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Abstract 
Araucaria heterophylla, commonly known as the Norfolk Island pine, is a distinctive and charismatic 

evergreen conifer with a rich history and a wide array of ecological, cultural, and horticultural 

significance. This review paper aims to provide a comprehensive overview of Araucaria heterophylla, 

covering its taxonomy, morphology, distribution, ecology, cultivation, and economic importance. 

Additionally, this paper explores the cultural and symbolic significance of Araucaria heterophylla, 

highlighting its role in various traditions and landscapes around the world. Through synthesizing 

existing literature and research findings, this review aims to offer insights into the diverse aspects of 

Araucaria heterophylla, shedding light on its importance and relevance in contemporary society. 
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Introduction 
Araucaria heterophylla, an impressive evergreen conifer indigenous to Norfolk Island, has 

captivated the interest of botanists, horticulturalists, and enthusiasts for its remarkable 

characteristics. Renowned for its dignified stature, graceful foliage, and remarkable 

resilience, this species has played a significant role in botanical lore and cultural narratives. 

Moreover, aside from its ornamental appeal, Araucaria heterophylla is increasingly 

recognized for its medicinal attributes, attracting growing attention and exploration in 

ethnobotanical studies [1]. 

 

 
 

Fig 1: Araucaria heterophylla tree 

 

Throughout history, indigenous communities residing in Norfolk Island and neighboring 

regions have relied on various components of Araucaria heterophylla for medicinal 

applications, recognizing its potential to address a range of health concerns.  
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The resin obtained from the tree's bark, revered for its 

antiseptic properties, has traditionally been used to treat 

wounds, cuts, and skin infections. Additionally, concoctions 

derived from the leaves and branches of Araucaria 

heterophylla have been employed in traditional medicine to 

alleviate respiratory issues like coughs, colds, and bronchitis 

due to their expectorant and bronchodilator qualities [2]. 

 
Table 1: Systematic position of the selected plant [2] 

 

Kingdom Plantae 

Division Pinophyte 

Class Pinopsida 

Order Pinales 

Family Araucariaceae 

Genus Araucaria 

species heterophylla 

 
Table 2: Description of Araucaria heterophylla tree [3] 

 

Height 60 to 80 feet 

Spread 12 to 20 feet 

Crown uniformity symmetrical 

Crown shape pyramidal, columnar 

Crown density open 

Growth rate fast 

Texture fine 

 

In contemporary times, scientific inquiries have 

corroborated the traditional uses of Araucaria heterophylla, 

shedding light on its chemical composition and therapeutic 

capabilities. Researchers have identified various bioactive 

compounds within Araucaria heterophylla, including 

flavonoids, terpenes, and phenolic acids, which exhibit 

antioxidant, anti- inflammatory, and antimicrobial 

properties. These compounds show promise in the 

development of new pharmaceuticals and nutraceuticals 

targeting a spectrum of health conditions, from chronic 

inflammation to infectious diseases and oxidative stress-

related ailments [2]. 

Moreover, Araucaria heterophylla has garnered attention 

for its contribution to traditional healing practices and 

holistic wellness therapies, particularly in regions where it is 

native or cultivated. Herbalists, naturopaths, and advocates 

of alternative medicine have incorporated extracts and 

formulations derived from Araucaria heterophylla into their 

therapeutic routines, leveraging the plant's natural healing 

properties to promote overall well-being and vitality. The 

burgeoning interest in natural remedies and botanical 

supplements underscores the renewed significance of 

Araucaria heterophylla as a valuable resource for enhancing 

human health and holistic wellness [4]. 

As scientific understanding of its medicinal attributes 

deepens and evolves, there arises a pressing need to 

conserve and sustainably manage populations of this 

remarkable species. Conservation efforts aimed at 

preserving Araucaria heterophylla habitats, coupled with 

the adoption of ethical harvesting practices and support for 

community-driven initiatives, are essential for safeguarding 

both the biodiversity and cultural heritage associated with 

this iconic tree. By bridging traditional knowledge with 

contemporary scientific research, we can unlock the full 

therapeutic potential of Araucaria heterophylla, ushering in 

new frontiers in healthcare and healing [5]. 

