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fhffad a7 & 3 ¥ 987 3 - §EA I SeH § gaT: |
[What is forest and what is a plant — Forest is the (representation) universal

immensity (in form), the tree is the universal immensity (in form)]
(Rgveda — 10.81.4; Taittirtya brahmanam — 2.8.9.6)

I 9&T:1i
(&
geTY MIUNTT AR | foa oih: wollegd | | aa: T gaT: |

That which covers the face of the earth and that which is sought by the world for food
IS “Vrksa’ (Niruktam)

I 3mgde: |l
IYY: de: | 3Y: dedid | 3Y: fegd 3= | 3y: faeefd A |
IREAA faea @ sfa smgde: |

The science which imparts knowledge of life is Ayurveda
(Caraka samhita’ (1.30.23); Susruta samhita (1.1.14))

I gemrgde: |
TG-S - 3TRIY-STeaATG-ic-faea |
39deI-GahETd-[d Te-de-uT-Rfehcar-fafar: |
geTgdeder: sfd ganfe-Auur-gise-Rfhcar-afsa-aia: |
The education of the science of plants from germination, cultivation, maintenance,
and to all the allied activities (is Vrksayurveda) — Arthasastra
The rules of Agroforestry, water management, plant growth and treatment (is
Vrksayurveda) — Vrksayurveda of Surapala and Krsisasana
The union of planting, enrichment, treatment, growth and beautification of plants is
Vrksayurveda-yoga — Kamasiitra

Vrksayurveda is a holistic discipline of ‘plant life sciences’.
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Abstract

Vrksayurveda is the traditional Indian science of agriculture and botany. It
provides countless processes and methods evolved over 1000s of years, for
the cultivation of various plants including food grain crops, vegetables, trees
and medicinal plants. This Ph.D. thesis is the result of a detailed and critical
study of the core texts of Vrksayurveda and several journal articles, reports
and research papers for cultivation of medicinal plants using the time-tested,

native agricultural practices of India.

The science of Vrksayurveda vide many treatises provides detailed methods
for land selection, soil management, water management, seed treatment,
planting, crop protection, harvest and storage. This critical study is done with
a focus on identifying and presenting suitable methods from various
Vrksayurveda texts for the cultivation of medicinal plants using appropriate

inputs the 'medicinal efficacy' of the medicinal herb is well protected in

addition to achieving better yields than conventional cultivation.

This thesis is spread over seven chapters with each chapter focusing on a
specific aspect of Vrksayurveda. Starting with the statement, aim, objectives
of the research, this thesis highlights the Vedic origins of the science of
Vrksayurveda. Background of Vrksayurveda including its principles and its
comparison to the modern farming methods are detailed along with the list of
published and unpublished manuscripts of Vrksayurveda.  Various
agroforestry models and practices of Vrksayurveda are detailed for the
cultivation of medicinal plants covering the full lifecycle including soil

management to plant growth & protection to harvest and storage.
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The key contribution of this thesis includes the cultivation protocol
recommendations for the high priority medicinal herbs based on
Vrksayurveda and Systems architecture of Vriksayurveda based on Systems
biology model. Various international standards like WHO /FAO Good
agricultural practices (GAP) which are to be adhered for MAP cultivation are
also detailed. Finally this thesis establishes that the Vrksayurveda, methods
are ideally suited for the sustainable cultivation and protection of medicinal

plants.
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Chapter 1:  INTRODUCTION

The geography of India is a unique one with a culture which has been
holding the limelight in the world for both science and sustainability for
millennia. Despite being a populous country since time immemorial, India
was largely self-sufficient in its ability to meet the food, fodder and medicinal
needs internally for centuries. The foundation for this success and the long
history of sustained leadership position in world economy has been its
agriculture and animal husbandry. India’s agriculture has an unbroken
tradition of over 5000 years. This traditional agricultural practice in India not
only supported the Indian population for centuries, but also provided food
for a huge population of Cattle, Horses and Elephants. In addition, India’s
agriculture has been instrumental in establishing India’s economic strength
through the export of spices and medicinal plants in the erstwhile Silk Road

covering most of Asia and Eastern Europe.

India’s leadership position in the world economy through agriculture,
textiles, spices and medicinal plants trade was very well researched and
recorded by a number of Agriculture scientists and Economists. Dr. John
Augustus Voelcker, the English agricultural chemist appointed by the British
Empire also recorded the superior practices of Indian agriculture in his study
report ‘Report on the improvement of Indian agriculture’ in 1893. India, had a
share of 25% of global GDP, as noted by the British Economist Dr. Angus
Maddison, in his magnum opus, “The world economy: Historical statistics” in
2003 and also by Dr. David Clingingsmith, Economist of Harvard University
in his research publication ‘India’s deindustrialization in 18" and 19"

centuries’ in 2005.



It is to be noted that, British when they established their empire in India,
one of the first major activity was the establishment of Royal Botanical
Garden (Botanical survey of India) in the erstwhile Calcutta in 1840 and
documentation of all the herbal, botanical wealth of India. In addition, large
scale cultivation of the medicinal plant ‘Cinchona pubescens” across India
was also undertaken, spearheaded by the Botanist Sir George King, the first
Director of Botanical survey of India. This was done mainly due to
understanding of India’s agricultural strengths particularly with respect to

medicinal plant cultivation and processing.

Vedas, the literary wealth of human beings, are full of scientific wisdom
with respect to human civilization and sustenance. Vedas were in existence
much earlier to the advanced civilizations of Greeks and Romans. The Vedic
literature is a storehouse of knowledge of the sciences of both physical and
meta-physical in nature. Agriculture as the primary pursuit of human
civilization was elaborated in a poetic and cryptic manner in the Vedas,

among many other things.

In continuation of the Vedas, the seers of the sSastra parampara (the
holistic scientific lineage) codified this descriptive scientific knowledge into a
branch of science. This scientific branch of codified traditional knowledge of
Agriculture in India is known as Vrksayurveda. This science was expounded
to a complete branch of studies and education for a very long time much

before the times of Buddha, Kautilya, Asoka, etc.

It is indeed painful to witness the drastic changes in India, during the
past 200 years, where most of the modern agriculturalists and scholars have

lost touch with this traditional branch of agricultural science due to the



increased promotion of Western style agricultural education, practices and

usage of chemicals resulting in systemic suppression of Traditional practices.

It is to be noted that prior to the introduction of British agricultural
practices in India, the country was self-sufficient in production of Food
products, Spices, Medicinal herbs, Fodder and Textiles. Despite the
onslaught, many of the traditional agricultural practices survived and are still
in practice in rural and tribal areas in India. Undoubtedly, many of these

traditional practices have their roots in Vrksayurveda.

The agricultural production and productivity in the past were not only
meeting the domestic demands, it was also being the cornerstone of India’s
economic might as a leading exporter of Spices, Herbs and medicinal
products to several countries in the erstwhile Silk-road — the world’s largest

trading route which was spanning throughout Asia.

With the science and practices evolved over centuries, Vrksayurveda
based agricultural methods are highly suitable, time-tested, organic, local and
sustainable, and also helps in the conservation of Ecology and plant

biodiversity.

The traditional Indian healthcare systems, i.e., Ayurveda, Siddha, etc.
providing primary healthcare to over 70% of the population, stand on top the
steady supply of herbal raw material. Currently, the medicinal plants and
herbal wealth of India is dwindling day-by-day and therefore, the need for

large scale cultivation of medicinal plants and herbs is more than ever.



This thesis establishes that, the philosophies, practices and techniques
prescribed in various Vrksayurveda texts are most suitable for the cultivation
of Ayurveda and Siddha medicinal plants and thereby protecting the

traditional and primary healthcare systems in India.

In India, over 70% of the population depends on the traditional healthcare
systems such as Ayurveda, Unani, Siddha and other herbal methods for
primary healthcare due to cost effectiveness. These healthcare systems totally
depend on Medicinal herbs, both cultivate and wild collected. Over 950
Medicinal and Aromatic Plants (MAP), which are being traded, form the core
of these three traditional healthcare systems. According to the National
Medicinal Plants Board (NMPB), Ministry of AYUSH, out of the total 950
common Medicinal plants that are in trade, 519 medicinal plants are sought
after by Ayurveda medicinal system and 339 medicinal plants by Siddha

medicinal system and 298 medicinal plants in Unani medicinal system.

Cost of healthcare is increasing day by day, it's therefore important to
protect all kinds of traditional healthcare systems such as Ayurveda, Siddha
and Unani to provide cost-effective healthcare to the masses. The core of
these healthcare systems are the plant derived herbal drugs and medicinal
plants that form the raw-material, need to be cultivated, protected and

governed.

Out of the 519 Ayurveda medicinal plants, 252 are most sought after and
are highly traded, with volumes reaching few millions of metric tons. Among
the highly traded 252 Medicinal plants, only about 100 are currently under

cultivation and the rest are sourced from the wild. With multifold increase in



demand, many medicinal plants are being indiscriminately collected from the

wild and therefore are becoming endangered.

These nation level critical needs, have prompted Government of India in
setting up a Pan-India board to govern, protect and promote the medicinal
plant wealth of India, and thus born National Medicinal Plants Board
(NMPB) in the year 2000. Since the inception, NMPB through its incentive
schemes for the cultivation of Medicinal plants across India, from about 50
medicinal plants that were being cultivated in the year 2000, to now over 100
medicinal plants are being cultivated in large scale. However, both the
number of medicinal plants under cultivation and their volume of cultivation
are insufficient to meet the domestic and export demands of the medicinal

plants requirements.

1.1  Research Statement
Large scale cultivation of Medicinal and Aromatic Plants (MAP) through

Vrksayurveda methods is essential to protect the primary and traditional
healthcare systems of India to provide cost effective herbal raw materials

endowed with best medicinal efficacy in a sustainable manner.

1.1.1 The Aim

Vrksayurveda, India’s traditional agricultural and plant life-science has
several sustainable cultivation practices which are most suitable for the
cultivation of Ayurveda and other AYUSH Medicinal and Aromatic plants.
Many of these practices are superior to various contemporary methods. The
aim of this research is to bring out those salient methods and practices for the

cultivation of Ayurveda and other AYUSH Medicinal plants and herbs



1.1.2 Objectives

To understand Vzksayurveda holistically by studying various texts with
respect to the entire gamut of cultivation of food grains, vegetables,
commercial crops and medicinal plants and all other aspects

To document some of the best practices and inputs of Vrksayurveda
towards familiarizing them to the larger agricultural research community
To promote the cultivation of various botanical inputs of Vzksayurveda
for soil management, seed treatment, water treatment, plant growth,
plant protection, pest control and storage

To evaluate the methods of Vrksayurveda with modern practices and to
merge the best practices of both to arrive at an integrated practice
oriented package of practices for AYUSH /NMPB high priority herbs
cultivation

To publish the thesis in book format for the purpose of integrated

Medicinal plant cultivation using Vrksayurveda methods

1.1.3 Methodology

This research is based on unearthing many ancient Vrksayurveda texts
and evaluation of concepts from very ancient times towards their
application in the current times

The methodology includes first a review of literature from Vedic lore to
the Vrksayurveda texts written as late as 181 century C.E. and also
several research papers published by AAHF, CIKS, etc.

Asian Agri-History Foundation has critically edited and published 6
Vrksayurveda texts and based on cross references in those texts and also
in many economy /polity texts many of the older texts of Vrksayurveda
texts were identified.

The major texts of Vrksayurveda were critically studied to develop a

holistic view of Vrksayurveda.



e Comparison of Vrksayurveda methods with many of ITK (Indigenous
Technical Knowledge of Agriculture) practices and also from Vedic texts
to establish the antiquity and “sastra’(scientific) lineage of Vrksayurveda

e The original Sanskrit agricultural terminologies need to be interpreted for
present times; an attempt was made to create a small dictionary of
various Vrksayurveda terms by cross referencing with Lexicons,

‘nighanfu’ (medicinal encyclopaedia) texts and Dictionaries.

1.2 Research statement in detail

Large scale cultivation of medicinal plants and herbs is essential for the
protection of the medicinal raw-material for the traditional healthcare
systems. However, cultivation of these medicinal plants in conventional
agricultural methods is being ineffective due to the lack of medicinal efficacy
and potency. Thus, large scale cultivation of medicinal plants using
Vrksayurveda methods to ensure uniform supply of herbal raw material to

the traditional herbal healthcare industries is proposed.

As referred earlier, it is also important to increase the number of
cultivated plants, from the current level of 100 plants to over 150 plants based
on current market conditions and demands within the next few years and
finally all the 252 high volume and most traded medicinal herbs (NMPB Data
2018) in due course of the 519 Ayurvedic medicinal plants.

