



Conservation priorities for Hydnocarpus kurzii (King) Warb. in Northeast India
Abstract
Hydnocarpus kurzii (King) Warb. is a lesser-known tree of the family Achariaceae (formerly Flacourtiaceae), native to the wet tropical regions of South and Southeast Asia, including Northeast India. The species possesses medicinal and socioeconomic potential, particularly through its seed oil containing characteristic cyclopentenyl fatty acids, yet it remains poorly studied in relation to population status, natural regeneration, genetic diversity and long-term conservation requirements. It is currently assessed as Data Deficient, indicating inadequate information for reliable evaluation of extinction risk rather than evidence of population security. In Northeast India, habitat degradation, fragmentation, anthropogenic disturbance and potential loss of mature reproductive trees may affect population persistence, natural regeneration and future seed availability. At the same time, greater recognition and promotion of H. kurzii for appropriate medicinal, seed-oil, cultivation and restoration purposes could increase its socioeconomic value and create incentives for conservation. However, promotion without resource assessment and safeguards could increase pressure on natural populations. This Short Communication therefore proposes a species-focused conservation framework integrating population assessment, natural-regeneration monitoring, genetic-resource conservation, seed-source development, in-situ and ex-situ conservation, restoration and community participation with responsible utilisation and promotion. Priority should be given to representative populations containing healthy reproductive trees and evidence of regeneration, followed by genetic characterisation and development of geographically representative seed sources. Ex-situ conservation and restoration should complement, rather than replace, in-situ protection. Establishing a regional population baseline and coordinated conservation and seed-source network would provide a practical foundation for maintaining H. kurzii as a medicinal plant, forest genetic resource and potential species for sustainable cultivation and ecological restoration.
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Introduction
Hydnocarpus kurzii (King) Warb. is a lesser-known wet-tropical tree belonging to the family Achariaceae (formerly Flacourtiaceae) and occurring naturally in South and Southeast Asia. In Northeast India, its recorded occurrence includes parts of Assam, Mizoram and Tripura. Although the species has received considerably less attention than many better-known medicinal or commercially important tree species, it possesses attributes that justify greater scientific and conservation interest. Its seeds contain characteristic cyclopentenyl fatty acids, while Hydnocarpus seed oils have a long history of medicinal use, particularly in relation to dermatological applications (Norton, 1994; Sahoo et al., 2014). The species consequently represents more than a component of native forest biodiversity; it is also a medicinal, seed-oil-producing and potentially valuable forest genetic resource.
The conservation importance of H. kurzii is strengthened by the limited information available on its population condition and long-term persistence. The species is currently assessed as Data Deficient, which reflects insufficient information for a reliable assessment of extinction risk and should not be interpreted as evidence that populations are secure (World Flora Online Consortium, 2026). For a lesser-known native tree, limited documentation itself represents a conservation concern because populations, reproductive individuals and genetic resources may remain outside formal conservation priorities simply because their status has not been adequately assessed. Hydnocarpus kurzii has received limited species-specific conservation attention despite evidence of restricted and fragmented populations. Majumdar et al. (2019) documented wild populations of the species in Tripura and used species distribution modelling to identify potential habitats and landscape connectivity, highlighting the importance of habitat assessment and connectivity for its conservation. In particular, loss of mature seed-producing trees can have consequences beyond immediate population abundance by reducing reproductive output, natural regeneration and the availability of genetic material for future propagation.