 

Taxonomy and Morphology 

Araucaria heterophylla, introduced to the scientific 

community by botanist Jacques Labillardière in the late 18th 

century, presents a fascinating study in botanical taxonomy 

and morphology. This species, commonly referred to as the 

Norfolk Island pine, displays a distinctive foliage 

arrangement and cone-bearing reproductive structures that 

set it apart within the Araucariaceae family [6]. 

 

 
 

Fig 2: Needle-like strands of leaf of Araucaria heterophylla 

 

The epithet "heterophylla" denotes the variability in leaf 

morphology throughout Araucaria heterophylla’s life cycle. 

In its juvenile phase, this tree exhibits needle-like leaves, a 

characteristic adaptation believed to aid in reducing water 

loss and maximizing photosynthetic efficiency during early 

growth stages. As the tree matures, its foliage undergoes a 

transformation, transitioning to flattened, scale-like leaves 

arranged in whorls around the branches. This shift in leaf 

morphology is indicative of Araucaria heterophylla’s 

developmental trajectory and highlights the species' 

phenotypic plasticity [7]. 

The crown of Araucaria heterophylla presents a striking 

architectural form, characterized by its symmetrical 

arrangement of branches and tiered growth pattern. This 

distinctive crown morphology, often likened to an umbrella 

or pagoda, contributes to the tree's aesthetic appeal and 

distinguishes it from other conifers. Additionally, the 

compact nature of Araucaria heterophylla’s crown serves as 

a functional adaptation, facilitating efficient light capture 

and maximizing space utilization in its native habitat [8]. 

Morphological studies of Araucaria heterophylla have 

provided valuable insights into the species' evolutionary 

history and ecological adaptations. Comparative analyses of 

leaf anatomy and reproductive structures have elucidated the 

phylogenetic relationships between Araucaria heterophylla 

and other members of the Araucariaceae family, shedding 

light on the evolutionary pathways that have shaped this 

iconic tree. 

In summary, Araucaria heterophylla’s taxonomy and 

morphology offer a captivating lens through which to 

explore the complexities of plant evolution and adaptation. 

From its juvenile needle-like leaves to its mature scale-like 

foliage and distinctive crown architecture, each aspect of 

Araucaria heterophylla’s morphology reflects its unique 

evolutionary trajectory and ecological niche [8]. 
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Table 4: Vegetative characters of Araucaria heterophylla 
 

Needle-like 

Leaves: 

Araucaria heterophylla exhibits needle-like leaves in its juvenile stage, which transition to flattened, scale-like leaves in 

maturity [9]. 

Branching Pattern The tree displays a symmetrical branching pattern, with whorls of branches forming a tiered crown [10]. 

Bark Araucaria heterophylla is characterized by rough, fissured bark, typically ranging in color from gray to brown [11]. 

Root System The species develops a deep and extensive root system, facilitating anchorage and nutrient uptake [12]. 

Stem Araucaria heterophylla features a straight, upright stem branching into lateral branches at regular intervals 13]. 

Shoots and Buds New growth emerges from buds located at branch tips, producing elongated shoots [14]. 

Cones 
Female cones are large, woody structures borne at branch tips, containing seeds, while male cones are smaller and 

produce pollen [15]. 

Adaptations 
Needle-like leaves in juveniles reduce water loss, while flattened leaves in maturity maximize photosynthesis and light 

capture [16]. 

 
Distribution and Ecology 
The distribution and ecology of Araucaria heterophylla, 

commonly known as the Norfolk Island pine, encompass a 

diverse range of habitats and ecosystems. Indigenous to 

Norfolk Island, situated in the South Pacific Ocean between 

New Zealand and New Caledonia, Araucaria heterophylla 

thrives in subtropical climates characterized by mild 

temperatures and ample rainfall [17]. 

In its natural habitat, Araucaria heterophylla occupies 

coastal areas, inland forests, and volcanic slopes, 

demonstrating remarkable adaptability to diverse 

environmental conditions. The species is often found in 

association with a variety of native flora, including ferns, 

palms, and other conifers, forming intricate ecosystems that 

support a rich array of biodiversity. 

Despite its limited geographic range, Araucaria 

heterophylla has been introduced to various regions 

worldwide as an ornamental tree, where it has demonstrated 

the ability to adapt to a range of climatic and soil conditions. 

In regions with temperate climates, Araucaria heterophylla 

is cultivated in gardens, parks, and urban landscapes, prized 

for its aesthetic appeal and resilience to environmental 

stressors [18]. 

