit species have great potential to 

improve food, nutrition, and income security for rural communi-

ties in drought-prone areas (Chivenge et al., 2015). Fruit trees, 

including N&U, provide forage for bees. However, apple (Malus 

domestica), plum (Prunus domestica), and cherry (Prunus avium) 

trees are particularly attractive to bees (Painter, 2020). Birds 

and mammals consume fleshy fruits, which may not be digested 

and spread from the original tree. Uneaten fruits and nuts may 

germinate the following spring, leading to new trees. Some 

seeds are carried away by wind and germinate in new locations 

(CoAFE, 2020). Fruit trees provide numerous environmental 

benefits including reduced shipping, lower CO2 emissions, lower 

energy costs, stormwater management, and green jobs. Fruit 

trees absorb CO2, clean the air, and release oxygen into the at-

mosphere (Maier, 2020). While the ecological benefits of N&U 

fruits are apparent, their role in soil fertility and biodiversity 

conservation warrants further investigation. There have been 

few empirical studies on their carbon sequestration potential 

and climate resilience. More research is needed to determine 

how these fruits can be integrated into agroforestry systems to 

ensure sustainable land use. 

 

Suitability in the adverse climate 

Climate trends pose a higher risk of land degradation and  

biodiversity loss in Nepal's marginal farming areas. The use of 

indigenous fruit diversity in Nepalese farming, especially by 

smallholder farmers, is crucial for climate adaptation (Paudyal & 

Regmi, 2009). Indigenous fruit species can thrive in harsh  

climatic conditions through traditional farming methods (Atreya 

& Kaphle, 2020). They can be grown with low agricultural inputs 

on marginal lands (Thies, 2000). Seedlings grown through sexual 

propagation have a deep root system and are more resistant to 

climate change. Indigenous plant materials are more resilient to 

insects, pests, diseases, and extreme environmental stresses 

(Dangol, 2002). They are less susceptible to climate change and 

diseases than improved varieties (Jarvis et al., 2008). They  

contribute to global food production due to their ability to with-

stand harsh environmental conditions (Shava, 2005). Although 

the climate adaptability of these species is recognized, there is a 

need for quantitative studies measuring their yield stability  

under extreme weather conditions. 

 

Genetic resources 

Neglected and underutilized fruits (N&U fruits) are building 

blocks of new varieties and are used as genetic resources 

(Dangol, 2002). Nepal is abundant in wild and local fruit 

germplasm. It is also the origin of numerous fruit species. In 

many cases, indigenous fruit species outperform exotic varie-

ties; e.g., 'pharping' (Asian sand pear), ‘junar’ (sweet orange), 

Dhankuta local mandarin, and 'kagati' (acid lime) are superior 

compared to exotic varieties. Conservation of these crops is one 

of the best options for genetic resources conservation, which is 

the main asset of marginality and poor community living in the 

remote parts of the country (Shrestha et al., 2020). There is  

ample scope for selecting promising clones from these existing 

wild relatives through evaluation and selection breeding (Shava, 

2005). Some of these fruit species may be released or registered 

as landraces. Plants with high genetic diversity have the poten-

tial to enhance crop quality and resilience, making them useful 

for plant breeders to improve future crops (Mabhaudhi et al., 

2019). Although genetic diversity is highlighted, there is a 

dearth of molecular research on these species. More research is 

needed to better understand their genetic variability and devel-

op conservation strategies. Further research into genetic  

improvement via hybridization and selection breeding is  

required to improve yield and disease resistance. 

 

CHALLENGES FOR N&U FRUITS 

 

The challenges that neglected and underutilized fruits faced in  

Nepal are multifaceted, resulting from socioeconomic, environ-

mental, and policy factors. Despite their ability to improve food 

security and nutrition, these fruits are frequently overlooked in 

agricultural practices and research. The sections that follow 

describe the major challenges that affect their cultivation and 

utilization. 