Northeast India harbours numerous medicinal plant species of high socioeconomic value, for which conservation and cultivation have been recognised as complementary approaches to reducing pressure on natural populations (Shankar & Rawat, 2013). For H. kurzii, such an approach is particularly relevant because its medicinal and seed-oil value provides a potential basis for cultivation alongside the conservation of natural populations. Northeast India is particularly relevant to the conservation of H. kurzii because the region contains extensive tropical and subtropical forest ecosystems, while simultaneously experiencing land-use change, forest degradation, fragmentation and anthropogenic disturbance. Such processes can reduce habitat continuity and alter the demographic processes required for tree population maintenance. Fragmentation may also increase population isolation and affect gene flow and genetic diversity, thereby potentially reducing adaptive capacity over longer timescales (Potter et al., 2017; Vranckx et al., 2012). These processes are important for tree species because mature individuals can persist for considerable periods after habitat alteration, even when recruitment and population replacement have begun to decline. Recent tree-conservation studies likewise indicate that spatial patterns of genetic diversity and landscape connectivity can help identify populations of conservation importance, reinforcing the need for population-level assessment where habitats are fragmented (Avanzi et al., 2025; Shahnaseri et al., 2026).
Evidence of natural regeneration demonstrates that H. kurzii can recruit under suitable environmental conditions. Barua et al. (2018), for example, documented substantial regeneration in Bornewria forest, Assam. However, regeneration recorded at one forest site cannot be assumed to represent the demographic condition of the species throughout Northeast India. Recruitment may vary with canopy structure, disturbance intensity, seed availability, microsite conditions, herbivory, moisture and subsequent seedling survival. A regional conservation assessment must therefore distinguish between the presence of seedlings and the sustained recruitment of individuals into sapling and reproductive stages.
An additional consideration is the relationship between conservation and promotion. The medicinal and seed-oil characteristics of H. kurzii provide a basis for greater scientific, horticultural and socioeconomic interest. Promoting a lesser-known native species through cultivation, nursery production, appropriate agroforestry systems and restoration could potentially reduce dependence on wild populations while increasing its conservation value. Conversely, increased demand without adequate population assessment, sustainable harvesting protocols and cultivated seed sources could create additional pressure on naturally occurring reproductive trees. Conservation and utilisation should therefore be considered complementary objectives, with utilisation based on protected natural populations, documented genetic resources and appropriately developed planting material. Recent conservation-oriented work on medicinal plants in India similarly emphasises the value of linking biodiversity conservation with sustainable utilisation and cultivation (Nayak, 2026).
Conservation of H. kurzii should consequently extend beyond the protection of individual trees. Maintaining viable populations across the species' geographic range is necessary to conserve ecological and genetic variation, while documented seed sources are required to support future propagation, cultivation and restoration. Contemporary restoration research emphasises the importance of genetic diversity and appropriate seed sourcing when native tree species are used in ecosystem restoration (Prakash et al., 2024; Thomas et al., 2014). Regional guidance likewise recognises genetic conservation units and representative seed sources as complementary components of forest genetic-resource conservation (Bioversity International et al., 2025). Recent studies further support the use of genetic information and spatial prioritisation to strengthen forest genetic-resource conservation and seed-collection planning (Satpathi & Ramesh, 2025; Thorne et al., 2025).
To date, a species-focused conservation framework integrating population assessment, genetic-resource conservation, seed-source development, responsible promotion and restoration priorities for H. kurzii in Northeast India has received limited attention. This assessment focuses on the distributional and conservation context of Hydnocarpus kurzii in Mizoram, Tripura and Assam, representing the geographical scope for which verified species-specific information was considered in this communication (Figure 1).  This Short Communication therefore identifies the principal conservation gaps and proposes a practical framework for maintaining viable natural populations and genetic resources, while creating a scientific basis for responsible propagation, cultivation, utilisation and restoration of this lesser-known native tree.
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Fig. 1. Geographical representation of Hydnocarpus kurzii (King) Warb. records considered in the present conservation assessment, with emphasis on occurrences documented in Mizoram, Tripura and Assam.

