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Abstract-The Indian Knowledge System (IKS) in botany
and plant science represents a sophisticated, empirical, and
deeply holistic tradition developed over millennia. Historically
categorized under Vrikshayurveda (the science of plant life)
and Vanaspati Shastra (botanical science), this framework
transitions from early Vedic ecological observations to highly
systematized classical treatises. This paper examines the
structural evolution of ancient Indian botany, focusing on its
multi-tiered taxonomic systems (Vanaspati Vargikarana) and
precise morphological and anatomical terminologies.
Crucially, it highlights how ancient scholars anticipated
several principles of modern plant physiology-including
internal fluid circulation (Sirajala), germination parameters
(Bijarkura), and plant sensitivity and consciousness
(Chetanata), later institutionalized through the practice of
Dohada (botanical stimulation). The study further details
traditional phytopathology, examining how Surapala’s
Vrikshayurveda diagnosed internal humoral imbalances
(Vata-Pitta-Kapha) and prescribed sustainable, biodegradable
remedies like Kunapa Jala. Finally, the paper explores applied
ecological practices, such as groundwater exploration via bio-
indicators (Dakargala) and Kautilya’s forest management
frameworks. By comparing these insights with Western
historical botany, this paper demonstrates the contemporary
relevance of IKS botany in driving modern bioprospecting,
organic farming, and climate-resilient agriculture.

Keywords-Vrikshayurveda (Ancient Indian plant science),
Vanaspati Shastra (Botanical taxonomy and classification),
Chetanata (Plant sentience and neurobiology), Kunapa Jala
(Traditional liquid bio-fertilizer), Dakargala (Eco-botanical
groundwater exploration), Dravyaguna Vijnana
(Pharmacological botany), Sustainable Agriculture

I. INTRODUCTION

The Indian Knowledge System (IKS) represents a
structured, empirical, and deeply philosophical framework
of science accumulated over millennia. Within IKS, the
study of plant life—historically designated as
Vrikshayurveda (the science of plant life) and Vanaspati
Shastra (botanical science)—developed not merely as an
auxiliary branch of medicine, but as an independent, highly
organized scientific discipline.
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Rooted in ancient Vedic literature, classical Sanskrit
texts, and regional vemacular traditions, Indian plant
science encompasses advanced systems of taxonomy,
morphology, physiology, ecology, and agricultural
biotechnology. Unlike the fragmented or purely utilitarian
views of nature that often characterized early Western
frameworks, the traditional Indian approach to botany is
fundamentally holistic. It recognizes a profound existential
continuity between human beings, animals, and the
vegetable kingdom. This epistemological paradigm is
anchored in the Vedic understanding of Rfa (cosmic order),
wherein all living entities are governed by identical natural
laws [1]. The evolutionary trajectory of Indian botany
spans several distinct chronological epochs:

a. The Vedic Period (c. 1500 BCE — 500 BCE): The
foundational era where primary classification,
ritualistic utility, and ecological observations were
recorded in the Rigveda, Atharvaveda, and associated
Brahmanas.

b. The Classical Samhita Period (c. 500 BCE — 500 CE):
The era of rigoross gystematization led by medical
authorities such as Charaka, Sushruta, and Vagbhata.
During this time, comprehensive pharmacological
botany (Dravyaguna Vijnana) was established.

c. The Specialized Technical Period (c. 500 CE — 1500
CE): The compilation of dedicated botanical treatises,
most notably the Vrikshayurveda of Surapala, the
Upavana Vinoda of Sarngadhara, and various
Nighantus (lexicons). These texts isolated plant
science from human medicine, focusing strictly on
arboriculture, plant pathology, and soil chemistry.

By interrogating these historical layers, this paper

demonstrates that ancient Indian scholars anticipated
several foundational principles of modern botany, including
plant sensitivity, sexuality, internal fluid circulation, and
systematic binomial nomenclature.
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II. HisTorRICAL FRAMEWORK AND CANONICAL These texts transition progressively from spiritual and
LITERATURE utilitarian invocations to strictly empirical and experimental
The structural evolution of botanical science in ancient methodologies.

