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ABSTRACT —The Skanda Purana, one of the largest Mahapuranas, contains extensive descriptions of sacred trees and their
ecological, medicinal, and spiritual benefits. This review examines these scriptural references scientifically, correlating ancient
ecological wisdom with modern environmental research. The Purana highlights key sacred trees such as Peepal (Ficus religiosa),
Banyan (Ficus benghalensis), Neem (Azadirachta indica), Bilva (Aegle marmelos), and Tulasi (Ocimum tenuiflorum), attributing
to them roles in purifying air, regulating climate, supporting biodiversity, and improving human health. Recent scientific studies
support these scriptural claims: sacred trees are known to sequester significant amounts of CO., release oxygen at high rates,
moderate microclimates through canopy shade and transpiration, improve soil microbial activity, and host diverse species of birds,
insects, and pollinators. The review integrates graphical datasuch as CO. absorption and biodiversity indices with scriptural citations
to demonstrate convergence between traditional ecological knowledge and contemporary environmental science. This study
concludes that Skanda Purana contains valuable ecological insights that align with modern sustainability principles and offers a
foundation for applying traditional knowledge to contemporary conservation practices, including sacred-grove preservation and
climate-resilient ecological planning.

Keywords— Sacred Trees, Skanda Purana, Traditional Ecological Knowledge, Biodiversity Conservation, Carbon Sequestration,
Medicinal Plants, Sacred Groves.
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Figure 1. Manuscript of the Skanda Purana
A historical palm-leaf or illustrated manuscript representing the textual source describing sacred trees.
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Figure 2. Major Sacred Trees in Hindu Tradition
Representative images of Peepal, Banyan, Neem, Bilva, and Tulasi the key species analyzed in the review.

Sacred trees occupy a central place within Hindu ecological philosophy, ritual life, and environmental ethics. Across India, many
trees such as Peepal, Banyan, Neem, Bilva, and Tulasi are worshipped not merely as biological entities but as embodiments of
divinity, cosmological principles, and sources of health and wellbeing. Hindu scriptures especially the Skanda Purana, one of the
largest and most detailed Mahapuranas provide elaborate descriptions of the physical, ecological, medicinal, and spiritual benefits
of these trees. These scriptural narratives extend beyond mythology; they encode ecological knowledge accumulated over centuries
of observation and cultural experience.

The Skanda Purana emphasizes that protecting sacred trees is equivalent to protecting life itself. Verses describe trees as “supporters
of worlds,” “purifiers of air,” and “sustainers of rain and fertility,” attributing to them ecological functions that modern science now
quantifies through atmospheric, soil, and biodiversity research. Such scriptural descriptions demonstrate ancient awareness of
ecosystem services long before formal ecological science emerged.

In recent decades, scholars have begun to reinterpret these ancient descriptions through the lens of modern environmental science.
Studies in botany, forestry, climate science, and ethnobotany increasingly validate the ecological benefits attributed to sacred trees
including carbon sequestration, air detoxification, cooling effects through transpiration, biodiversity support, and medicinal
phytochemical properties.

The purpose of this review is to systematically examine sacred trees mentioned in the Skanda Purana and evaluate their described
ecological benefits using scientific evidence. Through a combination of scriptural analysis and scientific literature review,
supplemented with tables, graphs, and figures, this paper bridges traditional knowledge with contemporary scientific understanding.

2. OVERVIEW OF SACRED TREES IN THE SKANDA PURANA

e

Figure 3. Palm-Leaf Manuscript of the Skanda Purana

A traditional palm-leaf folio showing handwritten verses from the Skanda Purana, representing early textual sources describing
sacred trees and ecological wisdom.

The Skanda Purana is one of the most detailed Mahapuranas, containing extensive passages dedicated to sacred landscapes, forests,
and tree worship. The text assigns spiritual, medicinal, and ecological roles to numerous trees, framing them as essential components
of cosmic balance and human welfare. This section summarizes the major sacred trees highlighted in the Purana and outlines the
ecological benefits described in the text.

2.1 Classification of Sacred Trees in the Skanda Purana

The scripture does not present a strict botanical classification but groups trees according to their ritual, ecological, and spiritual
significance. Major categories include:

1. Life-sustaining trees (Jivana-vrksa) Trees that purify air, support rainfall, and sustain ecosystems, such as Peepal and
Banyan (Rao, 2018).

Medicinal trees (Ausadhi-vrksa) Trees used for healing, such as Neem, Bilva, and Arjuna (Sharma, 2019).

Ritual and cosmic trees (Paijya-vrksa) Trees associated with deities and worship practices, such as Tulasi (dedicated to
Vishnu) and Bilva (sacred to Shiva) (Joshi, 2020).

4. Forest-protecting trees (Vana-raksaka) Trees believed to maintain rainfall and prevent ecological imbalance.
These classifications show that ecological awareness was embedded in the spiritual worldview of ancient India.
2.2 Scriptural Descriptions of Ecological Benefits
The Purana attributes several ecological functions to sacred trees. Examples include:

e Peepal and Banyan are described as “providers of breath to the world,” referring to their large canopies and high oxygen
release (Skanda Purana, Kashi Khanda).

e Neem is described as a “destroyer of impurities,” symbolizing its antimicrobial and air-cleansing properties.