Finally, this thesis proposes that all these efforts should lead both the
cultivars and the herbal healthcare industries to promote cultivation of all the
important 519 Ayurveda medicinal plants, 139 Siddha medicinal plants and
298 Unani medicinal plants. This kind of a large cultivation movement across
India, require medicinal plant nurseries, Quality Planting Materials (QPM)

such as seeds, seedlings, saplings, soil management recommendations, etc.



This MAP cultivation movement also requires arriving at complete
cultivation protocols and methods of preparing input materials — growth
stimulants and pest control which are organic, cost-effective and locally
available. This thesis proposes using various Vrksayurveda methods along
with certain modern methods for such a large scale medicinal plant
cultivation. This thesis also provides Vrksayurvedabased cultivation protocol
which includes soil selection, seed treatment, input materials and pest control

methods for 35 high priority medicinal plants as per NMPB.

This thesis also highlights the methods of Protection of Medicinal efficacy
(Active Principle) and Safety in Medicinal herbs by using Vrksayurveda
methods through plant-specific natural /organic /herbal growth stimulants

and pest control methods.

This thesis provides the Vrksayurveda methods Controlled cultivation of
medicinal plants to ensure prevention of accidental and mistaken
adulteration of Herbal products with unknown /non-medicinal /non-
compatible medicinal herbs. Proper identification and safety through proper
QPM control, controlled cultivation, harvest, and storage are also part of the

overall process.

Adherence to WHO /FAO - GAP (Good Agricultural Practices) norms are
critical, due to these norms are now universals and are applicable not just for
exports but also for domestic consumption of herbal raw-material. In the
Indian domestic market, apart from WHO standards, AYUSH /PCIMH,

ICMR have also devised Standards for all various kinds of herbal medicines.



Therefore, this thesis also touches upon the various regulatory guidelines
and norms that the medicinal plant cultivars need to be aware of and also
adhere to. Vrksayurveda based cultivation methods, which are Natural,
Organic and Economical and are specific to Plant types, geography,
topography, seasons, land type, water and soil conditions are helpful to meet

the regulatory guidelines.

As per International Union for Conservation of Nature (IUCN), World
Wide Fund for nature (WWF), it is to be understood that indiscriminate
collection of medicinal plants from the wild is pushing several medicinal
plants species towards various levels of endangerment. Thus, only through
cultivation of medicinal plants, prevention of forest plant wealth can be

protected.

Widespread cultivation of medicinal plants is essential to ensure non-
disruption of the manufacturing of a traditional poly-herbal medicinal
formulation. Shortage of a single medicinal herb, can potentially disrupt the
production of a particular medicine formulation which also contain many
other medicinal herbs. Thus, cultivation also helps in limiting the wastage of
the many other medicinal herbs. It is also possible to protect several
Medicinal plant species” germ-plasms through bringing many wild plants

under cultivation in different climatic and topographic conditions.

Vrksayurveda recommends that the cultivation of medicinal plants, to be
done in ‘upavana’ or ‘arama’ (Agroforestry) and suitable lands and soil types.
Agroforestry based farming can ensure less water usage with wide plant

diversity in the agricultural field which ensures natural ecological balance.



This mimics the environment of wild (forests) and therefore the medicinal

efficacy is protected.

Through the unique inputs and methods, Vrksayurveda can ensure better
yield of agricultural produce including that of medicinal plants, therefore it is
the most familiar, and cost-effective compared to all other methods of MAP
(medicinal and aromatic plants) cultivation. Finally, cultivation using
Vrksayurveda methods shall ensure the phytochemical signatures and Active
ingredients of the cultivated medicinal plants are in conformance with the
Pharmacopoeia and herbal monograph standards published by
Pharmacopoeia Commission of Indian Medicine (PCIM) for various

Ayurveda, Siddha and Unani herbs.

1.3 Herbal and Traditional healthcare in India

India, like many ancient civilizations depend on Medicinal plants as the
basis for traditional healthcare system for millennia. More so the Indian
healthcare traditions have the distinction of having a thoroughly codified
system of medicine in particular the Ayurveda has the complete cycle from
herbal raw-material to pharmacology to dietetics. In these healthcare systems,
apart from the codification on the usage of medicinal plants for preventive
and curative healthcare, 1000s of medicinal plants are codified in terms of

botanical, morphological and pharmacological characteristics.
India is also unique in possessing a substantial amount of biodiversity of

MAP (medicinal and aromatic plants) in the world, due to India’s diverse

tropical, topographical, agricultural, soil, water and climatic conditions.
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As per Rgveda, each and every plant has got medicinal value and
therefore all the plants were seen with reverence and were protected. In
India, out of the total 17,000 identified plant species, 8,000 plant species have
been found to have some medicinal value and out of these about 2,000 were
used in traditional healthcare systems such as Ayurveda, Siddha, Unani and
also in folk medicine. Some of these medicinal plant species are also being

used as culinary spices, in many rural /local cuisines.

In addition to being medicines, many of these plants are consumed as
nutraceuticals. Some are also used as cosmetics. Yet some are used in the

preparation of medicinal Wines

1.4 Literature survey
JeTgdathel HaAlgY AEA: Ay |

geTgde-fafter saftideq gushae |

Aol AT hedl TTciThe JqTCTAT

2
[

Plants are referred to as ‘pasupati, meaning the lord of all other life-
forms in Veda. The above verses establish the ultimate truth that the
discipline of Vrksayurveda, which is the combination of plant life science and
agriculture, came from the Vedas for the purpose of protecting life on earth.
It is also important to understand that this branch of science is the key for
sustaining India’s glory for centuries with respect to self-sufficiency and

abundance of food, medicine, animal-husbandry and economy.

' Upavana vinoda 1.295

2 Visnudharmottara-purana, Drumaropananirfipana 1.18
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The following are the gist of the literature that were referred for this study

and are categorized based on their topics.

1.4.1 History of Agriculture, Trade and Economy in Ancient India
Arthasastra of Kautiya (Shama sastri, 1907) provides the details of the roles

and responsibilities of agricultural superintendents in ancient times. In
addition, cultivation, forest produce (medicinal plants), township planning,
storage and trade were also dealt in detail. In addition, the importance of

agriculture from multitude of angles including economic was studied.

Sukraniti (Sarkar. B. K., 1914 and Basu B.D., 1914) provides the details of
Agriculture, Polity and administration in ancient India a few centuries later
than Arthasastra. Agriculture and Agronomy were dealt in a more detailed

manner and was referred.

A Textbook on Ancient History of Indian Agriculture (Saxena RC,
Choudhary SL, and Nene YL, 2009) referred with respect to India’s
agricultural history from the Vedic times, Vrikshayurveda times, medieval

times till 18th century.

The world economy: Historical statistics (Maddison, 2004) studied the details
the economic size and scale of trade, etc. in the erstwhile Silk road and also

the share of India in global trade of Spice, MAP and textiles.
Agricultural and allied arts in Vedic India (Yegna Narayan lyer, 1949),

provides the detailed understanding on farming, crops, lands, urban life, etc.

in ancient India.
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Agricultural Heritage of India (Nene and Choudhary, 2002) and Bridging
Gap between Ancient and Modern Technologies to increase Agricultural

Productivity (Choudhary, Saxena and Nene, 2006)

1.4.2 Vrksayurveda texts
Nirukta, Krishishasana, Kamasutra, Vacaspatya, Arthasastra, etc. for the

nirvacana (definition) of the science of Vrksayurveda

The discipline of Vrzksayurveda, which is the science of plant life and
agriculture, is in practice for millennia, deals with entire gamut of agriculture.

Vrksayurveda is a continuation of Vedas with respect to agriculture.

Ayurvedic cannons such as Caraka-samhitd and Susruta-samhita were also
referred as they dealt with suitable land, soil types and also harvesting

seasons for medicinal plants.

Original Sanskrit works and the English translations of the texts were
referred for deeper understanding of Various topics such as land selection,
seed treatment, soil management, preparing pits /beds for planting;
watering, nourishment and fertilizers, pest control, plant diseases and
protection; layout of gardens / Agroforest; ground water identification, water

management, storage, etc

The texts referred for the present study are (1) Vrikshayurveda (The Science
of Plant Life) by Surapala (Sadhale, 1996); (2) Vishvavallabha (Dear to the
World: The Science of Plant Life) by Shri Mishra Chakrapani (Sadhale, 2004);
(3) Kashyapiyakrishisukti - A Treatise on Agriculture by Kashyapa (Ayachit,

13



2002); (4) Varahamihira's Brihat Samhita (Subramania Sastri, 1946), for

general agricultural and horticultural practices and plant inputs.

Texts such as (5) Upavana vinoda (A Sanskrit treatise on Arbori-Horticulture)
by  Sharngadhara  (Majumdar G.P, 1925); (6) Manasollasa
Abhilasitarthacintamani of King Somesvara (Shrigondekar G.K., 1961) are
specifically referred for ‘upavana - Agroforestry and horticultural processes

and inputs

Treatises such as (7) Vrksayurveda of Parasara (A Treatise on Plant Science)
(Sircar and Sarkar, 1996) focuses on the botanical aspects of plant life-forms

and was referred for plant morphological aspects.

Texts such as (8) Krishi-Parasara (Agriculture by Parashara) (Sadhale, 1999)
and (9) Pracyabharatiyam ritu vijianam (Tripathi, 1971) deals with Agro-
meteorology and were referred to understand the meteorological aspects of

ancient Indian agriculture.

Texts such as (10) Bhiigarbhajalajnanasastram (Groundwater identification)
of Varahamihira, (Surkant Jha, 2005) and (11) Samskrtavanimaye Jalavijianam
(Srikrishna Semval, 2001) were referred for ground water identification and

water management.

Texts like (12) Amarakosa of Amarasimha (Vasudeva Sarma Pansikar, 2010)
and (13) Bhavaprakasa nighanfu of Bhavamisra (Chunekar, 2015), were
referred for various Sanskrit terminologies and synonyms with respect to

ancient Indian agriculture.
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The text (14) Lokopakara — English translation, focus on best procedures to be
followed for cultivation of various agricultural crops and plants. It also
details of classification of land, forests in ancient India, different parts of

plants, seeds and seedlings. (Ayangarya V. S., 2006).

The importance of seed health in ancient and medieval times and its
relevance to the present-day agriculture has been elucidated by Nene (2000).
Vrksayurveda and the art of growing plants (Suresh et al., 2013), and other

similar texts and articles were referred for this thesis.

Indian scientific traditions (Unithri, 2003) provides a detailed account of

Agriculture and Vastu in ancient India, was studied.

Scientific Knowledge in Sanskrit Literature (Trikha. N., 2009) provides a
detailed coverage of the various aspects of Plant taxonomy, propagation,
morphology, etc. taken from Ayurveda and Vrikshayurveda texts. This text

was studied and referred for this thesis

1.4.3 Vedic literature
The following Vedic texts were studied ad referred and relevant Veda sukta

portions specific to agriculture are added in this thesis

‘Rgveda’ — (Sanskrit) with commentary ‘vedartha-prakasa’ of ‘Sri.
Sayanacarya’
Yajurveda’ - (Sanskrit) with commentary ‘vedartha-prakasa’ of Srti.
Sayanacarya’

15



‘Atharvaveda samhita’

Agriculture and Animal Husbandry in the Vedas (Kansara 1995)

1.4.4  Ayurveda literature
The Ayurvedic cannons such as Caraka Samhiti, Susruta Samhita and

Nigantu (Ayurvedic materia-medica) texts detail the “sarigraha-kala’ (harvest
& collection) the ideal season and times for various medicinal plant harvest

and also storage methods — these details have been referred and used.

Dravyaguna vijiana (Sharma P.V., 2013), was referred to understand the
dravya-guna (pharmacological) details of the various plant nutrition and pest

control substances

Rasa-panchaka (Dhyani S.C., 2008)

‘Ayurvedic characterization of bio pesticides’ (Ahuja Subash, et. al., 2007)
‘Vrikshayurveda in the context of Ayurveda’ (Sadhale. N, Dave. S, 2006)

‘AYUSH medicinal plants” NMPB Presentation 2017, Live Earth India, etc.
(http:/ /www.indiahomeclub.com/botanical_garden/medicinal_plants_uesd

_in_ays.html), CIMAP Data

1.4.5 Indigenous Technical Knowledge in Agriculture

‘An inventory of the various ITK (Indigenous Technical Knowledge) in
Agriculture in India’, in 5 volumes published by Indian Council for

Agricultural Research (ICAR), New Delhi (Das et al., 2004), was the major
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reference material for the comparison of the ITK practices and Vrksayurveda

also referred for this study.