India is mapped across an extensive corpus of Sanskrit
literature.

Vedic Foundations
(Rigveda, Atharvaveda, Taittiriya Sam.)

v

Philosophical Frameworks
(Nyaya, Vaisheshika, Yoga)

v

Ayurvedic Lexicons & Texts
(Charaka & Sushruta Samhitas, etc.)

v

Dedicated Botanical Treatises
(Surapala's Vrikshayurveda, etc.)

A. Vedic Foundations The Sankhya and Yoga systems introduced a vitalist

The Rigveda, the oldest extant text of Indo-European perspective, asserting that plants possess an internal
literature, contains numerous hymns dedicated to Oshadhis consciousness, experience sensations of pain and pleasure,
(medicinal herbs) and Vanaspatis (forest trees). It and respond directly to external environmental stimuli.
categorizes plants based on their growth habits, external
forms, and therapeutic propertiecs. The Atharvaveda
expands significantly upon this empirical base, offering
detailed descriptions of deeply rooted herbs, spreading
creepers, and parasitic plants, alongside specific methods
for treating plant and human diseases. In these texts, the
plant kingdom is invoked as an essential pillar of
environmental equilibrium, and prayers are offered to
prevent the indiscriminate destruction of vegetation.

C. Ayurvedic Lexicons

The Charaka Samhita (c. 2nd century CE) and the
Sushruta Samhita (c. 3rd—4th century CE) represent the
zenith of ancient Indian applied botany. Charaka provides
an exhaustive classification of more than 500 plant-based
drugs, organizing them into 50 distinct therapeutic groups
(Mahakashayas) [2]. Sushruta, focusing primarily on
surgical interventions and toxicology, classifies plants
based on their environmental habitats and specific physical
B. Philosophical and Philosophical Systems characteristics, establishing a systematic methodology for

The institutionalization of botany as a rational science identifying authentic botanical specimens [3].
was catalyzed by the Darshanas (systems of Indian
philosophy). The Vaisheshika Darshana of Kanada and the
Nyaya Darshana of Akshapada Gautama explored the
atomic structure of matter and the mechanisms of physical
transformation within plant bodies.

D. Dedicated Botanical Treatises

The most critical milestones in independent Indian plant
science are texts dealing exclusively with Vrikshayurveda.
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a. Surapala’s Vrikshayurveda (c. 10th century CE): A
comprehensive, 325-verse compendium detailing the
entire life cycle of plants. It contains rigorous
methodologies for seed selection, soil classification,
nursery management, grafting, plant nutrition, and
phytopathology [4].

. Sarngadhara’s Upavana Vinoda (c. 14th century CE):
A specialized section within the larger Sarngadhara
Paddhati that functions as a manual for urban
forestry, the layout of royal pleasure gardens, and the
preservation of rare plant species [5].

. Varahamihira’s Brihat Samhita (c. 6th century CE):
Contains pivotal chapters on Argala (groundwater
exploration using bio-indicators) and Vrikshayurveda,

linking astrological cycles, meteorological patterns,
and plant behavior [6].

III. TAXONOMY AND CLASSIFICATION SYSTEMS
(VANASPATI VARGIKARANA)

Long before the taxonomic frameworks of Carl Linnaeus
or the natural systems of Antoine Laurent de Jussieu,
ancient Indian botanists developed sophisticated, multi-
tiered hierarchical structures to classify the plant kingdom.
These classifications were not arbitrary; they were based
simultaneously on morphological traits (4kruti), ecological
niches (Bhumi), and utilitarian properties (Guna).