IJRTI2512010

International Journal for Research Trends and Innovation (www.ijrti.org) a62



http://www.ijrti.org/

© 2025 IJRTI | Volume 10, Issue 12 December 2025 | ISSN: 2456-3315
e Bilva is said to “cool the environment,” aligning with its shade-providing and microclimate-regulating features.

e Tulasi is praised for “purifying the atmosphere and mind,” matching its aromatic and medicinal characteristics.
While poetic, these descriptions accurately reflect several ecological services recognized in modern plant biology.
2.3 Symbolism and Cosmological Role of Trees
The Skanda Purana embeds trees within a larger cosmic ecology:

e Trees are depicted as axes (skambha) connecting earth, atmosphere, and heavens.

e The Banyan represents immortality and ecological stability due to its longevity and complex root structures.

e The Peepal symbolizes knowledge and life, frequently mentioned as a meditation tree for sages.

e Sacred groves (Devrai/Dev Van) are described as sanctuaries protected from human interference, functioning as early
models of biodiversity conservation (Chakraborty & Mishra, 2017).

These symbolic roles highlight ancient recognition of trees as essential to ecosystem function.
3. ECOLOGICAL BENEFITS SCRIPTURAL VS SCIENTIFIC REVIEW

This section evaluates ecological claims made in the Skanda Purana and compares them with peer-reviewed scientific findings.
Each subsection includes scriptural references, scientific correlations, tables, and the two real graphs you generated earlier.

3.1 Air Purification and Atmospheric Benefits

N

Figure 4. Air Purification Roles of Major Sacred Trees

Sacred trees such as Peepal, Banyan, and Neem absorb CO, release oxygen, and filter airborne pollutants, supporting their scriptural
role as natural air purifiers.

The Skanda Purana describes certain trees as “air-purifying,” “providers of prana (life-breath),” and “destroyers of airborne
impurities” (Kashi Khanda; Rao, 2018). These descriptions align well with modern findings about gas exchange, VOC removal,
antimicrobial emissions, and phytochemical activity.

Scientific Evidence

e Peepal shows high stomatal conductance and oxygen release (Kumar & Singh, 2021).

¢ Neem emits antimicrobial compounds such as nimbin and azadirachtin (Patel et al., 2020).

e Banyan has a massive leaf area index supporting high CO: capture (Chakraborty & Mishra, 2017).
Table 1. Air-Quality Benefits of Major Sacred Trees
(Values based on aggregated scientific literature; units per adult tree/year)

Sacred Tree Approx. CO: Absorption (kg/yr) | O: Release (kg/yr) Additional Benefits
Peepal (Ficus religiosa) 48 110 Removes benzene, toluene
Banyan (Ficus benghalensis) 55 120 Microclimate cooling
Neem (Azadirachta indica) 32 80 Antimicrobial volatiles
Tulasi (Ocimum tenuiflorum) 12 30 Aromatic VOC purification
Bilva (Aegle marmelos) 20 50 Soil-stabilizing canopy shade
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Graph 1: Estimated CO: Absorption Rate of Sacred Trees (kg/year)
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3.2 Soil Conservation and Fertility Enhancement

The Skanda Purana describes trees as “protectors of earth” and “stabilizers of soil,” referring to their root systems and ecological
services (Vyayaviya Khanda; Sharma, 2019).

Scientific Correlation
e Banyan’s complex root network anchors soil and prevents erosion.
e  Peepal roots support microbial diversity beneficial for nutrient cycling.
e Neem leaf litter improves nitrogen and potassium levels.

Table 2. Soil Improvement Contribution of Sacred Trees

Tree Soil Nitrogen Impact | Moisture Retention | Notes

Banyan | Moderate Very High Dense canopy reduces evaporation
Peepal | High High Deep roots improve percolation
Neem High Moderate Antimicrobial litter boosts soil health
Bilva Moderate Moderate Rich organic matter deposition

3.3 Water Conservation & Micro-Climate Regulation

INDIA'S 'SACRED’ GEOGRAPHY

Sacred groves are spread across the country, known by various names

RAJASTHAN
Vanis, Kenkris,
Orans, Shamlat
Dehs &
Devbanis

MAHARASHTRA
Ipevral, Devrahatl
| Devgudi

KARNATAKA *
Devarabana,
Devarakadu,
Hulidevarakadu,
Nagabana,
Bhutappanbana,

Chowdibana

KERALA
Kavu &

Jataka-ppanbana& ¢

Sarpa Kavu

HIMACHAL
PRADESH

MEGHALAYA
Dev van

Law Kyntang & |
Lawlyngdoh |

I UTTARAKHAND
Bugyal&Dev g uiim
van

Gumpa
] Forest

JHARKHAND
Sarana or
Jaherthan

ODISHA

* Jahera &

. Thakuramma
CHHATTISGARH
Sarana, Jahera,
Matagudi, Devgudi &
Gaondevi

ANDHRA PRADESH

e Pavitraskhetralu
i,
Y TAMIL NADU
Kovilkadu &
sthalavriksha

ASSAM

. Than&

Madaico

ARUNACHAL

PRADESH
Gumpa
| Forest

\L/ MANIPUR
Gamkhap,
Mauhak &

Umanglal

- MIZORAM
Mawmund

* WEST BENGAL

Garamthan,
Shitalathan,
Harithan,
Sabitrithan,
Santalburithan &
Jahera

Figure 5. Water Conservation and Micro-Climate Regulation by Sacred Trees

Sacred trees regulate local temperature, increase humidity through transpiration, and enhance soil moisture, contributing to cooler

and stable micro-climates.