 

Insufficient research and development 

Neglected fruits receive minimal attention in formal research 

and development, limiting their potential benefits (Joshi et al., 

2023). Only a small fraction of the 88 identified underutilized 

fruit species are actively researched, leading to a lack of  

improved varieties (Atreya & Shrestha, 2020). Limited invest-

ment in research and education regarding N&U fruits hampers 

their promotion and commercialization. A weak seed regulatory 

framework complicates the conservation and sustainable use of 

these species (Joshi & Gauchan, 2022). The role of modern  

biotechnological tools in improving N&U fruits has received 

little attention. There is a need to establish a strong framework 

for seed preservation and improve access to these fruits for 

commercial purposes. More funding and research programs 

aimed at the diverse applications of N&U fruits are required, 
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particularly in areas such as disease resistance and genetic  

improvements. 

 

Shifting to exotic varieties 

The introduction of high-yielding exotic varieties and  

monocropping trends has diminished the cultivation of local 

fruits. Also, shifts in consumer preferences towards more  

commercially popular fruits have reduced the demand for N&U 

fruits (Atreya & Shrestha, 2020). Farmers are increasingly  

shifting towards commercially viable crops, neglecting tradition-

al varieties that are crucial for biodiversity (Joshi & Gauchan, 

2022). The transition to exotic varieties causes a conflict  

between economic productivity and biodiversity conservation. 

This trend also indicates a lack of understanding about the  

long-term ecological and nutritional benefits of indigenous 

fruits. To balance commercial and ecological interests, more 

research into consumer behaviour and policy interventions  

promoting local fruits is required. 

 

Climate change and environmental stress 

Extreme weather conditions threaten the genetic diversity and 

survival of N&U fruits, exacerbating their decline. Urbanization 

and deforestation further exacerbate the decline of these  

species, reducing their availability and cultivation. Many  

underutilized fruits are resilient to climate change, but cultiva-

tion is declining due to changing climatic conditions and agricul-

tural practices. The loss of traditional knowledge about these 

fruits exacerbates their decline because communities are less 

prepared to adapt to environmental changes (Tripathi, 2023). 

While the resilience of N&U fruits to climate change is recog-

nized, research on how to cultivate these fruits in increasingly 

challenging climates is limited. More research should be  

conducted to investigate adaptive management strategies that 

combine indigenous knowledge with modern farming  

techniques to ensure the long-term survival of these species. 

 

Socio economic barrier 

There is insufficient integration of neglected fruits into national 

food and nutrition policies, which hampers their promotion. A 

lack of awareness regarding the nutritional value and economic 

potential of these fruits contributes to their decline (Adhikari  

et al., 2017). Smallholder farmers often lack awareness of the 

economic potential of these fruits, which limits their cultivation 

and commercialization (Tripathi, 2023). Despite the clear poten-

tial for N&U fruits to improve food security and income,  

research into their integration into national policy frameworks 

is limited. A significant gap in the research is the absence of 

large-scale policy analysis on how to scale up N&U fruits in agri-

cultural and food systems. More extensive research involving 

the government, farmer cooperatives, and market actors is 

needed to develop actionable policy recommendations. 

 

CONSERVATION APPROACHES FOR N&U FRUITS 

 

The Nepal Agricultural Research Council (NARC) oversees the 

conservation of underutilized and wild fruits, as well as agro-

biodiversity management through commodity programs and the 

National Agriculture Genetic Resources Center (Figure 1). 

Many germplasms are conserved in both government and  

private farms under DOA. Many underutilized fruit crops have 

been conserved through efforts by national botanical gardens, 

public and private farms, field gene banks, and horticultural  

research centres. Nepal conserves underutilized fruits using 

three methods (Thapa et al., 2021). 