The Plant Kingdom

(Udbhijja)

v v

v

Vanaspati
Fruit-bearing,
no visible

Vanaspatya
Both flower and
fruit-bearing

Oshadhi
Annual herbs
that die after
fruiting

flowers (e.g., Mango)
v v
Virudh Twaksara
Creepers, Endogenous stems
climbers, and (e.g., Bamboo,
spreading plants Palms)

IV. CLASSICAL QUADRIPARTITE CLASSIFICATION

The oldest structural division of the plant kingdom,
recurring consistently from the Upanishads to the classical
medical Samhitas, divides all vegetation (Udbhijja or
surface-born entities) into four primary classes:

a. Vanaspati: Trees that bear fruit directly without

producing visible, conspicuous flowers. Classical
examples cited include Ficus religiosa (Pipal) and
Ficus benghalensis (Banyan). Modern botanical
correlation aligns this perfectly with cryptogams and
specific ~ gymnosperms/angiosperms  possessing
hypanthodium inflorescences.
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. Vanaspatya (or Vrisha): Trees that produce both

distinct, visible flowers and subsequent fruits. This
category encompasses the vast majority of
dicotyledonous arborescent plants, such as Mangifera
indica (Mango) and Syzygium cumini (Jamun).

. Oshadhi: Annual or ephemeral herbs that wither and

die completely after the maturation of their seeds and
fruits. This group includes vital cereal crops like rice
(Vrihi) and barley (Yava).

d. Virudh (or Pratana): Spreading, climbing, or creeping

plants that require external physical support to grow.
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This class is further subdivided into Valli (twining
climbers with slender stems) and Pratanavati
(creepers that spread horizontally across the ground
using tendrils).

V. ADVANCED STRUCTURAL SUBDIVISIONS

As empirical observations sharpened, later botanists
realized that the quadripartite system was insufficient to
capture the vast structural diversity of flora. The
Manusmriti and the commentaries of Bhattotpala
introduced additional morphological classes:

a. Guccha: Bushy shrubs and perennial thickets
characteristically branching from the very base of the
stem (e.g., Jasminum species).

b. Gulma: Low, dense, succulent shrubs with multiple
clustering stems.

c. Trina: The diverse family of grasses, distinctly
marked by their hollow, jointed stems (Parva).

d. Twaksara: Plants characterized by an endogenous
stem structure where the hard, structural tissue is
located on the periphery (bark/cortex) while the core
remains hollow or soft, exemplified by Bambusa
arundinacea (Bamboo) and various Palmae species.

e. Saka: Pot-herbs and leafy vegetables defined by their
succulent, non-woody aerial parts.

VL

Ancient Indian nomenclature operated on a highly
systematic, pseudo-binomial matrix. Plants were assigned a
primary generic name supplemented by specific descriptive
epithets (Namakarana). These names were intentionally
formulated to communicate vital botanical data, falling into
several distinct descriptive categories:

NOMENCLATURAL PRINCIPLES

a. Morphological Indicators (Akruti-bodhaka):
Chitraparka  (plants with variegated leaves),
Dirghapatra  (long-leaved  plants),  Sata-muli
(possessing a hundred roots, like Asparagus

racemosus), Tri-patra (trifoliate leaves).

b. Ecological/Habitat  Indicators  (Sthana-bodhaka):
Nadeyi (growing exclusively near riverbanks),
Maruvaka (native to arid, desert ecosystems), Pankaja
(mud-born, aquatic flora).

c. Therapeutic/Pharmacological  Indicators  (Guna-
bodhaka):  Krimighni  (destroyer of intestinal
worms/parasites), Vajradanti (strengthener of teeth
and gums), Jwarahara (antipyretic/fever-reducing).
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d. Phenological Indicators (Kala-bodhaka): Sharadi
(blooming exclusively during the autumn season),
Suryamukhi (tracking the movement of the sun,
Helianthus-type).

This dual-naming strategy allowed an ancient
practitioner to instantly deduce a plant's physical
appearance, ecological origin, and therapeutic potential
from its name alone.