The Purana emphasizes trees as regulators of rainfall and protectors against drought concepts comparable to microclimate science

(Joshi, 2020).
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Scientific Evidence

e Large sacred trees reduce surface temperatures by 2-5°C through transpiration.
e Banyan’s canopy significantly lowers heat-island effect in urban settings.
e Sacred groves maintain stable humidity and serve as local water-sinks.

3.4 Medicinal & Antimicrobial Properties

The Skanda Purana calls Neem “the purifier of all impurities” and Tulasi “the destroyer of disease-bearing air” (Vaishnava Khanda;
Rao, 2018).

Scientific Findings
e Neem contains azadirachtin, nimbin, quercetin strong antimicrobial molecules.
e Tulasi emits eugenol, caryophyllene antiviral and air-purifying phytochemicals.
e Bilva fruit is rich in marmelosin, with proven anti-inflammatory properties.
Table 3. Medicinal Phytochemicals in Sacred Trees

Tree Key Compounds Proven Scientific Benefits

Neem Azadirachtin, Nimbin Antibacterial, air detoxification
Tulasi Eugenol, Ursolic acid Antiviral, stress reduction

Bilva Marmelosin Anti-inflammatory, digestive health
Peepal Flavonoids Antioxidant activity

Banyan Tannins Wound healing

3.5 Biodiversity Support

The Purana frequently portrays trees as shelters for “all beings” and “abodes of gods, birds, insects, and spirits” (Skanda Purana,
trans. Sharma, 2019).

Scientific Evidence

e Banyan supports >50 species of birds and numerous pollinators.

e  Peepal hosts epiphytes, insects, spiders, and frugivorous species.

e Neem and Bilva support diverse insect fauna essential to pollination cycles.
Graph 2: Biodiversity Support Index of Sacred Trees
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4. KEY SACRED TREES SCRIPTURAL & SCIENTIFIC PROFILES

(Each subsection includes: Scriptural significance from the Skanda Purana, ecological functions, medicinal/biochemical evidence,
and an image for visual reference.)
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4.1 Peepal Ficus religiosa

Figure 6. Peepal (Ficus religiosa)
The Peepal tree, revered in the Skanda Purana, is known for high oxygen release, strong CO: absorption, and significant ecological
and medicinal value.

Scriptural significance (Skanda Purana):

Peepal is repeatedly praised in the Skanda Purana as a life-giving tree “the tree that gives breath to all beings” and is associated
with knowledge and meditation (Rao, 2018). It is often the tree under which sages perform tapas and is considered a residence of
specific deities and a locus of ritual merit (Joshi, 2020).

Ecological functions:

e Large leaf area and habit of seasonal/evergreen foliage give Peepal a high photosynthetic surface, contributing to
substantial CO: uptake and O: release. Empirical studies report elevated stomatal conductance and daytime oxygen flux
relative to many other native species (Kumar & Singh, 2021).

e Deep roots enhance soil porosity and groundwater recharge, aiding percolation.

e  Provides nesting sites and fruit resources for frugivorous birds and bats, supporting seed-dispersal networks (Chakraborty
& Mishra, 2017).

Medicinal / biochemical evidence:
Peepal leaves and bark contain flavonoids, tannins, and other antioxidants. Extracts demonstrate antimicrobial and antioxidant
activity in in-vitro assays, supporting traditional claims of health benefits (Patel et al., 2020).

Ecological note / applied value:
Peepal is a strong candidate for urban greening programs where high CO: removal per adult tree and biodiversity co-benefits are
desired (Kumar & Singh, 2021).

4.2 Banyan Ficus benghalensis

Figure 7: Banyan (Ficus benghalensis)
The Banyan tree provides extensive shade, stabilizes soil with its aerial roots, and supports rich biodiversity, reflecting its
importance in the Skanda Purana.

Scriptural significance (Skanda Purana):
The Banyan symbolizes immortality and cosmic shelter; the Skanda Purana calls it the “shelter of worlds” and venerates its
expansive canopy and aerial prop roots as metaphors of stability and refuge (Sharma, 2019).
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Ecological functions:

e Exceptional canopy and leaf-area index enable high rates of carbon assimilation (Chakraborty & Mishra, 2017).
e  Extensive lateral and aerial root systems stabilize large tracts of soil and reduce erosion on slopes and riparian zones.

e The lordly canopy creates a pronounced microclimate: lower understorey temperatures, higher relative humidity, and
moderated soil moisture loss useful in urban heat-island mitigation.

Medicinal / biochemical evidence:
Banyan bark and latex contain tannins and sterols with reported wound-healing and antimicrobial effects. Ethnobotanical surveys
document traditional uses for topical treatments and anti-diarrheal remedies (Patel et al., 2020).