Major conservation concerns
Population status and natural regeneration
A reliable regional population baseline is the first requirement for conservation planning. Field surveys should document population distribution, density, size-class structure, abundance and spatial distribution of mature reproductive trees, seedling and sapling recruitment, mortality, habitat characteristics and major anthropogenic pressures. Particular attention should be given to population structure because a population dominated by mature trees but lacking younger size classes may have limited long-term replacement capacity despite apparently high present-day abundance.
The presence of seedlings alone should not be interpreted as evidence of sustainable regeneration. Effective population maintenance requires successful transition from seedling establishment through sapling development and ultimately to reproductive maturity. Long-term monitoring of establishment, growth, mortality and size-class transitions is therefore required. The regeneration reported by Barua et al. (2018) provides important evidence that recruitment can occur under suitable conditions, but broader and repeated assessments are needed to determine whether such regeneration is consistent across the species' distribution in Northeast India.
The abundance and spatial distribution of mature seed-producing trees should be treated as an important conservation indicator. These individuals represent the immediate reproductive base of natural populations and are also potential sources of genetically diverse seed. Their progressive removal could reduce seed availability and genetic representation, even before a marked decline in total tree abundance becomes apparent. Conservation surveys should therefore record reproductive status, fruiting and seed production in addition to conventional abundance measures.