VII. ANATOMY AND MORPHOLOGY (SARIRA AND
AKRUTI VIJNANA)

Ancient Indian thinkers developed a comprehensive
terminology to document the macro- and micro-
morphology of plant structures, demonstrating a keen eye
for developmental anatomy.

A. Gross Morphological Organs
The Taittiriva Samhita and the Vrikshayurveda texts
outline a systematic structural breakdown of the plant body,
identifying the major organs and their anatomical relations:
a. Mula or Pada (Root System): The foundational anchor
responsible for the absorption of moisture and
nutrients from the soil matrix. Special recognition was
given to Sikhara-mula (taproots) and Jala-mula
(fibrous, adventitious root networks).

b. Skandha (Trunk/Stem): The main axis of the plant
supporting the canopy.

c. Sakha (Branches): Secondary and tertiary lateral
extensions emerging from the main stem.

d. Patra or Parna (Leaf): The primary organ for
respiration and light interception.

e. Puspa (Flower): The reproductive structure, analyzed
through components like the Dala (petal), Kesara
(stamen), and Garbhasayana (ovary).

f- Phala (Fruit): The matured ovary enclosing the Bija

(seed).
B. Histological and Internal Structures
The internal tissue organization of plants was
conceptualized through macroscopic dissections and

microscopic inferences. The Charaka Samhita identifies
four clear internal zones within a woody stem:

a. Twak (Bark/Epidermis): The outermost protective
dermal layer, subdivided into the extermal dry bark
and the inner succulent bark.

b. Mamsasara (Cortex/Cambium): The
soft, functional zone beneath the bark.

intermediate
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c. Asthi (Wood/Xylem): The dense, lignified, structural
core of the tree that provides mechanical stability.

d. Majja  (Pith/Medulla): The soft
containing cellular reserves.

central core

VIII. VASCULAR CONCEPTS: SIRAJALA AND SAP
MOVEMENT

One of the most remarkable insights of ancient Indian
plant physiology was the recognition of a specialized
internal vascular system. Texts speak of Siras and
Dhamanis—networks of microscopic channels or ducts that
run continuously from the root tips through the stem to the
apex of the leaves.

According to the commentaries of Dalhana and Sankara
Misra, these channels are responsible for the continuous
movement of Rasa (nutrient-laden water/sap). The
mechanism of sap ascent was explained through a
combination of root absorption (Padapa—drinking through
the feet), thermal capillary action driven by solar energy
(Agni), and internal atmospheric pressure (Vayu). This
concept aligns closely with modem transpiration pull and
capillary theories of xylem transport.

IX. PHYSIOLOGY, DEVELOPMENT, AND SENSATION

The physiological transition of plants from inert matter
to sentient, dynamic biological entities is a core doctrine of
IKS plant science. Ancient Indian thinkers directly rejected
the idea that plants lack conscious life, presenting an
empirical defense of plant perception.

A. Physiology of Germination (Bijarkura)

The developmental sequence from seed to seedling was
observed with great precision. The Sushruta Samhita states
that for successful germination (Ankurabhidana), four
fundamental factors must converge simultaneously:
Successful Germination=Ritu (Season/Time)t Kshetra
(Soil/Medium) + Ambu (Water/Moisture) + Bija (Viable
Seed)

a. Ritu (Proper Season/ITemperature): The correct

microclimatic and thermal conditions.

b. Kshetra (Fertile Soil Matrix): A nutrient-rich growth

medium free of contaminants.

c. Ambu (Moisture/Water): The catalytic agent that
softens the seed coat and triggers internal metabolism.
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d. Bija (Genetically Sound Seed): A structurally intact,
mature seed possessing the Sak#i (latent life force) of
the parent plant.

The seed coat was termed Bijachola, the cotyledons
Bijapatra, and the emerging radicle and plumule were
recognized as the initial manifestations of Ankura (the
embryo).