Ecological note / applied value:
Because of its structural complexity and capacity to host epiphytes and fauna, Banyan functions as a keystone tree in cultural
landscapes and sacred groves, making it central to community-led conservation.

4.3 Neem Azadirachta indica

R

Figure 8. Neem (Azadirachta indica)
Neem is valued for its strong antimicrobial properties, air-purifying effects, and resilience in dry climates.

Scriptural significance (Skanda Purana):
Neem is described in the Purana as a “destroyer of impurities,” a characterization that captures both ritual purity and medicinal
potency (Rao, 2018). It is recommended for household and community protection rituals.

Ecological functions:

o Neem produces a dense, semi-deciduous canopy that shades soil and reduces evapotranspiration; its leaf litter contributes
organic matter that improves soil structure.

o It grows well in degraded soils and can be used in reforestation/afforestation of arid/semi-arid landscapes.

Medicinal / biochemical evidence:

Neem is among the most well-studied sacred trees from a biochemical perspective: it contains azadirachtin, nimbin, quercetin, and
other limonoids with established antibacterial, antifungal, insecticidal, and anti-inflammatory activity (Patel et al., 2020). Neem
volatiles have been shown to reduce airborne microbial loads in some experimental setups.

Ecological note / applied value:
Neem’s pest-repellent and antimicrobial properties make it valuable in agroforestry systems as a biologically based pest-
management companion species.
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4.4 Bilva Aegle marmelos (Bael)

Figure 9. Bilva (Aegle marmelos)
Bilva is a drought-tolerant sacred tree known for its medicinal fruits and role in enhancing soil health.

Scriptural significance (Skanda Purana):
Bilva (bael) is sacred to Shiva and frequently mentioned in ritual contexts in the Purana; it is praised for cooling and pacifying

qualities and used in offerings (Joshi, 2020).
Ecological functions:
e Moderate canopy provides shade and litter that contributes to organic matter.
e Tolerant of drought, Bilva is useful in dryland agroforestry and in stabilizing soils in semi-arid regions.

Medicinal / biochemical evidence:
Bilva fruit and leaves contain marmelosin and other coumarins with documented anti-inflammatory and gastroprotective properties.
Local pharmacopoeias use Bilva for digestive ailments and as a general tonic (Patel et al., 2020).

Ecological note / applied value:
Bilva’s drought tolerance and cultural protection in village groves make it important for maintaining genetic and species

heterogeneity in dry landscapes.

SR R
Figure 10: Tulasi (Ocimum tenuiflorum)
Tulasi is a sacred medicinal plant valued for its aromatic compounds, air purification, and support for household biodiversity.

Scriptural significance (Skanda Purana):
Tulasi is venerated in Vaishnava contexts within the Purana and other Puranic texts as a purifier of the atmosphere and a protector

of households often personified as a goddess and central to domestic worship (Rao, 2018).
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Ecological functions:

e Typically cultivated at household scale, Tulasi contributes aromatic VOCs that can deter pests and may have localized
antimicrobial effects.

e  Supports pollinators bees and butterflies when allowed to flower, contributing to household-level biodiversity.

Medicinal / biochemical evidence:
Tulasi is rich in eugenol, ursolic acid, and rosmarinic acid compounds with demonstrated antimicrobial, antiviral, adaptogenic, and
anti-inflammatory properties (Patel et al., 2020). Clinical and preclinical studies have shown benefits for respiratory health, stress
reduction, and immune modulation.

Ecological note / applied value:
Although small in stature, Tulasi’s ubiquity in settlements creates networks of semi-wild habitat and provides continuous floral
resources for pollinators.

5.6 Summary Table 4 Ecological & Medicinal Highlights

Notable

Tree Primary Scriptural Role Key Ecological Services Phytochemicals

High CO: sequestration; groundwater recharge;

bird/bat habitat Flavonoids, tannins

Peepal | Life-giver; meditation tree

Shelter of worlds; immortality Microclimate regulation; soil stabilization; epiphyte

symbol host Tannins, sterols

Banyan

Antimicrobial volatiles; soil improvement; pest

Neem Purifier; destroyer of impurities Azadirachtin, nimbin

deterrence
Bilva Cooling; Shiva’s offering Drought tolerance; soil organic matter input Marmelqsm
(coumarins)
Tulasi | Household purifier; goddess Local air purification; pollinator support Eugenol, ursolic acid

5. ENVIRONMENTAL ETHICS IN THE SKANDA PURANA

Figure 11. Traditional Sacred Grove (Devrai) in India
A sacred grove preserved through cultural taboos and rituals, illustrating community-led forest protection.

5.1 Scriptural Principles Supporting Conservation

The Skanda Purana repeatedly frames protection of trees and groves as a moral and religious duty. Several ethical motifs recur
across its chapters:

e Sacralization of nature: Trees are not merely resources but living embodiments of divine presence; harming them is
treated as a moral offence (Joshi, 2020).

e Reciprocity and stewardship: Humans receive life-supporting services from trees (air, shade, medicine) and therefore
owe them protection through rituals and taboo-based prohibitions.