The ecological role of Araucaria heterophylla extends 

beyond its ornamental value, as the species provides 

essential habitat and food sources for a variety of wildlife, 

including birds, insects, and small mammals. Its dense 

foliage and sturdy branches offer nesting sites and shelter 

for avian species, while its seeds serve as a vital food source 

for indigenous fauna. 

Furthermore, Araucaria heterophylla plays a crucial role in 

ecosystem dynamics and nutrient cycling, contributing to 

soil stability and fertility through its root system and leaf 

litter. Its deep- reaching roots help prevent erosion and soil 

compaction, while the decomposition of fallen leaves 

enriches the soil with organic matter, supporting the growth 

of understory vegetation and promoting ecosystem 

resilience [19]. 

In conclusion, the distribution and ecology of Araucaria 

heterophylla underscore the species' ecological versatility 

and importance in natural and cultivated landscapes. From 

its native habitats on Norfolk Island to its global presence in 

gardens and urban environments, Araucaria heterophylla 

continues to enrich ecosystems and inspire admiration for its 

beauty and ecological significance [20]. 

 

Phytochemistry of Araucaria heterophylla 
Araucaria heterophylla, commonly known as the Norfolk 

Island pine, is renowned not only for its majestic stature and 

ornamental value but also for the diverse array of bioactive 

compounds present within its tissues. The phytochemistry of 

Araucaria heterophylla encompasses a rich repertoire of 

secondary metabolites, including terpenes, flavonoids, 

phenolic compounds, alkaloids, resin acids, lignans, fatty 

acids, and volatile compounds. These bioactive constituents 

contribute to the plant's resilience, ecological interactions, 

and potential medicinal properties, making Araucaria 

heterophylla a subject of interest for botanical research and 

pharmacological exploration. 

Terpenes are ubiquitous in Araucaria heterophylla, where 

they contribute to the plant's distinctive aroma and may 

confer pharmacological benefits. These volatile compounds 

include mono- and sesquiterpenes, known for their 

antioxidant, antimicrobial, and anti-inflammatory activities 
[21]. 

Similarly, flavonoids, another class of secondary 

metabolites found in Araucaria heterophylla, exhibit potent 

antioxidant and anti-inflammatory properties, which may 

contribute to the plant's defense mechanisms and potential 

health benefits [22]. 

Phenolic compounds, such as phenolic acids and tannins, 

are abundant in Araucaria heterophylla and possess 

antioxidant and antimicrobial properties. These compounds 

play a crucial role in protecting the plant against pathogens 

and environmental stressors, highlighting their importance 

in plant defense and adaptation [23]. 

Moreover, alkaloids have been identified in Araucaria 

heterophylla, although their presence and significance may 

vary among different populations of the plant. Alkaloids are 

known for their pharmacological effects and may contribute 

to the plant's medicinal properties [24]. 

Resin acids are another group of bioactive compounds 

found in Araucaria heterophylla, particularly in the resin 

obtained from the bark. These resin acids exhibit antiseptic 

and wound- healing properties, making them valuable in 

traditional medicine and potentially applicable in modern 

pharmaceuticals [25]. 

Lignans, polyphenolic compounds found in Araucaria 

heterophylla, demonstrate antioxidant and estrogenic 

activities, contributing to the plant's overall health benefits 

and therapeutic potential [26]. 

Araucaria heterophylla seeds contain fatty acids, including 

omega-3 and omega-6 fatty acids, which are essential for 

human health. These fatty acids play a crucial role in 

cardiovascular health, brain function, and inflammation 

regulation [27]. 

Additionally, volatile organic compounds emitted by 

Araucaria heterophylla foliage contribute to the plant's 

aroma and may have ecological roles in attracting 

pollinators or deterring herbivores [28]. 

The phytochemistry of Araucaria heterophylla reflects its 

adaptation to environmental challenges and its potential 
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utility in traditional medicine and modern pharmacology. 

Further research is needed to elucidate the full spectrum of 

bioactive compounds present in the plant and their potential 

applications for human health and well-being. By exploring 

the phytochemical diversity of Araucaria heterophylla, we 

can gain insights into its ecological interactions, 

pharmacological properties, and therapeutic potential, 

paving the way for innovative uses of this iconic plant 

species [27]. 