Habitat degradation and fragmentation
Habitat degradation and fragmentation can reduce population continuity and modify the ecological conditions required for regeneration. Small or isolated populations may be more vulnerable to demographic stochasticity, restricted gene flow and loss of genetic variation. Conservation planning should therefore consider not only large protected forests but also smaller forest remnants, community forests and reserve forests containing viable populations or mature reproductive individuals.
Protected areas provide an important foundation for in-situ conservation, but formal protection alone does not guarantee adequate representation of species-level genetic diversity. Conservation assessments should integrate species occurrence, habitat condition, population characteristics and protected-area boundaries to identify populations that are adequately protected, underrepresented or located outside existing conservation areas (Luo et al., 2022). For H. kurzii, populations satisfying multiple criteria—such as healthy reproductive trees, regeneration, suitable habitat and geographic representation—could simultaneously serve as conservation populations, reference populations and future seed sources.
Genetic-resource conservation
Species-level protection does not necessarily ensure the preservation of genetic diversity. If conservation and seed collection are concentrated in a few accessible populations, geographically or genetically distinct components of the species may remain unrepresented. This consideration is particularly important for H. kurzii, because future propagation, cultivation, restoration and potential sustainable utilisation may depend on the availability of genetically diverse and well-documented planting material.
Molecular studies are therefore required to determine genetic diversity, population structure and gene flow across Northeast India. Genetic information could subsequently be integrated with geographic and environmental data to improve the identification of conservation units and seed-sourcing strategies (Prakash et al., 2024). Genetic conservation units should complement, rather than replace, species- and ecosystem-level conservation (Bioversity International et al., 2025). Maintaining genetic diversity is particularly important in forest trees, because habitat fragmentation and population reduction can progressively constrain the genetic resources available for future adaptation (Potter et al., 2017).
Conservation priorities
In-situ conservation of representative populations
In-situ conservation should form the foundation of H. kurzii conservation because natural populations are maintained within their ecological and evolutionary environments. Priority should be given to populations containing healthy mature reproductive trees, evidence of natural regeneration, suitable habitat and sufficient population size to support continued recruitment.
Surveys should extend beyond protected areas to identify viable populations in community forests, reserve forests and other forest remnants. Where appropriate, community-managed conservation areas could provide additional protection for reproductive trees and regeneration. The primary objective should be the maintenance of viable populations and the ecological conditions supporting their continued regeneration, rather than protection of isolated individual trees alone.
Genetic conservation units and seed sources
A major priority should be the establishment of documented and geographically representative seed sources. Seed collection based primarily on accessibility can result in biased genetic representation because accessible populations and easily reached reproductive trees are more likely to be sampled than remote populations. Recent research on tropical rainforest restoration has highlighted the importance of examining seed-collection practices and their implications for provenance representation (Engert et al., 2026).
For H. kurzii, seed sources should therefore be selected using a combination of population distribution, genetic diversity, environmental conditions, reproductive performance and seed availability, rather than geographical convenience alone. Regional guidelines provide a useful basis for identifying genetic conservation units and seed sources for native tree species (Bioversity International et al., 2025).
Future seed-sourcing strategies should also consider environmental variation and projected climatic conditions. Dynamic seed-zone approaches demonstrate how genetic, geographic and environmental information can be combined to improve climate-informed restoration planning (Fremout et al., 2021; Vitt et al., 2022). Intraspecific variation in functional traits can have important implications for conservation, adaptation and forest management, yet provenance-related variation remains insufficiently documented for many tree species (Aspalter et al., 2025). For H. kurzii, documenting geographically representative seed sources and their associated genetic resources could therefore provide an important foundation for future conservation, restoration and cultivation programmes. 
Ex-situ conservation
Ex-situ conservation should complement, rather than substitute for, in-situ protection. Living collections in botanical gardens, research institutions, nurseries and field gene banks could provide additional safeguards for representative genetic material and support propagation, physiological research and future restoration.
However, collections established from only a few accessible trees may capture a restricted proportion of species-level genetic diversity. Research on threatened tropical trees demonstrates the importance of assessing genetic representation within ex-situ collections, rather than assuming that collection size alone reflects genetic coverage (Linan et al., 2024).
Because H. kurzii is a seed-producing species, its seed-storage behaviour should also be experimentally evaluated before large-scale seed banking is adopted. Studies should determine viability loss during storage, appropriate moisture conditions, temperature requirements and storage duration for seed lots representing geographically distinct populations. Such information would determine whether conventional seed banking is appropriate or whether alternative conservation approaches are required.
Restoration and evidence-based seed sourcing
Restoration of degraded habitats provides an opportunity to increase the distribution and effective population size of H. kurzii. However, restoration should not simply increase the number of planted trees; it should contribute to the establishment of ecologically appropriate and genetically representative populations.
Planting material should therefore originate from documented and appropriately selected seed sources. Where justified by genetic and ecological evidence, collections from multiple populations may broaden genetic representation. However, the choice between strictly local and broader provenance strategies should not be predetermined. Local and broad provenancing involve context-dependent ecological and genetic trade-offs, and the appropriate strategy should depend on restoration objectives, environmental similarity, genetic structure and projected climate (Török et al., 2024; Vitt et al., 2022).
The need for adequate native-tree seed-source networks has also been highlighted across tropical Asia, where substantial gaps remain between restoration requirements and designated seed sources (Jalonen et al., 2026). A comparable assessment for H. kurzii would help identify populations suitable for seed collection and areas where additional seed-source development is necessary.
Sustainable utilisation, cultivation and species promotion
The medicinal and seed-oil value of H. kurzii provides a potential basis for linking conservation with sustainable utilisation. However, greater promotion of the species should be accompanied by measures that prevent increased exploitation of natural reproductive populations. Seed and other plant material required for utilisation should progressively be supplied through documented cultivated sources, nurseries, field gene banks and appropriate agroforestry systems, rather than through uncontrolled collection from natural populations.
Promotion of H. kurzii can therefore become a conservation opportunity when it encourages cultivation, nursery production, restoration planting and maintenance of genetically diverse planting material. Such an approach can increase recognition of the species while reducing pressure on wild populations. In contrast, promotion based primarily on harvesting naturally occurring trees or their reproductive material without population monitoring could undermine conservation objectives.
Local communities can contribute substantially to this approach through protection of reproductive trees, population monitoring, seed collection, nursery production and restoration (Table 1). Community participation should be supported by clear seed-collection protocols, documentation of provenance, quality control and long-term monitoring. Linking appropriate economic or livelihood opportunities with conservation may provide stronger incentives for maintaining H. kurzii outside strictly protected areas.
Table 1. Priority research agenda for Hydnocarpus kurzii conservation in Northeast India
	Research area
	Priority action