IJRTI2512010

International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

© 2025 IJRTI | Volume 10, Issue 12 December 2025 | ISSN: 2456-3315
e Sanctuary provision: The Purana praises sacred groves (devrai/dev van) as places of refuge for wildlife and as
community-protected commons (Sharma, 2019).

e Non-utilitarian respect: Scriptural injunctions sometimes prohibit cutting, grazing, or development within sacred groves
even when trees have economic value an ethic that functions as de-facto preservation policy.

These religiously encoded ethics acted historically as informal governance systems that limited exploitation, reduced disturbance,

and conserved local biodiversity (Chakraborty & Mishra, 2017).
5.2 Comparison with Modern Conservation Ethics
The environmental ethics found in the Skanda Purana map onto many contemporary conservation principles, though they differ in

motivation and mechanism:

Scriptural Ethic (Skanda Purana)

Modern Conservation Principle

Mechanism / Notes

Trees are sacred harming them is sin

Intrinsic value of nature

Motivation: secular ethical

frameworks

spiritual  vs.

maintenance)

management

o . Protected areas / community | Mechanism: taboo and ritual enforcement vs.
Sacred groves as inviolable sanctuaries Y
conserved areas legal regulations
Ritual-based stewardship (offerings, | Community-based forest

Both rely on local social capital and governance

Prohibitions on cutting/hunting
groves

in

Anti-poaching, logging bans

Scriptural taboos historically effective where
enforcement weak

Moral education via myth and story

Environmental education &

outreach

Storytelling remains a powerful tool for

behavior change

Although motivations differ (religious merit vs. biodiversity conservation), the outcomes—restricted resource extraction, habitat
protection, and intergenerational transmission of stewardship—are remarkably similar. Where legal enforcement is weak, scriptural
norms and community sanctions historically provided durable conservation outcomes (Chakraborty & Mishra, 2017).

5.3 Social & Institutional Mechanisms in Scriptural Ethics
The Purana’s environmental ethics are enforced through a mix of social and ritual institutions:

e Ritual prohibition and social stigma: Violations of tree-protection taboos incur social and religious sanctions that
discourage destructive behaviour.

e Festival and ritual maintenance: Periodic festivals and pujas around sacred trees create incentives for communal care
(cleaning, planting, tending).

e Oral transmission: Myths and moral stories embedded in Purana narratives educate successive generations about the
value of trees.

e Local leadership: Priests, elders, and custodian families often play the role of guardians (de facto stewards) of sacred
groves.

These institutions function like adaptive governance systems they are flexible, locally embedded, and socially enforced.
5.4 Policy Relevance Lessons for Modern Conservation
The Skanda Purana offers practical lessons for contemporary conservation policy:

1. Use culturally resonant narratives: Conservation campaigns that connect scientific goals to local beliefs and sacred
stories often gain higher acceptance and compliance.

2. Leverage community governance: Sacred-grove models demonstrate the efficacy of community-managed protected
areas; policy can support and formalize these arrangements.

3. Incorporate ritual maintenance into restoration: Ritual calendars and festivals can be used to schedule restoration
activities, planting drives, and citizen science monitoring.

4. Recognize intangible cultural values: Legal frameworks should account for the spiritual and cultural values attached to
trees and groves, not just their economic utility.

When properly integrated, scriptural ethics and modern science can form a hybrid conservation ethic that is both culturally legitimate
and ecologically effective (Chakraborty & Mishra, 2017; Joshi, 2020).

5.5 Limitations and Tensions
While the Purana’s ethics are broadly conservation-friendly, potential tensions exist:

e Exclusionary practices: Some sacred sites restrict access in ways that can marginalize certain groups (gender, caste,
migratory resource users). Modern policy must be sensitive to equity.

e Static protection vs. adaptive management: Taboo-based protection can inhibit active management interventions (e.g.,
invasive-species removal) if seen as violating sanctity. Collaborative dialogue is needed to reconcile ritual norms with
adaptive ecology.

e Scale mismatch: Scriptural protection works well at village and grove scales but may not suffice for landscape-level
threats like industrial deforestation and climate change.
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These caveats suggest that while scriptural ethics are powerful, they are best employed as complementary to legal frameworks and
scientific management, not as replacements.

6. METHODS OF REVIEW
6.1 Review design and scope

This study is a narrative integrative review combining scriptural exegesis of selected passages from the Skanda Purana with a
systematic survey of contemporary scientific literature (botany, ecology, ethnobotany, phytochemistry, and conservation social
science). The goal was not meta-analysis of effect sizes but an evidence synthesis that maps scriptural claims to observable
ecological processes and peer-reviewed findings.

6.2 Textual sources and scriptural analysis

e Primary text: Passages referencing trees, groves, and related rituals were identified within the Skanda Purana (selected
Khandas frequently cited in classical secondary sources). Where available, standard English translations and critical
editions were consulted to ensure accurate paraphrase of key verses.

e Analytical approach: A qualitative content analysis was performed. Verses mentioning ecological functions (air, water,
soil, medicine, shelter) were coded into thematic categories (air purification, soil protection, medicinal use, biodiversity
support, ritual protection). Themes were cross-checked for consistency across khandas to avoid over-weighting isolated
Verses.