 

Cultivation and horticultural significance 
Araucaria heterophylla, commonly known as the Norfolk 

Island pine, holds significant horticultural value and has 

become a popular choice for landscaping and ornamental 

purposes worldwide. Its striking appearance, resilience, and 

adaptability to various climatic conditions make it a 

desirable addition to gardens, parks, and urban landscapes. 

In horticultural practice, Araucaria heterophylla is 

cultivated as both a standalone specimen and as part of 

mixed plantings, adding vertical interest and architectural 

flair to landscape designs. Its symmetrical growth habit and 

distinctive crown shape make it an ideal choice for focal 

points in garden beds or as a centerpiece in container 

plantings. Additionally, Araucaria heterophylla’s tolerance 

to coastal winds and salt spray makes it particularly suitable 

for seaside gardens and coastal landscapes, where it can 

withstand harsh environmental conditions [29]. 

One of the key attributes contributing to Araucaria 

heterophylla’s popularity in horticulture is its versatility in 

cultivation. While native to subtropical regions, this species 

has demonstrated adaptability to a wide range of climatic 

conditions, from temperate to tropical zones. As such, it can 

be successfully grown in diverse environments, including 

Mediterranean climates, temperate coastal regions, and even 

tropical highlands. Its ability to thrive in different soil types, 

ranging from sandy to loamy, further enhances its suitability 

for cultivation in various landscapes [30]. 

Araucaria heterophylla is also valued for its use as a 

container plant and bonsai specimen, offering an 

opportunity for enthusiasts to appreciate its beauty on a 

smaller scale. Its compact growth habit and slow growth 

rate make it well-suited for container cultivation, allowing 

individuals with limited space to enjoy the aesthetic appeal 

of this iconic tree. Moreover, interactions, pharmacological 

properties, and therapeutic potential, paving the way for 

innovative uses of this iconic plant species [27]. 

 

Cultivation and horticultural significance: 

Araucaria heterophylla, commonly known as the Norfolk 

Island pine, holds significant horticultural value and has 

become a popular choice for landscaping and ornamental 

purposes worldwide. Its striking appearance, resilience, and 

adaptability to various climatic conditions make it a 

desirable addition to gardens, parks, and urban landscapes. 

In horticultural practice, Araucaria heterophylla is 

cultivated as both a standalone specimen and as part of 

mixed plantings, adding vertical interest and architectural 

flair to landscape designs. Its symmetrical growth habit and 

distinctive crown shape make it an ideal choice for focal 

points in garden beds or as a centerpiece in container 

plantings. Additionally, Araucaria heterophylla’s tolerance 

to coastal winds and salt spray makes it particularly suitable 

for seaside gardens and coastal landscapes, where it can 

withstand harsh environmental conditions [29]. 

One of the key attributes contributing to Araucaria 

heterophylla’s popularity in horticulture is its versatility in 

cultivation. While native to subtropical regions, this species 

has demonstrated adaptability to a wide range of climatic 

conditions, from temperate to tropical zones. As such, it can 

be successfully grown in diverse environments, including 

Mediterranean climates, temperate coastal regions, and even 

tropical highlands. Its ability to thrive in different soil types, 

ranging from sandy to loamy, further enhances its suitability 

for cultivation in various landscapes [30]. 

Araucaria heterophylla is also valued for its use as a 

container plant and bonsai specimen, offering an 

opportunity for enthusiasts to appreciate its beauty on a 

smaller scale. Its compact growth habit and slow growth 

rate make it well-suited for container cultivation, allowing 

individuals with limited space to enjoy the aesthetic appeal 

of this iconic tree. Moreover, Araucaria heterophylla’s 

resilience to root restriction and periodic pruning make it an 

ideal candidate for bonsai cultivation, where it can be 

trained into intricate shapes and forms, showcasing its 

ornamental potential [31]. 

Beyond its ornamental value, Araucaria heterophylla plays 

a practical role in environmental landscaping and urban 

greening initiatives. Its ability to sequester carbon, provide 

shade, and enhance biodiversity makes it a valuable asset in 

mitigating the adverse effects of urbanization and climate 

change [32]. 

By incorporating Araucaria heterophylla into urban 

landscapes, cities can create green spaces that not only 

beautify the environment but also contribute to ecosystem 

services and ecological resilience [33]. 