	Population assessment
	Map natural populations and quantify density, size structure and distribution of mature reproductive individuals.

	Regeneration
	Monitor seedlings, saplings, recruitment, growth and mortality over multiple years.

	Genetic diversity
	Assess genetic diversity, population structure and gene flow among geographically separated populations.

	Habitat
	Determine habitat requirements and effects of degradation, fragmentation and disturbance.

	Conservation units
	Identify representative populations for in-situ and genetic-resource conservation.

	Seed resources
	Establish documented and geographically representative seed sources based on genetic, geographic and environmental information.

	Ex-situ conservation
	Develop representative living collections and evaluate seed-storage behaviour and viability.

	Restoration
	Develop evidence-based seed-sourcing and provenance strategies for ecological restoration.

	Sustainable utilization
	Assess harvesting pressure and develop practices compatible with population maintenance.

	Cultivation
and promotion
	Promote nursery production, cultivation and appropriate agroforestry systems to reduce dependence on wild populations.

	Community participation
	Involve local communities in protection, monitoring, seed collection and restoration.

	Monitoring
	Establish long-term population, regeneration, habitat and seed-resource monitoring systems.



Proposed conservation framework
A practical conservation programme for H. kurzii in Northeast India can be organised into five interconnected stages.
Stage 1: Establish a regional population baseline.
Compile occurrence records and conduct systematic field surveys to identify populations, mature reproductive individuals, regeneration status, habitat condition and major anthropogenic pressures.
Stage 2: Evaluate representative populations.
Assess population structure, reproductive status, regeneration and, where feasible, genetic diversity and population structure across geographically separated populations.
Stage 3: Establish conservation units and seed sources.
Identify priority populations for in-situ conservation and genetic conservation, while developing documented seed sources that represent geographic, genetic and environmental variation.
Stage 4: Develop ex-situ, cultivation and restoration systems.
Establish representative living collections, develop nursery and cultivation protocols, and use appropriately documented planting material for restoration and future conservation programmes. Cultivation should progressively provide an alternative source of planting and utilisation material, so that increased promotion does not translate into greater pressure on natural populations.
Stage 5: Monitor, promote responsibly and reassess.

Monitor population size, regeneration, habitat condition, reproductive output and seed availability while evaluating the effects of utilisation, cultivation and restoration. Conservation priorities should be periodically revised as new demographic, genetic and environmental evidence becomes available.
The framework links population conservation with genetic-resource management, seed-source development, cultivation and responsible promotion. Genetic and environmental information can improve seed sourcing, while climate-informed approaches can help address future environmental change (Fremout et al., 2021; Prakash et al., 2024). Importantly, the framework does not assume that a single seed source or strictly local provenance strategy will always be optimal. Appropriate sourcing should depend on the ecological and genetic context and the objectives of restoration (Török et al., 2024; Vitt et al., 2022).
For H. kurzii, the immediate priority is therefore not to prescribe a single provenance for restoration or utilisation, but to establish the population, genetic and seed-resource information required to make scientifically defensible decisions. At the same time, conservation-oriented cultivation and nursery development can allow the species to be promoted without increasing dependence on natural populations.
However, the proposed framework is constrained by limited species-specific information on population size, genetic diversity, regeneration, and long-term demographic trends of Hydnocarpus kurzii in Northeast India. These priorities therefore require validation through systematic field surveys, molecular studies, long-term population monitoring, and provenance-based trials.
Conclusion
Hydnocarpus kurzii is a lesser-known native tree of Northeast India with medicinal, seed-oil and forest genetic-resource value. Its limited scientific documentation, habitat degradation and potential loss of mature reproductive individuals highlight the need for proactive conservation. Its current Data Deficient status further emphasises the need to establish reliable information on population distribution, regeneration, genetic diversity and long-term viability (World Flora Online Consortium, 2026).
Conservation should begin with systematic assessment of representative natural populations, mature reproductive trees and regeneration, followed by evaluation of genetic diversity and development of geographically representative conservation units and seed sources. In-situ conservation should remain the foundation, complemented by ex-situ conservation, cultivation, restoration and community participation. At the same time, responsible promotion through nursery production, agroforestry, seed-oil utilisation and ecological restoration could enhance the species' socioeconomic value without increasing pressure on wild populations.
The principal contribution of this Short Communication is to propose a proactive conservation framework linking population assessment, genetic-resource conservation, seed-source development, responsible species promotion and restoration. Establishing a regional baseline before substantial population decline is documented would provide a practical basis for conserving the species' genetic resources while supporting sustainable cultivation and future utilisation. A coordinated conservation and seed-source network would therefore help maintain H. kurzii as a component of native forest biodiversity and as a valuable medicinal and forest genetic resource.
Limitation 
The proposed conservation framework is constrained by limited species-specific information on population size, regeneration, genetic diversity, reproductive output and long-term demographic trends of Hydnocarpus kurzii across Northeast India. Consequently, the proposed priorities require validation through systematic field surveys, molecular studies, long-term population monitoring and provenance-based trials before broad application to conservation, seed sourcing, cultivation or restoration programmes.
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