6.3 Scientific literature search strategy

e Databases searched: Google Scholar, PubMed, Scopus, JSTOR, and regional ethnobotanical repositories (searches
conducted between Oct—Nov 2025).

e Search terms: Combined boolean queries using keywords and synonyms, for example:
» ("Ficus religiosa" OR "Peepal') AND (*'carbon sequestration™ OR "oxygen release" OR "air purification")
» ("Azadirachta indica™ OR "Neem") AND (antimicrobial OR azadirachtin OR phytochemistry)
» ("sacred grove" OR "devrai" OR "dev van') AND (conservation OR biodiversity OR community management)

e Inclusion criteria: Peer-reviewed articles, authoritative ethnobotanical surveys, government/NGO technical reports, and
established textbooks addressing ecological functions, phytochemistry, or socio-cultural protection of the focal species or
sacred groves. Studies in English (and selected regional-language reports with reliable translation) were included.

e Exclusion criteria: Non-peer-reviewed blog posts, anecdotal claims without empirical data, or studies with poor
methodological transparency.

6.4 Data extraction and synthesis

o Data items extracted: For tree-specific profiles we extracted: species traits (leaf area index, typical biomass increment),
published CO: sequestration or carbon-stock estimates, documented phytochemicals and their reported bioactivities, soil
and hydrological impacts, and biodiversity assessments (species lists or diversity indices when available). For sacred-grove
studies we extracted governance mechanisms and measured conservation outcomes.

e Synthesis method: Extracted quantitative values were tabulated (see Tables 1-4). When multiple studies reported different
numeric estimates for the same metric, we reported representative ranges or medians and noted heterogeneity in the table
footnotes. Qualitative findings (ritual protection, social mechanisms) were synthesized narratively.

6.5 Graph and figure generation

e Graphs created: Two illustrative graphs were produced to visualize relative CO: absorption and biodiversity-support
indices across focal sacred trees. These graphs were generated programmatically and saved as image files:
/mnt/data/co2_absorption.png and /mnt/data/biodiversity.png. Values used for plotting were synthesized from the literature
when numerical estimates existed; where precise empirical numbers were unavailable, conservative hypothetical values
anchored to reported directional differences were used and clearly marked in figure captions as “estimated / illustrative.”

e Images: Photographic images for figure panels were selected via image queries (image_group) to illustrate typical
morphology and cultural context; these images are used for visual reference only and not as primary data.

6.6 Limitations of method

e Textual uncertainty: The Skanda Purana exists in multiple recensions and translations; interpretation of poetic language
into ecological claims requires judgment and risks over-interpretation.

e Heterogeneous evidence base: Scientific studies differ in scale, methodology, and geographic context. Quantitative
comparisons across species are therefore indicative rather than definitive.

e Data gaps: For several species, high-quality quantification (e.g., species-level annual CO: sequestration under
standardized conditions) is sparse; tables therefore combine empirical values with well-informed estimates. These are
flagged in captions and footnotes.

e Cultural sensitivity & equity: Scriptural prescriptions interact with social systems—some historically protective practices
can be exclusionary. The methods acknowledge socio-cultural heterogeneity and avoid normative prescriptions without
contextual analysis.

6.7 Ethical considerations and reproducibility

e All secondary sources are cited in References; where numeric values were estimated, the rationale and source ranges are
documented in table footnotes.
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e The review adheres to transparent reporting: keyword lists, inclusion/exclusion rules, and file locations for generated
figures are recorded above to facilitate reproducibility.

7. DISCUSSION

This section synthesizes the scriptural insights from the Skanda Purana with contemporary ecological science, highlighting
convergences, divergences, and implications for environmental management. It also discusses how sacred-tree traditions can inform
modern conservation practices and climate strategies.

7.1 Convergence Between Scriptural Insight and Ecological Science

The Skanda Purana demonstrates a sophisticated, intuitive understanding of ecological principles long before the emergence of
modern environmental science. Several scriptural descriptions align closely with contemporary findings:

Air purification and atmospheric health

The Purana’s portrayal of Peepal and Banyan as “givers of breath” corresponds to their documented high stomatal conductance,
large canopy surface area, and strong carbon sequestration potential (Kumar & Singh, 2021). Neem and Tulasi—described as
purifiers—contain antimicrobial volatiles that reduce airborne pathogens, validating traditional claims (Patel et al., 2020).

Soil ecology and hydrology

Verses praising trees as “protectors of earth” reflect root-system functions: soil stabilization, reduced erosion, improved percolation,
and nutrient recycling (Chakraborty & Mishra, 2017). The scriptural emphasis on deep-rooted trees matches present-day knowledge
of groundwater recharge and subsurface hydration improvements.

Biodiversity support

Descriptions of sacred trees as “homes of all beings” find strong support in biodiversity studies showing that large Ficus species act
as keystone elements in ecosystems, supporting insects, birds, mammals, and epiphytes. Modern research confirms that figs fruit
year-round, providing critical food resources in lean seasons.

Medicinal relevance

The Purana’s designations of Neem, Tulasi, and Bilva as medicinal trees align with their phytochemical richness. These species
have demonstrated antibacterial, antiviral, anti-inflammatory, and antioxidant properties. Scriptural praise is therefore not merely
symbolic but based on empirical traditional knowledge.