B. Plant Sensation and Consciousness

The debate regarding plant perception (Chetanata)
features prominently in Indian philosophical discourse. The
Mahabharata (Santi Parva, Chapter 184) contains a
dialogue between Sage Bhrigu and Bharadvaja that
presents clear empirical evidence for plant senses:

a. Touch: "If a tree is touched by a spreading creeper, it
winds around it from all sides. A blind entity cannot
find a path; therefore, trees possess the sense of sight
and touch."

b. Vision: "Trees respond directly to light and bend
toward the sun. They wither under the impact of
intense heat and lightning; therefore, they perceive
visual forms."

c¢. Hearing: "Trees are observed to flower and fiuit
vigorously under the impact of deep sounds, such as
thunder or the beat of drums; therefore, they possess
the sense of hearing."

d. Taste and Smell: "Trees drink water through their
roots; they recover from diseases when treated with
fragrant and nourishing substances. This proves they
possess the senses of taste and smell."

This text concludes with the definitive assertion:
Tasmabh Jivan Pasyami Vrikshanamani Chaitanyam,
meaning, "Therefore, I perceive life in trees; they are not
inert matter [7]."

C. The Phenomenon of Dohada

This deep understanding of plant sensitivity crystallized
into the classical practice of Dohada (pregnancy-desire of
plants). Dohada refers to the specialized botanical
technique of applying distinct physical, chemical, or
acoustic stimuli to specific plants to accelerate seasonal
flowering, break seed dormancy, or boost crop yields
(Table 1).
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Table 1
Sl Botanical Species Traditional Dohada Modern Scientific/Phytochemical Correlation
no. Stimulus
1. Ashoka (Saraca asoca) Contact/kicking by a graceful | Mechanical stress triggers ethylene release, initiating
woman's foot floral primordia.
2. Bakula (Mimusops elengi) | Spraying with wine or alcohol | Exogenous ethanol/organic compounds act as carbon
from the mouth sources and metabolic stimulants.
3. Kuruvaka (Barleria Gentle structural hugging or Thigmomorphogenesis; physical contact alters auxin
cristata) physical contact distribution to promote branching.
4. Mango (Mangifera Exposure to smoke from burnt | Ethylene and acetylene in smoke break bud dormancy
indica) organic matter and induce synchronized flowering.

These practices show that ancient horticulturists
understood how to manipulate plant hormones and
reproductive cycles using targeted environmental triggers.

X. PHYTOPATHOLOGY AND PLANT CARE (VRIKSHA
AYURVEDA)

Surapala’s Vrikshayurveda is the foundational text for
traditional Indian phytopathology. It systematically treats
the plant as a biological patient, diagnosing internal and
external disorders and prescribing comprehensive organic
remedies.

A. Ethiological Classification of Diseases

Surapala classifies plant diseases (Roga) into two
primary categories based on their origin:

a) Internal Diseases (Adhyatmika): Caused by a systemic
imbalance of the three bodily humours-Vata, Pitta,
and Kapha-mirroring classical Ayurvedic human
medicine.

b) External Diseases (Adhibhautika): Caused by external
environmental attacks, including parasitic infestations,
fungal blights, cold waves, heat strokes, structural
damage from storms, and lightning strikes [8].

B. Symptomatology of Humoral Imbalances in Plants

Ancient botanists carefully observed the physiological
symptoms of internal chemical and metabolic imbalances:

a) Vata-dominated Diseases: Characterized by stunted
growth, slender and twisted trunks, hardening of the
bark, brittle leaves, and a lack of fruit or seed
development. This condition correlates with modem
nutrient deficiency syndromes, severe dehydration, or
vascular wilt.

b) Pitta-dominated Diseases: Marked by premature
yellowing of leaves (Chlorosis), early drop of flowers
and fruits, decay of roots, and localized burning or
wilting of the canopy. This corresponds to heat stress,
nitrogen toxicity, or acute bacterial rots.
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¢) Kapha-dominated Diseases: Indicated by delayed
flowering, glossy but thick and distorted leaves,
accumulation of excess mucilage or sap exudates, and
structural softening of internal tissues. This matches
modem fungal molds, root drowning, or carbohydrate
over-accumulation.