In conclusion, Araucaria heterophylla’s cultivation and 

horticultural significance extend far beyond its aesthetic 

appeal. Its versatility, adaptability, and functional attributes 

make it a valuable asset in landscape design, urban 

greening, and environmental conservation efforts. As we 

continue to explore innovative approaches to sustainable 

landscaping and green infrastructure development, 

Araucaria heterophylla stands out as a resilient and reliable 

ally in creating healthy, vibrant, and biodiverse urban 

environments [34]. 

 

Cultural and symbolic significance 
Araucaria heterophylla holds profound cultural and 

symbolic significance across various societies, serving as 

more than just a botanical specimen. Revered for its 

majestic presence and enduring resilience, this iconic tree 

has become intertwined with local traditions, folklore, and 

spiritual beliefs, enriching landscapes and communities 

around the world [35]. 

In Norfolk Island, the native habitat of Araucaria 

heterophylla, the tree holds a revered status, deeply 

ingrained in the island's cultural heritage. Known as the 

Norfolk Island pine, Araucaria heterophylla features 

prominently in local folklore and customs, symbolizing 

strength, resilience, and continuity. Indigenous inhabitants 

of Norfolk Island have long regarded the tree as a sacred 

symbol of life and vitality, attributing spiritual significance 

to its towering presence in the island's landscape [36]. 

Beyond its native range, Araucaria heterophylla has 

transcended geographical boundaries to become a cherished 

emblem in diverse cultural contexts. In some Pacific Island 

cultures, the tree is revered as a symbol of prosperity and 

abundance, often planted as a marker of sacred sites or 
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communal gathering spaces. Additionally, Araucaria 

heterophylla holds symbolic importance in botanical 

gardens, arboreta, and public parks worldwide, where its 

striking silhouette and evergreen foliage evoke a sense of 

tranquility and connection with nature [37]. 

Araucaria heterophylla’s cultural significance extends 

beyond its aesthetic appeal to encompass practical and 

ceremonial uses in various traditions. In some cultures, the 

tree's resin and wood have been employed in ritual practices 

and ceremonial offerings, signifying purification, protection, 

and spiritual renewal. Moreover, Araucaria heterophylla’s 

association with festive occasions, such as Christmas and 

New Year celebrations, has cemented its status as an iconic 

symbol of holiday cheer and goodwill [38]. 

In contemporary society, Araucaria heterophylla continues 

to inspire artists, poets, and storytellers, who draw upon its 

timeless beauty and symbolism to create works of art and 

literature. Through paintings, sculptures, and literary 

compositions, Araucaria heterophylla finds expression as a 

metaphor for resilience, hope, and the enduring bond 

between humanity and the natural world. 

In conclusion, Araucaria heterophylla’s cultural and 

symbolic significance transcends its botanical identity, 

resonating deeply with people across generations and 

continents. Whether as a sacred icon in indigenous 

traditions, a symbol of communal harmony in public spaces, 

or a source of creative inspiration in the arts, Araucaria 

heterophylla continues to leave an indelible mark on human 

culture and imagination [39]. 

 

Conclusion 
Araucaria heterophylla, known colloquially as the Norfolk 

Island pine, embodies a botanical marvel rich in ecological, 

horticultural, cultural, and medicinal significance. This 

review has traversed the diverse facets of Araucaria 

heterophylla, encompassing its taxonomy, morphology, 

distribution, ecology, cultivation, economic importance, and 

cultural symbolism. Through the synthesis of existing 

literature and research findings, this comprehensive 

exploration illuminates the multifaceted nature of Araucaria 

heterophylla, underscoring its enduring relevance and value 

in contemporary society. 

Araucaria heterophylla’s taxonomy and morphology offer 

insights into its evolutionary history and ecological 

adaptations. From the distinctive foliage arrangement to the 

architectural crown morphology, each aspect of Araucaria 

heterophylla’s physical characteristics reflects its unique 

evolutionary trajectory and functional adaptations. Studies 

in botanical taxonomy have contributed to our 

understanding of Araucaria heterophylla’s phylogenetic 

relationships within the Araucariaceae family, providing a 

foundation for further research into its genetic diversity and 

evolutionary dynamics. 

The distribution and ecology of Araucaria heterophylla 

reveal its ecological preferences and ecological significance. 

Endemic to Norfolk Island, Araucaria heterophylla thrives 

in subtropical climates characterized by mild temperatures 

and abundant rainfall. Its presence in coastal areas and 

inland forests underscores its ecological role in these 

ecosystems, contributing to biodiversity and ecosystem 

stability. Understanding the ecological requirements of 

Araucaria heterophylla is essential for its conservation and 

sustainable management in both natural and cultivated 

settings. 