The Centre for Indian Knowledge Systems (CIKS), Chennai, based on their
work on Vrikshayurveda and other traditional farmer’s practices, has
published a number of books dealing with various aspects of traditional

agriculture (Vijayalakshmi and Sundar, 1993);

1.4.6  Medicinal plants sector studies in India
A study of Indian Medicinal and aromatic plants market in 2016-17 was

conducted by Indian Council of Forestry Research and Education (ICFRE)
along with National Medicinal Plants Board (NMPB)

Pharmaceutical Export Promotion Council of India (PHARMEXCIL), Ministry
of Commerce., about the Indian Medicinal Plants and herbal raw material

exports data

The importance of medicinal plants for primary healthcare in India, and the
nation-wide promotional activities along with SMPB (State medicinal plants
boards) with respect to cultivation, incentives, and sustainable usage is

referred from the NMPB website (NMPB, 2019).

Lele R. D., Dr., ' Plant origin of some of the important modern drugs’ (2010)
The publication by Ved and Goraya (2008) gives the trade related information
with respect to herbal demand, raw drug manufacturers, and the growth of

medicinal plants.
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Phytochemical signatures and Active ingredients of the cultivated medicinal
plants are in conformance with the Pharmacopoeia and herbal monograph
standards published by Pharmacopoeia Commission of Indian Medicine &

Homoeopathy (PCIMH) for various Ayurveda, Siddha and Unani herbs.

Details of Herbal monographs - AYUSH /PCIMH, ICMR websites

‘Classical approach to collect medicinal plants — A prudent view in

optimizing pharmacological affluence’ Mamatha et al. (2017)

1.4.7 Manuscript catalogs referred
e New Catalogus catalagorum publications of University of Madras;

e IGNCA (Indira Gandhi National Center for Arts);

e National Manuscripts Mission, manuscript index,

e ‘A check list of Sanskrit medical manuscripts’, CCRAS, National
Institute of Indian Medical Heritage (NIIMH), 1972.

1.4.8 Research reports

Research reports on Vrksayurveda based inputs and due to which the

improvement in active ingredients (medicinal efficacy) by AAHF and others

Several experiments have been done in the past decade on the usage of
Vrksayurveda based inputs and methods for the cultivation of various food
grain crops and vegetable crops such as Paddy, Mung bean, Brinjal, Tomato,
Okra, Peas, etc. The results of the experiments have been very positive and
encouraging. All of these research articles are published in peer-reviewed

journals and are available for open access in the Internet.
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Similarly, the following published research reports highlight the effects of
‘kunapa jala’ and other Vrksayurveda inputs for growing Medicinal plants
with details on the medicinal efficacy (active principle and active ingredient)
of the grown medicinal plants based on laboratory testing. The details are

given in the table below:

Researcher Medicinal plant, Research and Results Publication
Gireesh M. Ankad, Research: Nutrient analysis of Kunapa jala|Journal of Ayurveda
Jagadishchandra and Pancha gavya and their evaluation on and Integrative

Hiremath, R.T. Patil, germination of Ashwagandha (Withania Medicine, 2017
H.J. Pramod, Harsha | somnifera Dunal) and Kalamegha
V. Hegde (Andrographis paniculata Nees.) seeds: A
2017 comparative study

Vrikshayurveda, has clearly outlined a
systematized agricultural practice that
insisted the use of Kunapa jala (KJ) and
Pancha gavya (PG). The nutrient contents
and germination parameters of KJ and PG
were compared with other groups namely
control (CONTR), farmyard manure (FYM),
humic acid (HA) and NPK.

Results: The pH and EC were 5.793, 2.653
dS/m and 5.584, 2.216 dS/m for KJ and PG
respectively. KJ possess highest nutrient
contents followed by PG. The germination
parameters revealed the better activity of
NPK followed by KJ, PG, HA, FYM and
CONTR. KJ and PG were found to be good in
nutrient contents and were found to be
effective on studied germination parameters
of Ashwagandha and Kalamegha seeds

Asha KV Research: ‘Langall’ (Gloriosa superba Linn.),| Ph D. Thesis, Gujarat
Comparative pharmacognostic and  Ayurved University.
2006. pharmacological evaluation of Langali grown Jamnagar, India.

with Kunapajala
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Brajeshwar

2002

Result: Kunapajala treated ‘langali’ plants
exhibited excellent result in terms of general
growth of the plants and fruiting when
compared to control group and chemical
fertilizer group. Even though the yield of
tuber was not significant enough, one of its
active ingredient ‘Colchicine’ (methanol
extract) was found in higher amount in
Kunapajala treated plants.

Research: ‘Effect of different agronomic
practices on Senna (Cassia angustifolia
Vahl.)’

Result: Senna (Cassia angustifolia Vahl.) was
grown by using both laboratory prepared
and commercial Kunapajala. It was sprayed
at the rate of 2 ml. per liter of water.
Readings taken after 45 days of sowing
showed significant results in parameters like
height of the plants (in centimeters),
enhancement of leaf area index etc. Leaves
being the main organ containing Sennoside,
the active ingredient, Kunapajala was helpful
in substantially increasing it. The study also
showed that fertilizer treated plants
flowered very early but Kunapajala treated
plants have delayed flowering resulting in
harvesting of more foliage.

Total Sennoside content per plant (in grams)
was analyzed after 70 days which showed
that Senna grown using laboratory prepared
Kunapajala showed excellent results when
compared to chemical fertilizer and control

group.

M.Sc. Dissertation,
Gujarat Ayurved
University, Jamnagar,
India

Vijayalakshmi,

1997

Research: Enhancement of growth and
flowering in Balsam (Impatient sultana) was
studied after applying Kunapajala decoction.

Compas CIKS Journal
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Result: The results showed that the response
to Kunapajala was found favorable in all
three stages of application i.e. germinative,
vegetative and flowering stages

P. Srimathi, N. Research: ‘Efficacy of Panchagavya on seed AcademicJournals,

Mariappan, L. invigoration of biofuel crops’

Sundaramoorthy and

M. Paramathma Result: Jatropha curcas and Pongamia
pinnata seeds fortification with Panchagavya

2013 at 2 and 5% for 16 and 8 h, respectively of
soaking had highest invigoration effect than
water soaking and control. Thus, this study
may suggest that Panchagavya application is
one of the traditional, eco-friendly and low
cost technique to enhance the better seed
invigoration and promote the successful
large scale afforestation in tree species.

Table No. 1.1 Research reports of Vzksayurveda methods

1.4.9 Environmental factors influencing Medicinal efficacy

Caraka-samhita one of the oldest Ayurvedic cannon gives a detailed account
of the environmental factors and the medicinal efficacy from the medicinal

efficacy standpoint in the book Kalpasthana and was referred for this thesis.

Texts and portions of modern research findings provide details of various
environmental factors such as Edaphic, Allelopathic, etc. with respect to the
medicinal efficacy (virya) of medicinal plants and were referred to

diagrammatically consolidated representation of these details.

1.4.10 Endangered Medicinal plant databases
International Union for Conservation of Nature (IUCN), World Wide Fund

for nature (WWF), it is to be understood that indiscriminate collection of
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medicinal plants from the wild is pushing several medicinal plants species

towards various levels of endangerment.

Red list (critically endangered) as per published data from the ENVIS
(Environmental Information System), Ministry of Forests and Environment,

Government of India

FRLHT CD on endangered medicinal plants in India.

ENVIS (Environmental Information System), Ministry of Environment,
Forests and Climate change — Critical data referred with respect to medicinal
plant wealth, ecology, desertification and threat status of wild medicinal

plants.

1.4.11 Papers on Cultivation, collection and conservation of Medicinal
plants
The Medicinal Plants Sector in India: A Review by Jason Holley and Kiran

Cherla (1998) International Development Research Centre (IDRC)

‘Report of the training Programme on Collection, processing and storage of
seeds of medicinal plants and management of Seed Centre’ (2009), Kerala

Forest Research Institute (KFRI).
https:/ /vikaspedia.in/agriculture/crop-production/package-of-

practices/medicinal-and-aromatic-plants details of cultivation practices for

various medicinal plants.
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Training Manual on ‘Conservation and Collection of Seed Germ-plasm of

Medicinal and Aromatic Plants” of NBPGR, New Delhi (2009)

Annual reports of CIMAP (Central Institute of Medicinal and Aromatic
Plants) and DMAPR (Directorate of Medicinal and Aromatic Plants
Research), CCRAS (Central Council of Research on Ayurvedic Sciences), for
the year 2015 till 2019.

CIMH (Center for Indian Medical Heritage) CD on medicinal plants

GAP manuals of DMAPR (Directorate of Medicinal and Aromatic Plants

Research) for Aloe vera, Ashvagandha, Patchouli, Safed musali and Vettiver

Cultivation of Selected Medicinal Plants - NMPB (2004) provide propagation

and cultivation protocols of selected medicinal plants

Requirement of Important Raw Drugs for Ayurvedic Medicines, Estimation
of Planting Materials, Developing Protocols for Collection, Grading and Seed
Storage for Cultivation of Medicinal Plants of Kerala (Sashidharan and
Pandalai (2007)

‘Fumigation of plants in Vrikshayurveda’, Nene (2014)

1.5  Thesis Outline

Chapter 1 provides the introduction to the overall thesis with the research
statement, aim, objectives, research statement, methodology, review of
literature, thesis outline, discussion and conclusion. This chapter also

highlights the need for such a research and its contemporary relevance.
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Chapter 2, highlights the agriculture and ecology in Vedic and Itihasa
texts’ literary focus on agriculture along with certain key Vedic passages
relating to cultivation, ploughing, pest control, Goddess of forests and
Ecology and prayers to the lord of agriculture for good yields. In addition,
certain key passages are also given from Ramayana and Mahabharata specific
to agriculture and botany. These are highlighted to delve deeper to
understand the importance for agriculture since ancient days and also to

understand the higher principles of sustainability.

Chapter-3 provides a detailed introduction to Vrksayurveda including its
philosophies, principles and overall outlook. This covers right from the $astra
based purpose of Vrksayurveda, its literary wealth, connection with
Ayurveda, published and unpublished manuscripts of Vrzksayurveda, its
relevance in contemporary agriculture, Vrksayurveda as the indigenous
technical knowledge of Agriculture in India and finally its comparison with

various contemporary organic farming methods.

Chapter 4 of the thesis highlights the various agricultural and
agroforestry practices right from agricultural Land classifications such as
Agricultural fields for the cultivation of food crops and ‘upavanam’
(Agroforestry) model for the cultivation of all horticultural crops including
medicinal plants. This chapter also lists several types of medicinal forests,
sacred groves and community forests that were maintained in India. These
community medicinal forests were modeled on Vrksayurveda model of
‘upavanam’ (Agroforestry) and were the source of medicinal raw material in

ancient and medieval India.
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Chapter 5 details the cultivation of medicinal plants in Vrksayurveda
methods. Starting with land selection for medicinal plant cultivation from the
key Vrksayurveda texts to soil management, soil fertility, water management,
rain patterns, irrigation, seed management, seed treatment, cultivation,
harvest, medicinal plant forests, Ayurveda and Vrksayurveda, medicinal

plant nutrition, pest control and plant protection.

Chapter 6 provides the critical outlook for medicinal plant cultivation.
This chapter covers various details and the contemporary challenges in
medicinal herb cultivation and contract farming. This also includes WHO and
AYUSH benchmarks for the practice of Ayurveda. This chapter also covers
various international standards and regulatory guidelines of herbal
medicines right from WHO specifically with respect to the cultivation of
medicinal herbs. This chapter also highlights the herbal ingredients testing
protocols and ICMR, NMPB guidelines on the cultivation of medicinal plants.

Chapter 7 provides the Package of practices, i.e.: the recommended
Vrksayurveda inspired cultivation protocols for the widespread cultivation of
medicinal plants by farmers, communities and urban medicinal forest
managers. This chapter highlights the 10 critical medicinal plants with high
demand as per the NMPB list and their specific cultivation methods right
from soil requirement, seed preparation, growth, harvest, etc. to get the best
yield as well as good medicinal efficacy. Also this chapter provides the

integrated process of Vrksayurveda and modern methods.
Conclusion — provides details on in-situ and ex-situ cultivation and

conservation of medicinal plant wealth and a summary of the key

recommendations. This chapter conclusively highlights the need for

25



Vrksayurveda as the chosen method for the protection of medicinal plant

wealth of India as well as the primary healthcare of India.

1.6 Discussion

This doctoral research and the resultant thesis is an earnest effort to
study, understand and bring out the role of ‘Vrksayurveda’, in particular
with respect to the cultivation of medicinal plants, aromatics and spices,
which form the sources of medicine and healthcare in India for centuries. In
this context, for deeper understanding of the multiple factors for the
continued availability of medicinal plants for centuries. This thesis cross-
referred many ancient literary works along with modern research reports,
research papers and journal articles to arrive at some of the suitable

cultivation protocols for the high-demand medicinal plants

1.7 Conclusion

It is essential to adapt to many of the time tested methods of Vzksayurveda
for the large scale cultivation of many of Medicinal plants which are not in
cultivation as on date, mainly due to the lack of cultivation protocols and
sustainable methods in the modern agricultural and also to protect their
medicinal efficacy during cultivation. This thesis proposes and also outlines

some of Vrksayurveda methods for such a cultivation exercise
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Chapter 2:  Agriculture and Ecology in the Vedas
and ltihasa’

2.1  Farming

et AT Ay FRfAHYET fad e SEHIHTA: |

d7 ma: fhda: 97 S A faase afgamaa:® |
Do not gamble or waste time, Oh, gambler, engage in agriculture; rejoice
with what you earn from the field. Oh thinker, life is verily in farming.