C. Phytotherapeutic Formulations

The therapeutic arsenal of Vrikshayurveda relies entirely
on biodegradable, organic, and ecologically sustainable
materials [9].

a. Panchagavya and Kunapa Jala

The ultimate bio-fertilizer and plant tonic in IKS is
Kunapa Jala (literally "corpse-water") [10]. First detailed
by Surapala, it is an advanced liquid organic formulation
prepared by fermenting animal remains (flesh, marrow,
skin, and blood) mixed with sesame oil cake, honey, milk,
and legumes.

From a modern biochemical perspective, Kunapa Jala is
a rich source of readily bio-available amino acids, nitrates,
soluble  phosphorus,  potassium, and  chelated
micronutrients. It acts both as a growth promoter and a
powerful soil microbiota rejuvenator.

b. Management of Pests and Blights

To combat insects, caterpillars, and fungal pathogens,

texts prescribe specific decoctions:

1. Neem (A4zadirachta indica): Aqueous and oil extracts
used as a broad-spectrum insecticide and anti-feedant.
Modern science confirms azadirachtin as a potent
disruptor of insect growth [11].

2. Turmeric (Curcuma longa): Applied as a fine dust or
paste to pruned branches and open plant wounds to
prevent fungal and bacterial infections.

3. Asafoetida (Ferula foetida) and Garlic (Allium
sativum): Vaporized or infused into the soil around
roots to act as systemic nematicides and repellents
against boring insects.
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XI. EcoNoMiCc BOTANY, AGRICULTURE, AND

ETHNOBOTANY

The practical translation of traditional Indian plant
science took place in fields, forests, and royal eco-
preserves, laying the foundation for a resilient agricultural
economy.

A. Soil Taxonomy (Bhumi Vargikarana)

Sustainable agriculture began with a detailed
classification of soils. The Arthashastra of Kautilya [12]
and the Vrikshayurveda categorize lands based on moisture
content, topography, and crop compatibility [13]:

a. Anupa (Marshy/Humid Regions): Rich in organic
matter, ideal for intensive cultivation of paddy (V7ihi),
sugarcane (/kshu), and dense plantains.

b. Jangala (Arid/Semi-Arid Plains): Characterized by
low water tables and thorny vegetation, suitable for
legumes, pulses, and deep-rooted millets.

c. Samana  (Ordinary/Balanced Soil): Loamy,
intermediate soils capable of sustaining a wide variety
of mixed agricultural crops.

Soils were further analyzed by color (black, red, yellow),
texture (sandy, clayey, loamy), taste (sweet, saline, sour,
bitter—used to detect chemical toxicities), and odor to
determine their specific fertility profile.

B. Advanced Propagation Methods

Ancient horticulturists developed sophisticated methods

to clone and propagate desirable plant varieties:

a. Bijaja (Seed Propagation): The standard sexual
reproduction method, requiring detailed seed selection
and storage protocols.

b. Kathodbhava or Skandhaja (Stem Cuttings): Asexual
propagation of woody plants by treating stem
segments with rooting agents like clarified butter
(Ghee), honey, and cow dung paste.
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¢. Moolaja (Root Cuttings/Suckers): Propagating plants
via underground root structures.

d. Goti or Graphting (Sankramana): The structural
joining of a scion and stock to combine desired traits.
Texts detail wedge grafting and air layering for
difficult-to-breed fruit trees like the pomegranate and
citrus [14].