 

On-farm conservation 

 It is the dynamic preservation of traditional and locally adopted 

varieties and landraces in farming communities (Joshi et al., 

2013). On-farm conservation involves farmers cultivating and 

managing diverse populations within agro-ecosystems. Nepal 

has over 14 organizations working on on-farm conservation 

across all 77 districts through direct, partnership, and joint pres-

ence. LI-BIRD and NARC are leading organizations in conserv-

ing and utilizing agro-biodiversity through on-farm conserva-

tion strategies. Approximately 30% of local crop diversity is 

being conserved through various on-farm strategies in the 

country. Effective on-farm conservation requires careful consid-

eration of farming areas, farmers, and crop types. On-farm con-

servation focuses on non-commercial areas, particularly in  

remote farming communities and smallholder farmers. In areas 

with limited access to technology, on-farm conservation has 

proven effective. On-farm conservation efforts prioritize 

hotspot areas of agricultural biodiversity (Joshi & Upadhya, 

2019). Although on-farm conservation benefits agricultural 

biodiversity, there is a lack of standardized monitoring mecha-

nisms to assess its long-term sustainability. It is unclear to what 

extent climate change and socioeconomic shifts influence 

farmer conservation participation. Furthermore, the economic 

incentives for farmers to continue conservation practices must 

be investigated. 

Figure 1. Conservation approaches for neglected and underutilized fruits in 
Nepal. 
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In-situ conservation 

It involves preserving ecosystems and natural habitats, as well as 

maintaining and recovering viable species populations in their 

natural environments (Joshi et al., 2017). Growing fruit trees in 

home gardens has been a tradition in Nepal for centuries. Fruits 

are typically grown in backyards or homestead gardens for spe-

cific uses. Local fruits can be found in public orchards in temple 

compounds, guthi (trust) land, and pilgrimage sites. Indigenous 

fruits such as amla, badahar, bel, kafal, katus (local chestnut), and 

lapsi are permitted to grow in public and community forests, 

riverbanks, and farmer’s grasslands. It is grown in private home 

gardens, hedges, and upland fields for fodder, firewood, medici-

nal use, and timber. Wild fruit trees are protected in botanical 

gardens, national parks, community forests, and other protected 

areas (Aryal et al., 2009). While in-situ conservation is critical for 

biodiversity preservation, detailed ecological studies are required 

to determine the genetic diversity that exists in natural habitats. 

The effects of habitat fragmentation and land-use change on the 

survival of these species are largely unknown. Furthermore, the 

cultural and socioeconomic barriers to the expansion of in-situ 

conservation efforts should be investigated further. 

 

Ex-situ conservation 

It refers to maintaining fruit germplasms in the field due to the 

lack of alternative methods. Unethical use and lack of conserva-

tion are causing rapid genetic erosion of natural resources. 

NARC and farms under DOA are currently collecting and main-

taining germplasms. Since 2016, NARC has maintained 

germplasms of APGRs, including underutilized and endangered 

fruit species, at each station and centre. Field gene banks can be 

used for future fruit breeding purposes (Thapa et al., 2021).  

Ex-situ conservation is often limited by funding constraints and 

the risk of genetic drift in stored germplasms. The viability and  

regeneration potential of stored seeds and plant material under 

long-term storage conditions require further research.  

Furthermore, there is a lack of integration of ex-situ and in-situ 

conservation strategies to ensure comprehensive biodiversity 

conservation. 

The following plans, policies, and projects have been developed 

and implemented so far: 

 

• The Horticulture Development Project (HDP), supported 

by the Japan International Cooperation Agency (JICA), 

began in 1985 with a project office at Kirtipur's Horticul-

ture Centre. The project promoted pear, persimmon, and 

chestnut trees in Kathmandu, Bhaktapur, and Lalitpur, as 

well as sweet orange in Sindhuli and Ramechhap districts. 

• The "One Village, One Product" campaign began in 2007 to 

promote fruits such as hog plum, wood apple, and kiwifruit. 

• Agriculture Perspective Plan (1995-2015). 

• National Agricultural Policy (2005). 

• Agriculture Development Strategy (2015- 2035). 

• Prime Minister Agriculture Modernization Project  

(2016-2026). 

• Fruit Development Project (2017). 

• Fruit Year (2018). 

• Fruit Decade (2016/017-2025/2026) (Thapa et al., 2021). 

Table 1. Some neglected and underutilized fruits (N&U fruits) available in Nepal. 