‘Savitr’ (Sun) the creator of all these has revealed this secret.

HfeeTchrer MRIT FONA TeatalddT ggohd TR |
IGe], SEATIGA! TelidTe] JUTeIToR JuledHfasaTd’ ||
The ploughshare furrowing the field provides food to the cultivar. A man

traveling along the path of enterprise acquires wealth through his actions. A
Brahman expounding Veda is better than the one who is not. Thus, let the
man who cultivates and gives become the kinsman and not the one who

doesn’t share.

Afg &1 queg fAfdeaeNecaiEsaeTRy FHd |

geal AfIeTe, Qe Heh FIAYH MAATHAR ||
Agriculture, land and home, are the source of wealth prosperity and
happiness in married life. People rejoice with abundance produce and wealth

in this world and the Sun is praised for the agriculture.

*Rgveda 10.34.13
*Rgveda 10.117.7
®Rgveda 3.31.15
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2.2 Cultivation Mantra (SSFRIU=T:)

AR | dur fa A | smeaar & aop: | edfAcaT | e At
| F5ST $ufd | g | gl Hufd | §g ar FKd: | FIPR T
$uid | Ie e Hacaold| 34 a7 3y Hfderere 37 Wdd | ddq
SfaeruTH 3aRad Fee AFSe TP ||

Cultivation is through the plough, fire is the plough as both came from the
single act of sacrifice. Through sacrifice this is enjoined, through sacrifice this
ploughing happens for life’s process and sacrifice. Through the six oxen — the
six seasons ploughing happens. Through the twelve oxen — the 12 months of
the year ploughing happens. This produce is to satisty the thrust of the fire
(hunger). This is verily of two types cultivated and non-cultivated

2.2.1 Ploughing

e BT R I deed e Al audg e |
fRT 7 4t WU 38w AGAd GUI: YaaH T ||
Harness the yokes and fasten well the traces. Sow seed in the formed
furrow. With sweet song may we find hearing fraught with plenty and

ripened grain approach near the sickle.

AAGWTT & Jed SR YA PR 3e]Ie] dATETe |

S 9 9

AT TEawT AIRMATAT Fiooder el waaedt® ||

® Krishna-Yajurveda, Taittiriya samhita 5.2.5
’ Sukla-Yajurveda 12.68
® Sukla-Yajurveda 12.69
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Let the plough turn up the agricultural field in happiness and let the
hard-working cultivars go prosperous, let the prosperous plough and
cultivate the soil, let air and sun shower the earth with water, cause our

plants bear abundant fruit.

R[eT ATET: o7 a1X: RYeT HYT TSIl |
i Fodl YAHSCHAIGSI
T AT IE AAHSCTHICS Il
Let there be prosperity for the cultivars, prosperity for the all the people,
let the plough bring happiness, let the strong oxen be happy, let the

transportation camels be happy.

2.2.2 Pafica-siktam (Five Hymns)
o (Camakam

AR A JATRT A AT A fAT A AT A Leared A NIgamaa &
3UTIRT A QATATHIRT A AR A INYATT A FAZIRT A TAA FodedlH |

May the rice be for me, may the barley be for me, may the pulses and
beans be for me, may sesame and grains be for me, may kidney beans be for
me, may vetches be for me, may barnyard millet be for me, may wild rice be
for me and may wheat and lentils be for me. May all these grains prosper me

and be procured through the skill and process of agricultural science.

3RAT T A Fidwl T A I A yaded A

f&hared A IAETaIRT A TAT Fodedld' |

® Sukla-Yajurveda 12.70
 Yajurveda 18.12
" Yajurveda 18.13

29



May the minerals for me, may the hills be for me, may the mountains be
for me (ecological order /balance), may the sands be for me, may the plants

be for me, all this indeed sustain through sacrifice.

arsied A gHaed A'? |

May horses be there for me; may prosperity be for me.

T A IHT A T H AT A Kd I A sHd I A |
May good yield be for me, may prosperity be for me, may plough be for

me, may absorption be for me, may water be for me, may elixir be for me.

FReT # giiced & o T & JMefed T A |
May agriculture be for me, may good rains be for me, may victorious be

for me, may plants be for me.

2.3  Ksetrapati sikta (Lord of Agricultural fields)

&FEg 9fdel g faqa SR | HAE ARcedr & & Horared ' el

We invoke the lord of ksetra, by whose grace indeed we prosper. He

propels, nourishes and protects us.

STET 9d AYA-HH OIRa IAT IEANY e |
AYLIA gdHd YT o: Iqa Fdeq IR

 Yajurveda 18.14
 Yajurveda 18.15
“ Yajurveda 18.17
** Rgveda 4.57.1-8
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O lord of the ksetra, with the sweet waves of nature’s bounty, may you
enrich our fields like how the Cow mother nourishes the calf and with the

sweetness of cosmic order nourish us.

AYANRIEECITT 3T AYHAAT eI RETH |
STEY TAAYATHA 3cdRsTedl Jeded WA (131
May the plants be sweet and enriching, may the water and sky be sweet,

may the lord of the ksetra be sweet to us, and we worshipers of him follow

thy footsteps.

e ATET: YA X YeA F ATl |
el TN TEIecdl YAASTHRSI ¥
May there be prosperity for the oxen, prosperity for the people,
prosperity for the farmer, may the plough bind prosperity for all.

YATHARIAAT arel ST efefd ashy: 9 |
dadHT Asadd sl
May the oxen and the plants, prosper through the god who governs

clouds and rains be pleased and shower the field.

37T GO o7q WA deerHe o |
AT of: AN JAT o1: FGherard &l
O goddess the harvest we worship you, you be favorable to us and

nourish us with abundant produce.

AT o GIEIAT GEIHTRIATRT FATH ol
May Indra take care of the goddess of harvest and may enrich and sustain

her, may the goddess of harvest yield us with abundant produce.
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e &: Dol Td = $H YA FART HH I are: |
e Ioiedll FYAT G YATHRT YAAEANY et [I< ]

Prosperity for us, fruits of our actions be realized, may there by
prosperity for the earth, may the oxen attain welfare, May the gift of the rain
God through sweet showers bring prosperity, and may the rain God be

happy with our sacrifices.

2.4  Krsi-sikta (Agriculture Hymn)

ORT Fooifed Hadl JAm 9 dead gus |
ORT <Ay gerdle el
Wise and devoted to the Devas the skillful men bind the plough-ropes
fast, and lay the yokes on either side.

eidd X1 & I TAT Fd Al gudg So A |
farst: <EfSe: WRT 34 A AT FguT: TFaAT Fadel IR

Lay on the yokes and fasten the furrow, sow the seed within it. The great

spirit shower us with plenty (of produce). Let the ripe grain grow tall near to

the harvest sickle.

T JIRAGAH TFATT |
3feeaud IMATE GeuTagydrg Nl T Thedd 113l
The plough-share that binds the plough brings us happiness, furnished

with goodness. Blessed with a cow, a sheep, and oxen to draw the plough.

'® Atharva-veda, Saunaka samhita, ajﬁlw 3.17.1-9
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go: WiaT fof FEong a1 quifsy &7 |
AT o I GRTHRTATRT TAH 19l
May Indra press the plough deep, may the plough be guarded by Piashan.
May the plough bring out the produce and yield (milk) year after year.

T Fhrell T Jewd S YT AR 3] Jo] aTgle |

QATIRT gFasT AT Gioeder el wdaet (9l
Let the plough turn up soil, let the peasants happily drive the oxen.
Pleased with our offerings, let Suna and Sira make the plants bring out

abundant yield.

e ATET: Qe X YeA ho ATl |
YA T TEIedl YeAASEHCSIT IE ||
May our steers be happy and may our workers be happy. May the plough
turn the soil happily, let the men happily drive the goad.

YARINE TH A YA |
Tefefd Ty qEd-AET [@sede ol
Suna and Sira, welcome to this land and bring out the milk of produce

that is made in heaven. Bestow us with good yield.

Hid drarHe FardrE goEr Sd | JUT F: GHAT Il TUT 7 Fhell Ha: <l
May the auspicious produce come to us, we venerate you. May you bless

us and bring us fruits abundantly and prosperity.

33



golol HiaT HYAT T [aedEaRadr Awefe: |

a1 o A qIHagcEale ) gaaictedd el 1Rl

May I be blessed by Visva-devas and the winds, with good produce and
be bestowed with ghee and honey. Turn this land into wealth of milk. O Sita

enrich us with your yield.

2.5 Krmi-sizkta (Agricultural pests and their control)

This stikta of Atharva veda provides us with a list of botanical pest
control methods in a cryptic and poetic style. Plants and their botanical
extracts are good pest repellents, such as Ajasrngi (Gymnema sylvestre),
Guggult (Commiphora mukul), Pila (Salvadora persica), Naladi
(Nardostachys grandiflora), Auksagandhi (Fatatus paniculata), Pramandani,
Asvattha (Ficus religiosa), Nyagrodha (Ficus bengalensis), Mahavrksa
(Euphorbia tirucalli), Sikhandi (Jesseminum oriculatum), Prenkha, Haritaka
(Terminalia chebula), Arjuna (Terminalia arjuna), Apamarga, Aghata
(Achyranthes aspera), Karkari, Ayasmayi (Aloe vera Toarn), Hiranyaparna

/Hiranyayi, Arataki (Odina wodiar), Muska (Simplocos racemosa), etc.

Many of these plants can also be used as inter-crops in Agroforestry and
Medicinal plant gardens. In addition, these plants themselves are Medicinal

plants and many are used in Ayurveda.

AT qAHYETUN STEe] TETEAVE |
AT STl heIEcadT Hudl 3Ec: 12|
O Plant, in olden times the Atharvan sages protected by driving away the
pests. Kasyapa, Kanva and Agastya too did the same.

" Atharva-veda FIAYFIH  4.37.1-6
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AT JIHACHRET U AT |

TSI T&T: Fale] TeteT AR (IR
With yourself we repel all the pests, O Ajasrngi (plant), may you chase all

the pests. Let all pests to run away due to your smell

T JecaTlATSTT dRHAIETTH |
IeATel: drell AcTcleraniaer: JHwesA |
FeRATHRE: Ffdgesr 3= 113l
Let the pests, puffed away, go to the river, to the ford, Gugguli, Pila,
Naladi, Auksagandhi, Pramandini, etc. you all have become effective in

driving away the pests.

JARTCYT =INT HgIeT: RA@ose: |
deadreaRd: Ffdgesr ey ¥l
Where the great trees such as Asvattha and Nyagrodha with their leafy

crests, there the pests shall be driven away.

T g: 95T §RAT Sl 3d JATEAT: Hehd: Haglod |
deadread: Ffagesr ey sl
Where there are herbs such as Prerikha, Harta, Arjuna, Aghata, Karkari,
etc. there the pests shall be driven away.

Tl NV deen Jatadr |
ST U <gud €|
Let the herbs Ajasrngi, Arataki, Tiksnasrngi penetrate the pests like

Indra’s thunderbolt and drive them away.
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2.6  Ecology in The Vedas
2.6.1 Osadhi siikta — Plants as mother of all other life-forms

7 3N T ST S RETZI G |
Hol o SHUTHE A YA Fea = |
Those plants which existed before these gods before three eras are the

protector of cows and are having 100s of seats and also 7 layers.

eref af 31 e FEwHd o & |
37EIT QTcTeheal JATAH H 30976 Hl ||
Oh, dear Mother! Hundreds are your seats and thousands are your

channels/branches.

INTARF ATaETe@r e 54 |
HAIHARE 17 AT 3HTcAT oI d Te- ||
These plants are indeed goddesses as I proclaim, due to which all life-forms,

cows, horses live and the ‘atma’ is the other half of them.

TAEY: FHIAT TaTTeT: FiAATAT |

faw: & 3=aa fAvaaig#gard:> ||
Where the plants are abundance there the kings are strong, like they are
together. The one who protects the plants, is a scholar, healer, destroyer of

evil.