C. Ethnobotanical Practices and Conservation

Traditional Indian societies protected biodiversity by
embedding ecological conservation into religious
frameworks. This is Dbest exemplified by the
institutionalization of Sacred Groves (Deva Vanas). These
patches of pristine forest were dedicated to local deities,
creating strict communal taboos against logging, grazing,
and hunting. As a result, these groves survived for centuries
as vital gene banks for rare, endemic medicinal plants.
Similarly, the concept of Panchavati—planting five
specific sacred trees (Banyan, Pipal, Ashoka, Bel, and
Amla) in close proximity—served as a practical micro-
ecosystem designed to purify air, retain groundwater, and
provide diverse habitats for local birds and insects.

XII. ECOLOGICAL AWARENESS AND SUSTAINABILITY

The ancient Indian world-view considered humanity an
integral part of the ecological matrix, rather than its
absolute owner. This perspective gave rise to an
environmental ethic centered on sustainability.

Groundwater Exploration via Bio-Indicators

Chapter 54 of Varahamihira’s Brihat Samhita, titled
Dakargala, is an extraordinary treatise on hydrogeology. It
details how to locate clean underground aquifers in arid
zones by observing specific plant species and their
morphological mutations.
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Vatasa (Salix)

Observation of Bio-Indicator:
or Jamun growing in
an arid region

v

Unusual leaf gloss,

Check for Morphological Signs:
weeping branches,
or localized insect activity

v

Hydrogeological Inference:
Presence of an underground aquifer
at a predictable depth

Varahamihira provides explicit empirical rules:

a. If a Vatasa (Salix) tree is found growing in a desert
environment devoid of surface water, a reliable water
source exists directly beneath it at a depth of three
Purushas (approx. 15 feet), flowing in a specific
direction [15].

b. The presence of a Jamun (Syzygium cumini) tree to
the east of an anthill indicates a sweet-water aquifer
nearby.

¢. Morphological mutations, such as an unusually glossy
canopy, weeping branches on a non-weeping tree, or a
single heavily laden branch on a barren tree, were
recognized as physiological stress responses to
shallow underground water tables.

Modern eco-botanical studies validate these guidelines,
confirming that many of the listed species are
phreatophytes—plants with deep root systems that draw
directly from the water table.

XIII. FOREST CLASSIFICATION AND RESOURCE
MANAGEMENT

The Arthashastra outlines the first state-enforced
framework for forest management and conservation.
Kautilya divided national forests into four distinct
operational classes:
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a. Kupya Vana (Productive State Forests): Managed
strictly for timber, fuel, cordage, and manufacturing
materials.

b. Mriga Vana (Royal Game Preserves): Protected
habitats for wildlife conservation.

¢. Hastivana (Elephant Forests): Specially preserved
wilderness areas reserved for breeding and training
military elephants.

d. Tapovana (Hermitage Forests): Sacred zones set
aside for meditation, where all forms of logging and
violence were prohibited.

The state appointed a Kupyadhyaksha (Superintendent of
Forest Produce) who regulated forest cutting, punished
environmental vandals with heavy fines, and ensured
continuous replanting programs. This established an early
template for structured, sustainable silviculture.

XIV.COMPARATIVE ANALYSIS: IKS BOTANY Vs.
WESTERN HISTORICAL BOTANY

To appreciate the scientific maturity of Indian plant
science, it is helpful to compare its developmental timeline
and core concepts with those of classical European botany
(Table 2).
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Table 2

Scientific Concept

Indian Knowledge System (IKS) Framework

Historical Western Botanical Framework

Plant  Perception
and Sentience

Documented by 500 BCE (Mahabharata,
Upanishads). Plants recognized as living,
conscious entities experiencing touch, vision,
hearing, and taste.

Dominated by the Aristotelian view of a "vegetative soul," which
denied plants individual sensation or consciousness. This view
persisted until the experimental work of Jagadish Chandra Bose
and late 20th-century plant neurobiology.

Taxonomy and | Developed multi-tiered systems based on | Relied on localized folknames until the 16th-century work of

Nomenclature morphology, ecology, and utility (Rigveda,| Andrea Cesalpino and the definitive introduction of formal
Surapala). Used systematic, pseudo-binomial | binomial nomenclature by Carl Linnaeus in 1753.
descriptive naming matrices.