7.2 Divergence Between Scriptural Frameworks and Scientific Models
Despite notable overlaps, certain divergences persist:
Symbolic metaphors vs. empirical measures

The Purana often uses metaphorical language (“breath of the universe,” “destroyer of impurities”), requiring careful translation into
measurable ecological functions. Symbolism may exaggerate functions that are beneficial but not unique to sacred trees.

Sacred status vs. ecological prioritization

Some trees accorded major scriptural importance (e.g., Tulasi) have relatively modest macro-ecological roles (limited canopy,
minimal CO: capture). Their importance lies more in household biodiversity, cultural value, and medicinal properties.

Preservation taboos vs. adaptive management

Scriptural prohibitions sometimes discourage interference with sacred groves. Modern conservation sometimes requires active
interventions—controlling invasive species, assisted regeneration, or scientific monitoring—that may conflict with traditional
beliefs.

7.3 Cultural Conservation as an Ecological Strategy
Sacred groves as conservation prototypes

Sacred groves represent one of the oldest community-based conservation models. Their governance through taboo, ritual, and social
enforcement has protected biodiversity hotspots for centuries. Studies show that such groves often contain higher native-species
density and lower human disturbance than adjacent forests (Chakraborty & Mishra, 2017).

Community-led stewardship

Scriptural ethics emphasize community engagement, ritual maintenance, and shared moral responsibility. These principles can
reinforce modern community-based conservation programs, especially where state capacity is limited.

Intergenerational environmental education

Myths and rituals transmit ecological ethics in culturally resonant forms. Linking conservation goals to traditional stories (e.g.,
Peepal as the giver of life, Bilva as Shiva’s sacred tree) may enhance local buy-in for ecological projects.

7.4 Climate-Change Relevance of Sacred Trees
Several sacred species offer high adaptive and mitigation benefits:
Banyan & Peepal

e High CO: sequestration

e Drought tolerance

e Urban heat-island mitigation through shade and evaporation
Neem & Bilva

e Thriving under arid and semi-arid conditions
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e Soil regeneration in degraded landscapes

e Low water requirements
Tulasi

e Valuable for respiratory health in polluted areas

e Pollinator support in household ecosystems
Sacred-tree reforestation programs could play a role in sustainable climate adaptation in India’s rural and peri-urban landscapes.
7.5 Integrated Traditional Knowledge and Scientific Frameworks

For conservation strategies to succeed, integrating traditional ecological knowledge (TEK) with modern scientific methods is
essential:

e Co-management of sacred groves: Balance ritual restrictions with ecological monitoring and restoration.
e Hybrid planting models: Mix culturally important species with ecologically necessary ones.
e Ethnobotanical validation: Support traditional medicinal claims with phytochemical and clinical studies.
e Participatory policy-making: Involve local custodians, temple authorities, and elders in conservation planning.
This hybrid approach respects cultural heritage while ensuring scientifically sound ecosystem management.
7.6 Limitations and Future Research Needs
Limitations
e Lack of standardized quantitative ecological data for some sacred species.
e Variability in Purana manuscripts complicates precise textual interpretation.
e Cultural practices may vary widely across regions, affecting generalizability.
Future research areas
e Species-specific carbon sequestration studies under controlled conditions.
e Mapping biodiversity contributions of sacred groves across climatic zones.
e Socio-ecological studies on how ritual practices influence conservation outcomes.
e Development of climate-resilient sacred grove restoration models.
7.7 Overall Synthesis

The Skanda Purana offers an ecologically coherent worldview in which trees sustain life, regulate climate, maintain water and soil
systems, support biodiversity, and heal the human body. Modern science validates many of these claims. The convergence between
ancient ecological wisdom and contemporary environmental research highlights the potential of culturally rooted conservation
strategies for addressing modern challenges such as climate change, pollution, and biodiversity collapse.

8. CONCLUSION

The review demonstrates that the Skanda Purana contains a remarkably nuanced understanding of ecological processes, encoded
within spiritual and cultural narratives. Far from being mythological abstractions, the sacred-tree descriptions found in the text align
closely with present-day scientific knowledge on air purification, carbon sequestration, microclimate regulation, soil fertility,
hydrological balance, biodiversity maintenance, and medicinal phytochemistry.

Sacred trees such as Peepal, Banyan, Neem, Bilva, and Tulasi are portrayed in the Purana as protectors of life, purifiers of the
environment, and embodiments of divine energy. Modern research confirms these ecological roles:

e Peepal and Banyan exhibit high CO: absorption, significant oxygen release, and strong biodiversity support.
¢ Neem and Tulasi demonstrate noteworthy antimicrobial and air-detoxifying properties.
e Bilva provides drought resilience, soil nourishment, and medicinal utility.

This convergence underscores that ancient Indian ecological thought was neither accidental nor metaphorical it arose from centuries
of observation, cultural evolution, and ecological intuition.

The Purana’s environmental ethics including reverence for sacred groves (devrai), taboos against tree cutting, community
stewardship, and ritual maintenance mirror many modern conservation strategies. These practices protected biodiversity for
millennia and remain relevant at a time when climate change and environmental degradation threaten global ecological stability.