S. No. Local name Common name Scientific name Distribution 

1. Sariphaa, sitaaphal Custard apple Annona squamosa L. Terai to Low-hills 
2. Kimbu Mulberry black Morus alba Throughout Mid-hills 
3. Mayal Wild pear Pyrus pashia Mid-hill region between 700- 2,000 masl 
4. Amla Indian gooseberry Emblica officinalis Gaertn. Terai to Low-hills 
5. Jangali aaru Peach Prunus prostrate Labill. Hook. f. Above 3000 m in Western region 
6. Bel Wood apple or Bengal quince Aegle marmelos (L.) Correa Terai to Low-hills 
7. Bayar Chinese date or Indian plum Zigyphus mauritiana Lamk. 

Z. incurve Roxb. 
Z. jujube 

Terai to Mid-hills 

8. Bhogate Pummelo Citrus grandis (L.) Osbeck Low to Mid-hills 
9. Haluwabed Persimmon Diospyros virginiana Terai to Mid-hills 
10. Jamun (Kalo) Black plum Eugenia jambolana Terai to Low-hills 
11. Katush Nepali Chestnut Castonopsis indica Throughout Mid-hills 
12. Khanayo Ficus Ficus semicordata Low to Mid-hills 
13. Lapsi Nepalese hog plum Choerospondias axillaris (Roxb.) Mid- to High-hills 
14. Rukh katahar Jackfruit Artocarpus heterophyllus Terai to Low-hills 
15. Khurpani Apricot Prunus armeniaca L. High-hills 
16. Kusum Ceylon oak Schleichera oleosa (Lour.) Merr. Elevation ranging from 150-950m 
17. Imali Tamarind Tamarindus indica L. Terai to Low-hills 
18. Chiuri Butter tree Bassia butyracea or Aesandra 

butyracea (Roxb.) 
Mid-hills 

19. Chaksi Sweet lime Citrus limettioides Mid-hills 
20. Bhalayo Marking Nut tree Cotinus coggyria Scop. Terai to Low-hills 
21. Alubukhara Plum Prunus salicina Lindl. Mid- to High-hills 
22. Kali Jyamir Rough lemon Citrus junos Tanaka Eastern Mid-hills 
23. Bimiro Citron Citrus medica Mid-hills 
24. Nemaro Common fig Ficus carica L. Throughout Mid-hills 
25. Jangali naspati Pear Pyrus serotina Rehd. Mid-hill region between 700- 2000 masl 
26. Nibuwa Lemon Citrus limon (L.) Burm. f. Low to High-hills 
27. Jangali kera Wild banana Musa acuminate Colla Terai region 
28. Dale chuk Sea buckthorn Hippophae salicifolia D. Don High-hills of Mustang and Dolpa 

Source: (Thapa et al., 2021). 
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Nepal's government is supporting fruit research and develop-

ment through a variety of programs and projects funded by bilat-

eral and multilateral donors. These programs/projects have  

contributed to the development of the fruit subsector by  

establishing farm stations, introducing germplasm, maintaining, 

characterizing, evaluating, and utilizing fruit. NARC is in charge 

of research, including horticulture, and the Department of  

Agriculture (DOA) is in charge of extension and development 

activities. The DOA and NARC operate numerous horticultural 

stations in Nepal's various agro-ecological regions for research 

and development purposes. 

 

CONCLUSION 

 

This study highlights the significant role of neglected and un-

derutilized fruits (N&U fruits) in Nepal's agro-biodiversity, rural 

economy, and nutrition. These fruits, cultivated in various agro-

ecological zones across the country, offer high potential for eco-

nomic and nutritional improvement, particularly for rural and 

marginalized communities. The fruits, such as wood apple, tama-

rind, and amala, are rich in essential nutrients like vitamins, min-

erals, and bioactive compounds, contributing to better food se-

curity and health, especially in areas with limited access to con-

ventional crops. Moreover, their ecological benefits, such as soil 

conservation and carbon sequestration, further strengthen their 

importance in sustainable farming practices. Future research 

should prioritize genetic characterization, policy integration, and 

sustainable commercialization strategies to maximize the poten-

tial of N&U fruits. Strengthening research initiatives, market 

linkages, and conservation efforts will be essential for ensuring 

the long-term sustainability of these fruit species and their con-

tribution to Nepal’s agricultural and economic development. 
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