Internal Vascular | Described the Sirajala network and Rasa-vahana | Plant circulation was poorly understood until Stephen Hales

Circulation channels. Sap ascent was linked to root | published Vegetable Staticks in 1727, establishing the
absorption and solar-driven evaporation (Brihat | foundations of plant physiology and transpiration pull.
Samhita).

Phytopathology Developed a distinct branch of plant medicine | Plant diseases were largely viewed as divine curses, spontaneous

and Therapeutics

(Vrikshayurveda) using humoral analysis (Vata-

Pitta-Kapha) and targeted organic treatments.

generation, or atmospheric rot until the mid-19th century, when
Heinrich Anton de Bary founded modern mycology and
phytopathology.

While European botany made massive strides during the
Enlightenment by developing advanced optical instruments,
ancient Indian botany excelled at long-term macro-
ecological observations, systemic classifications, and
sustainable organic technologies that are highly relevant
today.

XV. CONTEMPORARY RELEVANCE AND GLOBAL
INTEGR ATION

The integration of the Indian Knowledge System in
botany with modem plant science is not a matter of
historical pride; it is an ecological necessity for the 21st
century.

A. Bioprospecting and Ethnopharmacology

Modern pharmaceutical research relies heavily on
reverse pharmacology—using ancient Ayurvedic texts
(Dravyaguna Vijnana) to identify active phytochemical
leads. By analyzing traditional uses, researchers can skip
expensive random chemical screening. Global discoveries
like reserpine (an antihypertensive drug derived from
Rauvolfia serpentina, or Sarpagandha) and the widespread
validation of Curcuma longa (Turmeric) as a powerful anti-
inflammatory agent demonstrate the predictive value of
ancient Indian pharmacology.

B. Sustainable Agriculture and Organic Farming

As modemn intensive agriculture faces declining soil
health, chemical runoff, and pest resistance, the organic
protocols of Vrikshayurveda offer viable alternatives [16].
The global shift toward organic farming makes
formulations like Kunapa Jala and Panchagavya highly
valuable.
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These traditional inputs restore the soil microbiome,
increase humic matter, and strengthen plant immunity
without chemical pollution. Similarly, deploying botanical
pest repellents derived from Neem, Karanja (Pongamia
pinnata), and Vitex preserves beneficial insect populations
while controlling target pests.

C. Climate Resilience and Circular Bio-Economies

The ecological design of sacred groves, mixed cropping
systems (Vrihi-Yava rotation), and hydrogeological
mapping using phreatophytic indicators provide time-tested
strategies for climate change adaptation. By embracing the
traditional Indian view of nature—where the human
economy is a nested subsystem within the planetary
ecology—modern science can transition away from
extractive practices and build a truly sustainable, circular
bio-economy.

XVI. CONCLUSION

The Indian Knowledge System in botany and plant
science stands as an empirical, sophisticated, and deeply
sustainable scientific tradition. From the initial taxonomic
insights of the Vedic sages to the systematic agricultural
and phytopathological manuals of Surapala and
Varahamihira, ancient Indian scholars built a profound
understanding of plant life. They recognized plants as
sentient, responsive, and anatomically complex organisms,
anticipating modern discoveries in plant neurobiology,
vascular physiology, and chemical ecology. Crucially, IKS
botany avoided the conceptual split between scientific
progress and environmental preservation.
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By embedding botanical knowledge within a framework
of cosmic balance (Rfa) and ecological stewardship, it
ensured that agricultural prosperity did not come at the cost
of planetary destruction. As modern science grapples with
the crises of climate change, widespread biodiversity loss,
and soil degradation, the holistic, time-tested principles of
Vrikshayurveda and traditional Indian plant science offer
more than historical insights—they provide a proven
roadmap for a sustainable future.
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