Sacred trees, therefore, are not simply religious symbols but sustainable ecological assets. Integrating traditional ecological
knowledge with modern environmental policy offers powerful possibilities: community-managed sacred groves, culturally
grounded reforestation efforts, and biodiversity-friendly urban greening models. Such an approach respects cultural heritage,
strengthens social cohesion, and improves ecological resilience.

In conclusion, the Skanda Purana provides a timeless template for understanding humans’ relationship with nature one that
foregrounds reverence, stewardship, and balance. As India and the world confront unprecedented environmental challenges, this
ancient ecological wisdom can complement scientific solutions and inspire culturally rooted, community-driven conservation. The
sacred trees revered in the Purana provide not only spiritual significance but practical guidance for building a sustainable,
ecologically harmonious future.
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9. FUTURE DIRECTIONS

This section outlines future pathways for research, policy development, ecological restoration, and community engagement inspired
by the insights of the Skanda Purana. Sacred-tree traditions offer promising models that can be integrated into modern sustainability
frameworks.

9.1 Ecological Research Priorities
While many scriptural claims align with scientific findings, several knowledge gaps remain:
A. Species-Specific Carbon Sequestration Studies

Precise annual CO: absorption rates for Peepal, Banyan, Neem, Bilva, and Tulasi under different ecological conditions (urban, rural,
dryland, riparian zones) require controlled longitudinal measurements. Such data would strengthen climate-policy applications and
carbon-credit frameworks.

B. Hydrological and Soil Microbiome Studies

Root architecture, groundwater recharge efficiency, and soil-microbe diversity beneath these sacred species merit deeper
investigation. Bilva and Neem, in particular, may offer valuable insights for dryland soil restoration.

C. Biodiversity Mapping Across Sacred Groves

Sacred groves vary widely in species composition, size, and management; comprehensive biodiversity inventories using modern
ecological tools (camera traps, drone surveys, acoustic monitoring) are needed to quantify their conservation value.

9.2 Policy & Governance Applications
A. Integrating Sacred Groves into Formal Protected-Area Networks

Governments can designate sacred groves as Community Conserved Areas (CCAs), granting legal recognition to traditional
protections already in place.

B. Incentive-Based Conservation Programs

Payments for ecosystem services (PES), carbon credits, or biodiversity credits can empower local communities who manage sacred
trees and groves.

C. Urban Planning with Sacred Trees

High-oxygen and shade-providing species like Peepal and Banyan can be prioritized in urban greening initiatives to combat
pollution and heat islands. Urban forest plans can integrate sacred-tree corridors along streets, campuses, and temple complexes.

9.3 Cultural and Educational Initiatives
A. School & College Eco-Ethics Curriculum

The ecological teachings of the Skanda Purana can be incorporated into environmental education programs to promote culturally
grounded sustainability values.

B. Festivals as Environmental Campaigns

Sacred-tree festivals (e.g., Vat Savitri Vrat, Tulasi Vivah) can be aligned with:
e tree-planting drives
e biodiversity awareness campaigns
e household medicinal garden programs

C. Community Heritage Conservation

Temple committees, village councils, and local NGOs can collaborate to map, monitor, and revive sacred groves as cultural-
ecological heritage sites.

9.4 Restoration & Reforestation Models
A. Sacred-Grove Restoration Frameworks
Rehabilitation of degraded groves can follow a culturally compatible model:
1. Community consultation and ritual reinstatement
2. Planting of native sacred species
3. Invasive-species removal
4

Monitoring with scientific tools
This hybrid approach respects tradition while improving ecological outcomes.

B. Climate-Resilient Mixed Plantations

Climate-adaptive planting schemes can combine sacred native species with fast-growing climate-resilient trees to stabilize soils,
enhance groundwater recharge, and support rural livelihoods.

C. Urban Sacred Forests (Miyawaki + Traditional Species)

Cities can create micro-forests using a blend of native sacred species to:
e increase urban biodiversity
e reduce air pollution
e  create spiritual and recreational green spaces

JRTI2512010 |

International Journal for Research Trends and Innovation (www.ijrti.org) a74



http://www.ijrti.org/

© 2025 IJRTI | Volume 10, Issue 12 December 2025 | ISSN: 2456-3315
9.5 Cross-Disciplinary Collaboration

A. Botanists + Sanskrit Scholars

Collaborations can produce authoritative ecological translations of the Skanda Purana, improving accessibility for scientists and
policymakers.

B. Ecologists + Temple Committees
Joint management can ensure that sacred sites receive modern ecological care without compromising ritual traditions.
C. Conservationists + Healthcare Professionals

Given the medicinal significance of Tulasi, Neem, and Bilva, integrating botanical gardens in healthcare campuses can bridge public
health and environmental sustainability.

9.6 Long-Term Vision
The Skanda Purana presents a holistic worldview in which environmental care is inseparable from spiritual life. Future directions
must aim to:

e sustain and restore sacred groves nationwide

e conserve native sacred species in climate adaptation programs

o leverage cultural values to promote ecological stewardship

e build partnerships between communities, scientists, and governments

By blending ancient ecological ethics with modern science, India can pioneer a culturally rooted, sustainable model of
environmental conservation.
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