*® Rgveda, Osadhi stikta 10.097.01
" Rgveda, Osadhi siikta 10.097.02
*Rgveda, Osadhi stikta 10.097.04
*' Rgveda, Osadhi stikta 10.097.06
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2.6.2 Nature — The Mother

T A a¥ed Toledr: FIATTeT AT e | Ieataard, HesTadrH
INTATIATH T ST A || IeeToesldd WASS a7 TW: | Feleat:
AR AN Eafa |

May rivers flow and clouds give rain, may medicinal plants flourish and
may all trees bear fruit. May I be the benefactor of the food like rice and milk
products. The food served on the plate is a gift from nature, whose

consumption will lead to the highest level of prosperity and well-being.

This mantra reminds us of the importance of a clean environment, the
role of nature and people (farmers) who produce the food. It links the process
of food production with the act of creation by nature’s order; it is the nature’s
order which maintains the water cycle, the plants, and the farmers who
produce food. By mentioning rice and milk it reminds us the wholesomeness

of food.

39 Yele] YT GIAET Gl o1 HIH | SEATRTTASIEH AT AT HTH |
TgFoSCATHST AeaT geaRd HH Hd Yoo HAHTIISHAT o Ticerg Famer |
Let the water (made sacred by this Mantra) purify earth. Let such purified
earth purify me. Let this water purify my teacher. Let the Vedas that were
taught by the purified teacher cleanse me. Let this water help me regain
purity that I might have lost by eating leftover and other such impure food.
Let the water wash off all impurities that I might have accumulated due to

my misdeeds. Let the water cleanse me from the mistake of accepting money

? Taittiriya Brahmana 2.7.16.4

# Mahanarayanopanisad 23rd Anuvaka
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from people who might not have earned it in righteous way. To attain the

above boons I offer this water to self as oblation**.

2.6.3 Aranyani siikta (Goddess of Forest and Nature)

In this Aranyani siikta® the forest is personified as a goddess and
worshiped. The glory of forest and her role in the grand scheme of the natural

order are poetically described in detail in this Rgvedic stikta.

IROIIROUAIE! AT 9 7 |
AT AH o Jeoi@ o car iRa f[eedr |

She walks among her offspring the plants... From her and from her sprang

the blossom of a flower and comes the tree.

JeTRaY ded Iguraid eae: |

IMEMRfARE erageRuAfAaAgd ||
She walks to make the land fertile... The spring blossoms from her step,
creates beauty... She dwells here and everywhere, her offspring are

everywhere... She is both real and empirical... she is an illusion.

3d aa FdlGecgdd deHT TAA |
3dl 3R AT AhIRa Foifd I
The divine forest goddess spreads her wings and fills the forest... enriches us

like cow... You can feel her presence everywhere.

** This mantra is used in the madhyanhika (mid-day) ritual. After uttering this one has to sip

the water from one’s palm for self purification.

* Rgveda, 3RUAMAGFIH 10.146.1-6
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MASNY 3Meaafd Sase Jdaeld | a9=RuI-aT qEAEgeifefd A=ad |
You can witness all, yet only a few can see her... Rare those who can
merge with her... She moves and shifts and all her forms are pure... She is

invisible and resides in her offspring.

I K R N I p N E p R il
TaTer: Heled SeEary JUmeH fuedd |

Those who kill her children, suffer accordingly... She treats all the simple
minded and scholars alike... Earthlings come here for silence... She is a
fragment of imagination... She is frightening for some and knowledge for

others... She is fragrant and from her comes all medicine.

A>oTetalleyr TRIF TEdeeTHpIael |
91§ FON ATCRFRTATAFRITITH, |
From her comes food and fruit without cultivation... She walks, she
disappears, yet her aura surrounds me... She the mother doesn't hurt... I'm

inside her womb... protected.

2.6.4 Comparison of Human and a Plant

The Brhadaranyakopanisad®® compares the human being with a plant: in
This outlines the comparison of the form of a human being is similar to that

of a plant — in terms of being a life-form

TUT gall Feeatel: add qeulsHET |
O AT qUiTfel caeh 36T Scaifear afg: Il ¢ |l

2 Brhadaranyakopanisad 3.9.28
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A man is indeed like a mighty plant; his hairs are its leaves and his skin is its

outer bark.

IO UG 3 BfORA Yo, caad 3c9e: |
TG, TG, 3TleTTe, eOUTIE SifeT T: JaTIe 39 el IRl
The blood flows (from the skin) of the man, so does the sap (from the
skin) of the plant. Thus blood flows from a wounded man in the same

manner as the sap from a plant when it is chopped.

AT 36T AT fheATe TATT ATCELH_ |
TN 3o GrRTOT Foll Hool Tl T 131l

Flesh within corresponds to the inner bark; the nerves are as tough as the
inner fibers of the plant; the bones lie behind the flesh as the wood lies behind
the soft tissue. The marrow of the human bone resembles the pith of the

plant.

2.6.5 Agricultural fields
AT GETl Aol YaTieasaiod aeag |

gfad favaearad gdesaesa |
In which place the plants and trees are steadily growing and sustaining

the world, protecting and nurturing life and that land we worship.

2.6.6 Manuring

FoolT AT HTIIGIRIEA 756 HAWOM: | e W AvadTaliar 3uae
I 38T aMME: UAg! Ahd IS | 3gaid 9 Sged ARy HAWHE] T |

? Atharvaveda 12.1.27
% Atharvaveda 3.14.3-4
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Oh, karisini (cow dung)! having come together with the soil for enriching
the plants, rich in manure, bearing the sweet of Soma, come to this soil, free

from disease.

2.6.7 Ecological protection
AT o gorfeartar> ||

Forests should not be destroyed.

fRYaY o7 TaITe: ATTHIsTECTH ISR |
AT SITaTgiAdT 31T AT 3feaReT AT dereddie” |
Let the earth, heaven, plants and beings be happy. Don't destroy these in

any manner.

2.6.8 Sun light and Rainbow
o car gRar I dgled &a §F | nfaseher fa=eror |

3 o YA G U Accy: | i sagfaafe:’ |
Hey Suryadeva, you're the protector of plants through your 7 colored
(horse) chariot. In the sky, your rays have the power to both nurture and

destroy everything.

2.6.9 Water, Air and plants

AN Seeifl FHaa fa AR geed g2 fava=aion |
31TOT ATl 3NWER: ATl TehieAs] 3ael JTuare~ Ii1

* Rgveda 8.1.13
**Sukla-Yajurveda 11.45
*' Rgveda 1.40.8-9

*2 Atharvaveda 8.1.17
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Scholars refer to three elements of life on earth, they are water, air and
plants. They exist in the world from the very beginning. They are called as

‘candas’ due to their nature of covering the earth and present everywhere.

2.6.10 Avi - The Chlorophyll in Plants

TGS ATH aell FAEd-geT |
T TUUT $H J&TT &R g RadsT: |l
The word ‘av/ (M) means protector, as per Amarakosha and
Halayudhakosha. According to Vedic pundits, this term in Atharvaveda
refers to the green pigment or the ‘Chlorophyll” (the essence) of plants, that
which is present there due to ‘rfa’ (the universal cyclical order /nature’s
cycle) which surrounds everything and binds everything (10.8.31). Due to this

reason it is considered as the protector of all life-forms.

2.6.11 Pollution

fRva a7ar gatmer: ATTTECaH A |
AT cITaTgiAdT 31T AT 3eTReT AT dereddie * |
Let the human beings and all life-forms be auspicious, Let the earth,
heaven, plants and beings be pure. Don't destroy /pollute these in any

manner.

2.6.12 Rta saktam — Nature’s cycle

AY Gl RADA 7Y aRod Aot [#Aedn: of: e 3weh? |

33 379 90.¢.3¢

3

* $ukla yajurveda 11.45
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May the sweet winds bring order. The rivers bring sweet water. Sweet

plants be there for us.

AY AFIHANTH AYAIIT TST: |
AY eIRE] 1 e |
May the sweet night enrich the plants, May the sweet earth give
prosperity. May the Sky our father be sweet fo us

HYATAT FoTETicl: HEYAT 3 G |
ATedT: AT Sdedq & ||
May the plants be sweet to us, may the Sun god be sweet to us, may there

be sweet cows for us.

2.7  List of various Agriculture hymns in The Vedas

The Vedas being the store-house of great wisdom of ancient lore, contains
many hymns on Agriculture. Some of the important hymns relating to
agriculture are given in the Table No. 2.1. including certain select hymns and

verses are highlighted to signify the importance of agriculture in Vedas.

Rg-veda Vedic hymn (§hH) Description
2.1 oA -GFAH (anna- Worship of food, plants and their
siikta) role in sustaining life on Earth
457.1-8 79I GFdH Worship of the lord of Agriculture
(ksetrapati-siikta) fields and also contains various
duties of farmers

» Rg veda 1.9.6-8
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5.83.1-10 WW( parjanya- Chants for bounty of rains and
stikta) abundance of water for agriculture
5.84.1-3 lc;'aa?:q‘;\raﬁ;q' (prthvi- Earth as the fundamental basis of
siikta) life and praise of its life sustaining
abilities
6.28.1-8 Jﬁ-w (go-stikta) Worship of Cows, animal
husbandry and their role in
agriculture and human life
747.1-4 IR FAH (apas-stikta) Water and its role in ecology and
7.48.1-4 the universal order in sustaining of
749.1-4 life
7.50.1-4
10.75.1-9 Worship of Rivers as goddesses and
ﬂa—w (nadr-sikta) their usage for irrigation in
agriculture
10.97.1-23 m.w (osadhi- Worship and praise of Medicinal
siikta) Plants as the mother of life on earth
10.146.1- 6 | 3RUATTA-FerclH, Worship of ‘aranyani’ - Forest,
(aranyani-sikta) Personified Goddess and her role in
maintenance of Life on earth,
balance of the ecological system
Table 2.1 Agricultural hymns in Rg-veda
Atharva- H&FdH (Vedic hymn) Description
Veda
141-4 3TI-9rET (apa Worship, praise and prayers to the
1.5.1-4 prasamsa) Waters, and Rivers
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Atharva- HFdH (Vedic hymn) Description
Veda

1.6.1-4

1.33.1-4

313.1-7

6.23, 6.24

19.2.1-5

3.17.1-9 Tﬁ_w (krsi-stikta) Glorification on various aspects of

3.241-7 agriculture. Praise on the harvest
and produce

3.18 do-l{-t-llra-{-l“ckd H Glorification and worship of Plants,

(Vanaspati-siikta) trees and forests

415.1-16 qfﬁ;w (vrsti-sitkta) | Rains and their role in agriculture

7.18.1-2 and food. Worship of the rains

434.1-8 W’W Prayers for abundance of food

435.1-7 (anna-samrddhi-siikta) | production and availability for the

11.1 betterment of humanity and all life
forms

4.37 W (krmi-siikta) | Pest control ~methods using
medicinal herbs

6.16.1-4 | 3NWeRT wrET Praise of various plants, Worship of

871-6 (osadhinam prasamsa) | the medicinal plants

6.68.1-3 IYTHFAH (vapana- Praise of agriculture - planting and

siikta) sowing of seeds and plants
6.17,7.58, 3ooT-JaFdH (anna-sikta) Praise of foods (grains) and other
6.142.1-3 produce as the basis of sustaining
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Atharva- HFdH (Vedic hymn) Description
Veda

life

11.1 W—W(Odana— Rice as the foundation of human
11.3 siikta) food and life
12.1.1-63 Prayer, worship and praise of

t(r’?,T:ﬁ.a‘\'q'ﬂ'ﬂ\ (prehvi- Mother Earth

stikta
6.141 Worship and animal husbandry
10.10.1 -34 | TVHGHT (go-mahima
12.4.1-53

Table No. 2.1 Agricultural hymns in Atharva Veda

2.8  Ramayana - Plant diversity in Ramayana

Ramayana is the first ‘itihasa’ (Epic) and narrates the life journey of Sri.
Rama, one of the most important King in the ‘sirva-vamsa’” (Surya clan).
Throughout his physical journey, Sri. Rama was crossing many places
including larges forests across Ancient India. The narrator of the epic Sri.
Valmiki has described many of these forests in detail along with descriptions
of many plants within those forests. The plants described include evergreen

/deciduous trees, flowers, medicinal, edible plants, climbers, etc.

The main forests described are Citrakiita-vana, Dandaka-aranya,
Paficavati-vana, Kiskindha, Lanka and also the forests beyond Himalayan
mountains. Details of the forests include in addition to flora and fauna, the
water elements, animals and birds, etc. There are also passages which
describe the land surface, biodiversity, vegetation, density, degrees of

wilderness, etc. The two major forest types according to Ramayana are large
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forest and small forest. Citrakfita-vana and Dandaka-aranya were mentioned
as ‘mahdranya’ (big forest) and rest of others were small forests at that

time.

2.8.1 Citrakiita-vana

TESChIgTeCehehl fcholedeiiqeilicd o agurer fAras |
FIIRT FATGIART FroN: FIFIANCT FHAGHHAA " |

The auspicious mountain (Citrakita) resounds with the note of cheerful
lapwings and cuckoos. Intoxicated elephants and deer move about in the

enchanting mountain. In this place you can settle in a hermitage.