Cultivation of Araucaria heterophylla has broadened its 

horticultural significance and economic importance. Valued 

for its ornamental appeal and resilience, Araucaria 

heterophylla is cultivated in gardens, parks, and urban 

landscapes worldwide. Its adaptability to diverse climatic 

conditions and soil types makes it a popular choice for 

landscaping purposes. Furthermore, Araucaria 

heterophylla’s timber is prized for its straight grain and 

durability, serving as a valuable resource in construction, 

furniture making, and carpentry industries. 

The cultural and symbolic significance of Araucaria 

heterophylla transcends geographical boundaries, enriching 

traditions and landscapes around the world. Revered as an 

emblematic species in Norfolk Island, Araucaria 

heterophylla features prominently in local folklore, art, and 

traditions. Additionally, its association with Christmas 

festivities in various cultures underscores its cultural 

resonance and symbolic significance as a harbinger of joy 

and renewal. 

In conclusion, Araucaria heterophylla stands as a testament 

to the intricate interplay between nature and human culture. 

From its taxonomic classification to its ecological role, from 

its horticultural value to its cultural symbolism, Araucaria 

heterophylla embodies the diverse dimensions of botanical 

diversity and human interaction with the natural world. By 

recognizing and appreciating the myriad attributes of 

Araucaria heterophylla, we deepen our understanding of its 

significance and foster a deeper connection with the 

ecosystems we inhabit. 

 

Future directions 
In looking ahead, it's imperative to consider the trajectory of 

research and conservation efforts surrounding Araucaria 

heterophylla. As we navigate the complexities of preserving 

biodiversity and harnessing the therapeutic potential of this 

species, several avenues of inquiry and action emerge [40]. 

One pivotal aspect is the continued exploration of Araucaria 

heterophylla’s genetic diversity and physiological 

adaptations. By delving into the genetic makeup of different 

populations and understanding how they respond to 

environmental stressors, researchers can uncover valuable 

insights into the species' resilience and potential for 

adaptation in a changing climate. This knowledge can 

inform conservation strategies aimed at preserving 

Araucaria heterophylla’s genetic resources and enhancing 

its long-term viability in its native habitat [41]. 

Additionally, there is a pressing need for research focused 

on sustainable management practices for Araucaria 

heterophylla populations. This entails developing guidelines 

for responsible harvesting, cultivation, and propagation to 

ensure the continued availability of this species for future 

generations. By integrating principles of sustainable forestry 

and agroforestry, stakeholders can mitigate the negative 

impacts of overexploitation while fostering the regeneration 

and resilience of Araucaria heterophylla ecosystems [42]. 

Furthermore, the exploration of innovative cultivation 

techniques and value-added products holds promise for 

enhancing the economic viability of Araucaria heterophylla 

while promoting environmental stewardship. From 

agroforestry systems that integrate Araucaria heterophylla 

with other crops to the development of novel bioproducts 

derived from its wood, resin, or other plant parts, there are 

numerous opportunities to diversify income streams and 

create sustainable livelihoods for local communities [43]. 
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In parallel, efforts to raise awareness and foster appreciation 

for Araucaria heterophylla’s cultural and ecological 

significance are essential for garnering support for 

conservation initiatives. Education campaigns, community 

engagement programs, and ecotourism initiatives can 

cultivate a sense of stewardship and pride among local 

residents while attracting visitors eager to experience the 

unique beauty and biodiversity of Araucaria heterophylla 

ecosystems [44]. 

Moreover, collaboration between stakeholders across 

sectors— including government agencies, non-profit 

organizations, academia, and indigenous communities— is 

paramount for implementing holistic conservation strategies 

that address the multifaceted challenges facing Araucaria 

heterophylla. By fostering partnerships and sharing 

knowledge, resources, and best practices, stakeholders can 

leverage collective expertise and mobilize resources more 

effectively to safeguard this iconic species and its habitat 
[45]. 

In conclusion, the future of Araucaria heterophylla hinges 

on our collective commitment to research, conservation, and 

sustainable management. By embracing interdisciplinary 

approaches, fostering collaboration, and prioritizing the 

well-being of both human communities and the natural 

environment, we can ensure that Araucaria heterophylla 

continues to thrive for generations to come [46]. 
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