FAECT J d g&T dWediidshad ar |
SPIRTATT Il JTcal aifel g8 aYd Hlelalel ||
TeIRIEEAfAN T adRd IHA: |
| IrATRIHCET I TR AT |

Reaching that tree, you may tarry or proceed further. A krosa from there,
you will see a beautiful forest filled with dark trees mixed with Palasas and
badaris and bamboos on the Yamuna. That path leads to Citrakita. I had

traveled through it several times.

dieAfeTedr: AR TTaT fTqIHr: |
AT TG YART Horswom:" ||

* Valmiki Ramayana 2.54.43
* Valmiki Ramayana 2.55.8
* Valmiki Ramayana 2.55.9
* Valmiki Ramayana 2.91.30
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There the best of fruit-bearing trees like bilva trees, kapittha trees, citrons,

amalaki trees and mango trees full of fruits sprang up here (in Citrakita).

2.8.2 Dandaka-aranya

HTAEATETATRY GoUaTarHh: | AlGR Tt Jearateataenisiar: |
YR TETThTFTeh: helehl[d | T HAATAEAEAETSI ARG ||

YocotEecatal d: JUMAIRERM | tameashoiafey: erafifhemured:* ||

This place is covered with trees of sal, palmyrah, mango, jackfruit, dates,
kadamba, punnaga, asoka, campaka, tilaka, ketaka, sandalwood, spandan,
dhava, asvakarna, parnasa, khadira, sami, kimsuka and patala. It (dandaka-
aranya) is full of other trees, small trees, shrubs, wild paddy, flowering

bushes and creepers that run on the ground.

A total of 182 plant species were mentioned in Valmiki Ramayana at
various places among the 5 forests. Among these 182 plant species, 105 are
trees, 5 are small trees, 8 are shrubs, 22 are herbs, 15 are climbers, 6 are

grasses and 20 are aquatic herbs®.

2.9  Agriculture, Botany and Ecology in Mahabharata
Mahabharata is the second oldest and longest ‘itihasa’ (Epic-history)

and narrates the life journey, valor and achievements of the ‘candra-
vamsa’ (Chandra clan) kings and Sri. Krsna. Narrated by Sage Vyasa in

Sanskrit, this epic is spread in 18 books. In Mahabharata, 17 books out of the

* Valmiki Ramayana 3.15.16
* Valmiki Ramayana 3.15.17
* Valmiki Ramayana 3.15.18
® M. Amirthalingam and P. Sudhakar, Plant & Animal Diversity in Valmiki’s Ramayana,

C.P.R. Environmental Education Centre, Chennai, India
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total 18 books describe the life history and exploits of the Kuru clan cousins —
the Pandava’s and the Kaurava’s. The war among these cousins and their
respective allies was also described in detail. Post war there are several
passages which describe in detail of the duties of Kings with respect to civic
administration and its intrinsic parts such as ecology, nature preservation,
agriculture, administration, commerce, etc. Mahabharata is considered as the
fifth Veda due to its detailed coverage and advice on worldly affairs, human

development and also spiritual emancipation.

HAHTHGAT: J&T: *|

Plants fulfill all desires (of humankind).

2.9.1 Forests are sacred wealth

Forest offers food and shelter for all animals — Forests maintains the
‘Rtu’ (seasons) bring rain and maintains the weather. Forests are
considered sacred wealth of a nation and every king in the olden days knew

their significance®.

T g S T camer AT AT e |

7 TG, a Fd AT o T: Fd Tt |
g f§ 8T canieatrs t&fa e ||
Don’t destroy the forests and tigers and don’t make forest devoid of
tigers. Forests can’t be saved without tigers and tigers can’t live without

forests, because forests protect tigers and tigers protect the forests.

* Mahabharata adiparvan
* Mahabharata, Santiparvan

* Mahabharata Udyogaparva 6.37.41 & 42
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2.9.2  Science of Photosynthesis
del dooTalAlGd SRAATITATEC! |

HERURUIATT &gl gefaed Sad ||

Water is drawn by the roots, it reacts with heat from sunlight and air

(CO2) and using the combinations of water, air and sunlight, it transforms it

into Sap, from which growth happens.

2.9.3 Botany

The knowledge of Osmosis in Mahabharata was later discovered by
Kramer - 1969 AD which states — Due to rapid evaporation of water from
leaves during transpiration, a tense is created and transmitted to the xylem
(through a semi-permeable membrane) of the roots, causing the water to

. 4
cross cell wall and rise upwards™.

2.9.4 Plants and mankind

Growing more plants have been prescribed in Mahabharata for the

greater good and protection of mankind and life on Earth.

AlAd gde get: dRIfed R T |

JHACARUTCART JAd &l &gar:® ||

2.9.5 Plants are sentient beings
Sensory intelligence of plants is discussed in detail during the (Bhrgu-

Bharadvaja samvada) discussions between the teacher Sage Bhrgu and the
student Sage Bharadvaja in the Moksadharma-parva of Santi-parva, in the

epic Mahabharata. The details of the discussions are given below.

* Mahabharata Santi-parva 12.182.18
* Mahabharata Santi-parva 12.186.13 — 16

* Mahabharata Anusasana-parva 5.8.30
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e Body
R grsasifdend | cda: TsafReied FUaeTgaHe |
A gror W& Telf eedfcgzaiaan® |

Body is made up of 5 primordial elements. The sensory organs such as

auditory, olfactory, gustatory, integumentary and vision are known as

'indriya' and is common for all living beings movable and immovable alike.

e Ethereal
HATATHTY JaTOTATRIRNSET & §er: |
Al geuthelefFdfcd aeuTeaa’ |
The plants produce bear flowers, fruits, etc. because of their ethereal

nature they are able to bear these.

e Integumentary sense
FSHAN FAR—IA qUT cdahel JSIAT T |
Forad ffa T TadieaaT faega™ |

Leaves, flowers, fruits and skin undergo shrinking, drying and fading

when there is excess heat or cold, this shows that plants have the sense of

touch.

** Mahabharata Santi-parva 12.182.5
* Mahabharata Santi-parva 12.182.10
*? Mahabharata Santi-parva 12.182.11
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e Auditory sense
aRgIIAfAfAsAY: el g fefa |
AT IETA A TAATEDUA o] qrear:>® ||

Flowers and fruits fall down due to the sound, wind, fire and lightening

and therefore plants have the sense of auditory.

e Visual sense

dooll I5¢Td g&T FAddd eaid |
T ggeseed ARsTEd arArcagfed greur:> ||

Plants like climbers and creepers grows in all directions (in search of sun),
if they can’t see how they can climb/creep. This proves that the plants have

the sense of vision.

¢ Olfactory sense

qUITqUAEAAT I-dedeT fAfaeRiy |
3RWM: fSTdT: Aied dEATooTEed grear:> ||

The plants are sensitive to smell, they can identify good and bad. They

respond to different types of smoke (such as polluting or fumigation) and

thus plants have sense of smell.

e Gustatory sense
ure;: Afcrerarereg earefiar o e |
sTfagfafshacared faegd & ga™° ||

** Mahabharata Santi-parva 12.182.12
** Mahabharata Santi-parva 12.182.13
** Mahabharata Santi-parva 12.182.14
*® Mahabharata Santi-parva 12.182.15
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Water absorbed through the roots of the plants can cause diseases due to
the taste, and if the water is good then it can promote growth. This proves

that the plants have the sense of taste.

g@g:@a’raa TEUNMeGeed I fagund |
Sfd 9T gefomeda=g o faegd™ |
Plants grow back when they are cut and they also suffer a lot of physical

pain like all animals, therefore they are living beings like all others.

This in late 19™ century for first time proved using modern scientific
methods by Dr. Jagdish Chandra Bose. Dr. Bose during his experiments
proved the reactions of plants to sensory stimuli, which he demonstrated to

scientists in the year 1901.

2.9.6 Importance of Agriculture
The importance of (1) agriculture as primary Economic driver and (2)

agricultural studies as a core part of education as discussed in Mahabharata
are given below. In addition, in many places, Mahabharata also critically

instructs the role of agriculture in nation building, polity and administration.

SiTaarse TSNl quilfel T Helled o |

graret fafafaserfa o Hf¥: qaarger™ I
In which ever country where the lakes are built and which are full and
also distributed (for irrigation), in those countries agriculture is not
dependent on monsoons. This verse is an advice to the king to build water-

bodies in the country.

*’ Mahabharata Santi-parva 12.182.17
*® Mahabharata Sabha-parva 2.20.5.0.67
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The king should protect agriculture, trade and commerce for the benefit

people and upholding of loka dharma™.

2.10 Summary

This chapter highlights the Vedas literary focus on agriculture along with
certain key Vedic passages relating to cultivation, ploughing, pest control,
Goddess of forests and Ecology and prayers to the lord of agriculture for
good yields. In addition, certain key passages are also given from Ramayana
and Mahabharata specific to agriculture and botany. These are highlighted to
delve deeper to understand the importance for agriculture since ancient days

and also to understand the higher principles of sustainability.

* Mahabharata Bhisma-parva 7.12.63.10
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Chapter 3: Vrksayurveda, a detailed overview

3.1 Background

Vrksayurveda is a holistic plant life science discipline concerned
primarily with Agriculture, Agroforestry and Botany including all the allied
disciplines such as soil science, seed management, irrigation, pest control,
agro-meteorology, post-harvest storage, and ecology. As many of these
sciences are tightly interconnected with respect to their impact in Agriculture
and human livelihood, all these branches of sciences were offered as part of
the integrated educational discipline called Vrksayurveda, and thus this
becomes a holistic science. On par with Ayurveda, Vrksayurveda was
considered to be an important scientific discipline for the benefit of one and

all in ancient India.

The most important ancient administrative and economic treatise of India
‘Arthasastra’ defines Vrksayurveda as 'a;aaﬁ-m-mcr -mamﬁ-agﬁ-ﬁm ’
meaning the education of the science of Plants from germination, cultivation,
maintenance, and to all allied activities. It is to be noted that this definition
includes most of the agriculture activities during Sri. Kautilya's time) and

later, the Vrksayurveda texts ‘Krsisasana’ and 'Vrksayurveda of Surapala’

define it as FTGeT-GHIIII-13 To7-T6-ITUI- [ Be@T- 1318 meaning the rules of
Agroforestry, Water management, Plant growth & treatment. Kamasttra of
Vatsyayana defines it as ‘?{&Tl'ﬂﬁaﬁﬂ : 3l a;?ﬂT% -ﬁcrw-gf?cﬁﬁn?&rr-aﬁ?er-
fﬁf:’ - activities of cultivation of plants, growth, treatment and garden design

is Vrksayurveda yoga. Therefore, Vrksayurveda deals with end-to-end cycles

of agriculture.
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Vrksayurveda in essence is the continuation of Vedic ideas (Rg Veda and
Atharva Veda) with respect to the entire gamut of Agriculture and allied
sciences. As per archaeologists, agriculture and animal husbandry have been
practiced in India for over 8000 years and the practical knowledge being
handed over from generation to generation and have been scientifically
codified in Vrksayurveda texts specifically for different regions, land types,
rain patterns, soil conditions, water availability, and topographic /seasonal

conditions.

Vrksayurveda is considered to be originated from Atharva veda and at
the same time shares philosophy, ontology, and treatment principles with
Ayurveda which originated from Rgveda. According to the Asian Agri-
History Foundation (AAHF), Vrksayurveda as a science has been in practice

in India for over 3000 years.

Currently, about 15 Vrksayurveda texts in Sanskrit and other languages
have been published starting with “Krsi parasara’ (~B.C.E 400 by AAHF) to
the most recent text of ‘Krsi sasana’in 19™ Century C.E. Vrksayurveda texts
are written in ancient and medieval times and were generally in Sanskrit
language baring a few in local language such as in Bengali, Kannada, Telugu,

etc. and these were written after 16" Century C.E.

Vedas, being time-immemorial—is an ocean of traditional scientific
knowledge and wisdom. The Vedic literature is vast and has guidance for
every walk of human life — psychologically and socially. Vedas are the best
sources of comprehensive ancient human wisdom which stood the test of
time and scientific scrutiny. With respect to many scientific disciplines civic

development, Seers of Vedic lore have contributed immensely and recorded
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them for the continuation of the Vedic tradition and for the betterment of

humanity.

3.2 ‘Anubandha-catustaya’ of Vrksayurveda

‘Anubandha-catustaya’ denotes the four important prerequisites for the
critical study of any particular $astra text in the ocean of Sanskrit literary
works. ‘anubandha-catustayo nama adhikari-visaya-sambandha-prayojana’,
meaning capacity, subject matter, relationship (between the subject and the
person) and the result. It is to be understood that, most of the sastra texts

have moksa (spiritual emancipation) as the ultimate goal.

The ancient dictum of $astra defines it as ‘sarvo pi sastrarthah purusartha
paryavasayi’ meaning, ‘the essence of all ‘$astra’ is the culmination into the
ultimate purpose of life, which indeed is the liberation (from the mundane
worldly cycles). Vrksayurveda being an important science as part of varta
(economic activity) also culminates into fulfilling all the four aspects of
purusartha (the purpose of life) such as dharma (order /right conduct), artha

(materialistic means), kama’ (desire-fulfillment), moksa (liberation).

In the most important Ayurvedic canon, ‘carakasamhita’, it is clearly
propounded that health is paramount not just for a good worldly life but also
for spiritual emancipation and diseases are indeed hindrances to achieving

these life goals.

Food sustains life and health and thus is the means for all things

meaningful. All beings sustain based on food60. Food depends on crop and

60 3TesT ITOT ol AleaTHool TaATIHTETH |

57



crop depends on agriculture, therefore first and foremost, one should focus
on agriculture6l. An agriculturalist should know seeds, soil fertility, planting,
growth, yield, measurements, trade, etc. completely62. Leave everything else
and take care of plants as they are the ones which are instruments for worldly
life, means, desire-fulfillment and spiritual emancipation63. Human health is
entirely dependent on food. And the purusarthasé64 are dependent on health,
in turn. Therefore, discussing about the science, Vrksayurveda, that promotes

health is apt and necessary.

3.3 Varta — Economics in Ancient India

In Ancient India, Vedas and other sastra (holistic scientific disciplines)
including agriculture are collectively were considered to be part of vidya
meaning education and also as vidyasthanani meaning branches /disciplines

of formal knowledge /education)

E\q@wgquu ad g iaeT: ||
61 37T & UTeTHSAT U HST =1 7 |

d{-d-lldj:lé IRcTS E(Ifﬁf Tcated dRAA Il - 1.6-7, krsiparasara

62 ST o faee FATCRTTAIVIUET T |

ATAANRTSS SeaTe], Jemdened §aer: | - 6.330, Manusmrti

63 Udcdcd IRaATT JaTRIau] FARA |

AT HTHATEITON gﬁfﬁ-'q: et Ia: Il - 1.8, surapala-vrksayurveda

64 UHTIRTAAIETONH IRITT HATHH |

TIMETET Ugd: ATAT SNATET T || - 1.74, siitrasthana, carakasamhita
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“Veda-sastra”
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Figure No. 3.1 Vidyasthanani

Veda (Vedic sciences), Political science and Economics (Agriculture,
Trade, Animal husbandry and Lending) are the three main branches of
education. Based on these educational principles, the journey of life on earth

is managed65.

Strengthening trade, tax, markets and likewise agriculture and through
such economic activities, all-round management and protection is done by
these scholars66. Agriculture, animal husbandry and trade here are the
sustaining factors of human life. The education also includes Polity and Veda-

§astra, by these human beings live in this world67.

65 3 ardr gusIfafeddr faeam fseams |
e g JPFAIE: elieharar @I | - 3.33.149.0.31, Mahabharata,
(Book —11I, Vanaparva)

66 TUITRIATOTSITH: FHEATAT QAN |
arerar YA @4 e Uer: gfaemiate: |l 3.33.149.0.30, Mahabharata, (Book -
11l Vanaparva)

67 HNINREIAVCTH 58 e Sfa=ie |
cussifa: FAT facar A ofehr: aecgd || 3.37.198.0.23, Mahabharata,
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Philosophy, Veda-$astra, Political sciences and Economics (Agriculture,
Trade, Animal husbandry and Lending) and Polity are the four branches of
education68 Agriculture, Animal husbandry and Trade are Economics
(" Varta)69. Agriculture, Trade, Animal husbandry and Lending (banking) are

four types of (* Varta’) Economic activities70.

Similar views about the importance of the primary economic activities
such as agriculture, animal husbandry, trade and lending are found in many
ancient Sanskrit economic and administration treatises such as Arthasastra,
Sukraniti, Nitisara of Kamandaka, Manasollasa and also in
Rajadharmanusasana-parva’ (duties of Kings and rulers) of santi-parva in

Mahabharata.

Therefore, based on above references, it is proven beyond doubt that
Agriculture was the primary driver of economics in ancient India. The
scientific pursuit of agricultural studies as a separate important branch is
evident due to agriculture being termed as a vidya, (education) in ancient

India.
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3.4  Vrksayurveda and Ayurveda

The supplementary sections of Vedas are known as ‘upaveda’and they
cover various aspects of human lives including Economics, Arts, Medicine,
etc. Though these supplementary disciplines have been covered briefly as
part of Vedas, they were expounded in upaveda. These upaveda are also part
of the holistic scientific disciplines post Vedic period as a follow-up for

Vedas.

Vrksayurveda as part of Commerce & Economics ( Varta) on the one hand
and also as a sister-science of Medical sciences (Ayurveda) on the other hand.
Therefore, it is one of the most important part of basic scientific studies in

Ancient India as confirmed by Arthasastra.

Following are the Upavedas™:

e Ayurveda (‘ayus’ - Medicine and Life sciences), is the upaveda of Rgveda
e Dhanurveda (‘dhanus’ - Sports and Archery), is the upaveda of Yajurveda
e Gandharvaveda (‘natya’ - Arts and Music), is the upaveda of Samaveda

e Arthasastra (' Vartad - Economics & ‘dandaniti - Polity /administration), is

the upaveda of Atharvaveda

Vrksayurveda being an integral part of Ayurveda, deals with
pancabhautika-prakrti (Five primordial elemental nature) culminating into
the ensuring the livelihood by the production of ‘ahdra’(diet) and ‘ausadha’
(medicines) and thus covers the end-to-end cycle of harmonious living with

nature.
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3R Tqd | faeam egsereRtadr: || V.P. 3. 6.28

61



Vrksayurveda in verbatim follows the Botanical classifications found in
various Ayurvedic lexicon and materia-medica texts such as ‘Raja nighantu’
‘Bhavaprakasa nighantu” and also confirms with all the plant /soil

classifications found in vanausativarga and bhtimivarga of Amarakosa.

In addition, entire pharmacological principles of Vrksayurveda are also
same as that of Ayurveda starting with the panca-bhiita siddhanta to
rasapancaka (pharmaco-dynamics) and dravya-guna vijfiana (materia-

medica) and then dosa-prasamana (homeostasis) and cikitsa (treatment).

Considered as a continuation of agricultural parts of Atharva veda,
Vrksayurveda deals with ‘krsitantra’ (agriculture — crop /food grains
cultivation) and ‘upavanakriya’ (Agroforestry — all types of plant cultivation)

and thus covers the end-to-end cycle of the major activity of economics.

Agricultural references with respect Medicinal plant cultivation and
storage were covered in detail in the Ayurveda texts such as ‘caraka-samhita’
and ‘susruta-samhita’ and also other ‘dravya-guna vijiana’ (pharmacology)
texts. Therefore, it can be understood that many of these scientific disciplines
are interconnected and are also supplementary of the Vedic texts.
Vrksayurveda is also one among the 64 essential kala or traditional vidya

(education) in Education in olden days.

3.5  Vrksayurveda's literature wealth

Several texts of Vrksayurveda have been published from India’s rich
source of manuscripts spread across Oriental Research Institutes, Universities

and Private collections. Based on these published material, it is understood
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that Vrksayurveda texts provided agricultural methods specific to various

regions.

According to AAHF (Asian Agri-History Foundation), Vrksayurveda as a
branch of science had several texts specific to regions, various soil types,
different crop types, and topographical changes. However, with the
promotion and government patronage for Persian language and texts during
the Mogul rule of India and then to the English language and texts during the
British rule of India, many ‘geography specific’ and ‘crop specific’

Vrksayurveda texts in Sanskrit language have been lost.

As on date, over 30 Vrksayurveda manuscripts are yet to be and
published. In addition, from the 30+ published material, many of the unique
agricultural techniques and methods are yet to be experimented by

Agricultural scientists or practitioners.

Different Vrksayurveda texts focus on different topics and it is therefore
essential to refer to many texts to get the overall picture, holistic
understanding and also numerous methods, processes, technologies of the
traditional agricultural practices of India. The table 3.1 in the section 3.6.1,

provides the details of several Vrzksayurveda treatises and their focus areas.

3.5.1 Published texts and manuscripts of Vrksayurveda
Out of the several published ancient Sanskrit texts in the last 130 years,

the following table provides a list of over 20 texts, specifically Vrksayurveda
and 20 other treatises which cover various aspects of Vrksayurveda in

chronological order.
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Name Author Period Description
Krsi Parasara Parasara ~ 400 Agro Meteorology,
B.C.E Water management,
Krsi samanya nirnaya ~ 350 Commentary on Krsi
B.C.E Parasara — with
additional inputs on
seasons specific to
agriculture in Western
coastal areas right from
Maharashtra till Kerala
Salihotra Vrksayurveda Salihotra ~ 300 Compendium of
B.C.E Agriculture
Arthasastra Kautilya ~ 300 Agriculture
B.C.E management, economy
and Commerce
Kapadi-pratistha, Vyasa Various agricultural

Vrksa-aramadi-
pratistha, Vrksa-ayur-

JAana (Agni Puranam)

(Vrksayurveda)
methods including
construction of water
bodies, Agroforestry
and plant disease

treatment
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6.  Vrksayurveda varnana, Vyasa Various agricultural
Druma-ropana- (Vrksayurveda)
nirapana, methods
(Vishnudharmottara
Puranam)

7. Vrksotsava-vidhi, Vyasa Vrksayurveda
Vrksa vimarsa, methods, Tree /Plant
Vrksavaikrtya (Matsya festivals
Puranam)

8. | Gomahatmya  (Srsti Vyasa Animal husbandry
khanda, Padma
Puranam)

9.  Skanda-puranam Vyasa Agroforestry
(Arunacalamahatmya)

10.  Vrksayurveda siitra Dattila ~100 Referred in

B.C.E Kuttanimatam of
Damodara Gupta
11.  Krsi-sangraha Parasara ~100 C.E Various agricultural
(Vrksayurveda)
methods

12.  Krsi-tantra Katyayana ~100 C.E Various agricultural

(Vrksayurveda)
methods

13. Parasara-Vrksayurveda Parasara ~150 C.E Botany, Taxonomy,
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Morphology, etc.

14. GulmaVrksayurveda Horticulture
15.  *Kamasititra Vatsyayana ~ 400 C.E Parts on gardening,
horticulture
16.  *Vrksadivimarsa’ Sukracharya  ~400 C.E Chapter on
(Aramadhipati )- Agroforestry, Botany
Sukraniti and Agricultural
economics
17.  Vanausadi varga, Amara Simha ~400C.E Taxonomy and
Vaisya varga, synonyms of over 320
Bhiamivarga plants, Synonyms,
(Amarakosa) Agriculture, Land and
soil classifications
18. Sasyajataka, Varaha Mihira ~ 400 C.E Four chapters
Kusumalatadhyaya, dedicated to — Crops,
Vrksayurvedadhyaya, Agroforestry,
Udakargaladhyaya Gardening, and Water
(Brhat Samhita) identification
19. Bhiigarbha-jala-jfiana- Varaha Mihira ~400C.E Geology and Ground
Sastram water identification
and management
20. Adipuranam Jinedvara ~400 C.E Agroforestry,
Medicinal plant

cultivation, etc.
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21. Gurusambhita ~500 C.E Agro-meteorology,
Rain patterns
22. Sumarigala vilasini Buddhagosa  ~ 600 C.E Contains a chapter on
Agricultural and
Botanical details of
Plants
23. Kashyapiya Krsisukti ~ Kashyapa ~ 600 C.E Compendium of Rice
and Annual crops
including soil
treatment
24. | Abhidhana-cintamani Hemacandra  ~ 650 C.E Botanical details and
parisista — Nighantu classifications of
Sesa Medicinal plants and
herbs
25.  Vrksa-ayurguna ~ 800 C.E Botanical,
morphological data of
over 350 herbs
26. Dhanvantari nighantu - ~ 800 C.E Botanical and
Bhesajavidya Identification details of
Medicinal herbs
27. Surapala-Vrksayurveda Surapala ~ 1000 Collection and
CE Cultivation and Bio-

inputs for various

crops. ‘Kunapajala’ is
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highlighted in this text.

28. Lokavijayayantram Agro-meteorology,
Rain patterns
29. Bhesaja-vidyasiikti Medicinal plants and
their characteristics
including cultivation
30. Lokopakara Chavundarya ~ 1025 In Kannada -
CE agriculture specific to
Central Karnataka
region
31. Abhilasitartha- Somesvara ~ 1129 Horticulture,
cintamani deva CE Agroforestry
(Manasollasa)
32.  Upavana Vinoda Sarngadhara  ~ 13" Agroforestry,
(Sérngadhara paddhati) Cen. CE Upavanam,
Gardening,
Arboriculture
33. *Saddarsana Jinabadra sari  ~13™ Botany, Plant anatomy,
samucchaya (Gunaratna Cen. C.E Plant pathology
commentary)
34.  Prthvinirapanam Udayanacarya Botany and
Morphology
35. Nyayabindu tika Dharmottara Agronomy, Botany
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36. Sabdacandrika Cakrapanidatta ~ 14™ Lexicon of plants and
Cen. C.E Ayurveda substances.
Contains 398 plant
details with synonyms
37. Visvavallabha Chakrapani ~ 1540 Upavanam,
Misra C.E Agriculture, Seed
management,
Horticulture
38. Sivatattva ratnakara Basavabhtipala 1694 C.E Encyclopedic work in
(Popularly Sanskrit with 30,000
known as verses — Few chapters
Basappa naik on agriculture specific
& Basavaraja) to Southern hilly
region (Mysore -
Vayanadu)
39. Krsigita Parasurama ~17h Malayalam,
Cen. CE Compendium
40. Vrksaropanam - ~17h Agroforestry
Cen. C.E
41. Nuskha Dar Fanni- Dara Shikoh ~ ~ 17 Persian translation of a
Falahat Cen. CE Vrksayurveda text
during the medieval
period
42.  Rista Dar Falaha Edited by M. Persian translation of a
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Majumdar

Vrksayurveda text

during the medieval

period
43. Kuapasantividhi Baudhayana  ~18™ Wells and Pond
Cen. C.E construction

44. Krsikarma vidya Ramacandra ~18%h In Marathi -
sakhrama Cen. C.E agriculture specific to
gupte Southern Maharashtra

45.  Bharatavarsiya- Panduranga ~18%h Botanical lexicon of

vanausadhi-sarigraha  gopala mantri Cen. C.E medicinal plants.

46. | Krsi sasana Dasaratha ~ 19t Compendium of
Sastri Cen. C.E Agricultural practices.

With Narayana
Bhashya (Sanskrit)

47.  Vanausadhi-darpana  Kaviraj ~ 19t In Bengali — 2 volumes
Biracarana Cen. C.E of Agriculture and
gupta Botany

48. Pracyabharatiyam Rtu Dhunirama ~19™ Agro-meteorology

vijianam tripathi Cen.C.E

49. Tambilamafjari ~19™ Plant breeding — Areca

Cen. C.E nut, Beetle Creepers,

etc. Agricultural

techniques of
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Maharashtra region

presented in 223 verses

50. Vanaspati G.P. Majumdar 1927 Review and
compilation of various
Ancient Agriculture

and Botany.

Table No. 3.1 — Published texts of Vrksayurveda

In addition to these texts given in the table No. 3.1 , Purana texts
additionally have discussions on Agriculture in several chapters and
passages, including various agricultural methods and agronomic practices.

Some of these include the following Purana text references:

e Agni-purana — Chapters: 13, 70, 194, 246, 248, 281, 282.
e DPadma- purana - Chapter: 26
e Matsya- purana — Chapters: 59, 154, 227, 255, 256, etc.

3.5.2 Unpublished Vrksayurveda manuscripts
The following Table No. 3.2 provides the list of Viksayurveda

manuscripts yet to be edited and published. These manuscripts are currently
in the custody of various Oriental research institutes (ORI), Sanskrit heritage

libraries, Manuscript libraries, and Private collections.

The details of these unpublished manuscript collections of Vrksayurveda
are compiled from a number of sources including New Catalogus
Catalagorum project, University of Madras, IGNCA (Indra Gandhi National

Center for Arts); NaMaMi (National Manuscripts Mission) manuscript index,
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Sanskrit medical manuscripts, National Institute of Indian Medical Heritage

(NIIMH) and NDL of India (National Digital Library of India).

SL Text name Manuscript details  Institution /Location
No.
1. Bijotpattiprakarana Adyar library
2 Krsi sastram GOML, Chennai
Arid /desert land
agriculture using wild
donkey and camel.
Regional agricultural
specific to South Rajasthan
/Gujarat
3. Vrksopanisad D.I1-3030 ORI, Prayagraj
4. Vrksayurjfiana RORI. XII. 2984, p.  Udaipur
144 (No. 1490) of
Ptd. Cat.
5. Vrksarama pratistha Smrti Pathabari. Dacca, Bangladesh
1921. SB. New DC.
II. 1.8774
6. Vrksaramotsarga Grh. Bikaner 3857, | Bikaner,
NPS. V. p. 8 (inc.) Tiruvananthapuram
TD. 14140 Tvm. Uni
7. Vrksadi vaikrtasanti GOML 88. MD. Chennai

3430. Mysore N.D.

72



IV. A 12433

8. Vrksodyapana vidhi Kane, HDS, Nagpur University,
Li.p.1108b Nagpur
9. Vrksa dohata prakara Sl. No. 901, ABC Tanjavur
306, Shelf- 876
10.  Kapa pratistha vidhi and Sl No. 3133, Cf. A census of Indic
Jalotsargavidhi Auf. 1.114 manuscripts in the
United States and
Canada, H.I.Poleman —
1938.
A reverse-index by
David Pingree of the
uncatalogued Sanskrit
manuscripts listed by
Poleman at Harvard
University library
11.  Jalasayotsarga-prayoga Sl. No. 3135, UP. -do-
128
12.  Mayaracitraka
Agro-meteorology and
Rain patterns
13.  Vrksaropana Darbhanga Raj library,
Darbhanga, Bihar.
14.  Kautuka-cintamani - MSS No. 770, Saraswati mahal

Gardening, manures, etc.

10762A (B) /11041

library, Tanjavur,
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D Tamil Nadu
15.  Manava-Vrksayurveda MSS No. 195 Vallabha Vaishnava
Large manuscript with library, Nathwara,
1600 shlokas spread in 22 Rajasthan.
Khandas.
16.  ‘Puspavatika-vidhi - MSS No. 538 Ganganath Jha
Flower gardening. Research Institute,
Prayagraj, UP.
17. Vrksa dohada - Fertilizers MSS No. 11305, Saraswati Mahal
and gardening. 11.3271 Library, Tanjavur,
Tamil Nadu
18.  Vrksa cikitsaropanadi Unpublished parts
vidhi in Vishnu
Dharmottara
Purana
19. Vrksa pratistha-vasudhara- SB. New DC
mantra I1.1.8666
20. Vrksapratistha-prayoga SB. New DC
11.ii.11538
21. Vrksa bijalaksana L.889-A Travancore University
22.  Krsidarsana - 177127, NMM, Delhi
Markandeya-purana MDO00001615,
NMM 138 A, 1-490
23.  Krsi karma sara-samgraha 195545, RORI, Jodhpur
ROI0000541942,
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NMM 38588, 104

24.  Krsipaddhati-jvaravali 14574, OSM (Odisha State
1GO001333697, Museum)
AY /122,282
25.  Krsikandam 109469, ASS (Allahabad
RSO0000118328, Sanskrit Sansthan)
8279
26. Vrksa Ayurveda’ 4653, ORL (Oriental
(Devanagari script) DS0O000013937, Research Library),
Accn. No. 531 J&K
27. Vrikshadi Pratistha 1779-57 (Accn. No.), ORL (Oriental
(Sharada script) DS0O0000110964 Research Library),
J&K
28. Vrksa pratistha (Sharada  1265-79 (Accn. No.), ORL (Oriental
script) DSO000019023 Research Library),
J&K
29. Vrksa pratistha vidhi 725-120 (Acen. No.), ORL (Oriental
(Sharada script) DSO000015406 Research Library),
J&K
30.  Krsi paricami vratakathd 190668, RORI, Jaipur
ROI0000537218,
8525
31.  Naradakrsigayatrichanda 190945, ROR]I, Jaipur
ROI0000537496,
8803
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32.  Krsikarmasara samgraha 195545, RORI, Jodhpur
ROI0000541942,
38588

33.  Dhanna-krsi-nisamjhaya 209772, RORI, Bikaner in
ROI0007460901, Prakrit
11812-30

34.  Krsi paddhati jvaravali 14574, 1GO- Orissa State Museum,
001333697, AY /122 Bhubaneswar, Orissa

Table No. 3.2 — Unpublished texts of Vrksayurveda

It's to be understood that, many of the agricultural methods and
techniques of Ancient India can be put to use for the development of
agriculture and humanity at large through detailed study and
experimentations based on many of these 100s of published as well as
unpublished treatises and manuscripts of Vrksayurveda. These treatises
provide time-tested and cost-effective solutions to many of the contemporary

issues of agriculture.

3.6  Vrksayurveda in traditional agriculture
3.6.1 Historicity

Some agricultural scientists and Ayurveda scholars are of the opinion that
the traditional agricultural practices of India are indeed based on
Vrksayurveda, and are still in practice in many of the rural /tribal
agricultural belts in India. With respect to India’s Indigenous Technical
Knowledge disciplines, it can be defined as Vrksayurvedais to India’s ITK for

agriculture just like what Ayurveda is to India’s ITK for Health sciences.
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The theoretical and scientific basis of India’s traditional agricultural
practices offered by Vrksayurveda was forgotten since the Mogul rule and
British rule in India. This is due to the promotion of Persian and British
practices and also the texts were created in Persian and English languages.
This sudden shift in the traditional scientific knowledge management
practices has resulted in the lack of deeper understanding of the integrated

agro-ecological basis of Vrksayurveda.

Despite the lack of continuation of this traditional scientific discipline of
Agricultural sciences during the past 500 years, some of the Vzksayurveda
methods are still in practice without an understanding of the principles

behind the practices.

In addition, the imposition of the Western methods of agriculture has
resulted in the loss of this scientific discipline from both people’s minds and
widespread practices. The critical editing and publishing and translation of
Brhatsamhita in 1884 by Dr. Chidambaram Iyer and Arthasastra in 1907 by
Dr. Shama Sastri has revived the interest in many of India’s ancient sciences.
Post publishing of Arthasastra, several ancient traditional scientific treatises

were brought to limelight and published in book formats from Manuscripts.

Ancient Indian sciences were not given importance during the early days
of colonial rule. During the late 19™ century and early 20™ century, several
ancient scientific treatises of India were published with English translations.
In particular, after the publication of encyclopedic texts such as, Brhatsamhita
and Arthasastra Vrksayurveda was getting popular to the scholar community

in India.
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Until the time the famous Indian Botanist Dr. G.P. Majumdar published
the Botanical compendium called Vanaspati in 1927 and also critically edited
and published the infamous Upavana vinoda - a popular Vrksayurveda text
with English translation in 1934, there were no serious efforts to understand
the ancient Indian agricultural sciences by the British rulers and also the

British and European scientific community.

The famous agricultural treatise ‘An Agricultural Testament’ by Sir. Albert
Howard, by a renowned British Agricultural scientist, published in 1940, also
highlighted the superior methods of traditional Indian agricultural practices
which ensured better yields of crops such as rice, wheat and sugarcane. In
addition, various biological and botanical characteristics of the produce were
also found to be superior to that of those who are grown with other methods.
Dr. Howard mentioned the traditional Indian agricultural practices as ‘Indore

Process’ in his work.

3.6.2 ITK Implications
As per Food and Agricultural Organization (FAO) of United Nations,

indigenous knowledge is closely associated with ‘sustainable use and
maintenance of a healthy and vibrant ecological system” — The International
Assessment of Agricultural Knowledge, Science and Technology (AKST)

report.

There are many examples of rejuvenating and regenerating the ecology
and also supporting native, local livelihoods through indigenous knowledge
systems in the world. These indigenous knowledge systems, if they are
recorded, codified and in practice, then it becomes all the more important to

preserve and follow those practices and methods as they are Indigenous,

78



sustainable and time tested solutions to the current ecological problems that

the world is facing.

The International Assessment of Agricultural Knowledge, Science and
Technology (AKST) commissioned by the World bank stresses the need for
revival of the traditional and local knowledge systems, to promote
Biodiversity, Water conservation, Soil fertility and also developing the
capacity to withstand Climate change. The time tested Traditional wisdom
which promotes Agriculture in harmony with nature is the need of the hour.
It is therefore the need to go back to the traditional agricultural system which
offers many traditional methods for the cultivation of traditional medicinal

plants.

Post-independence, India was busy with managing multiple social
problems including that of famine, poverty and also the pressing needs to
improve food production to prevent infant mortality and malnutrition. This
forced the administrators to tread the path of modern intensive agriculture.
As part of the green revolution, intense agricultural practices with high water
usage along with agro-chemicals were employed since 1970s. These methods
and synthetic inputs for yield improvement and pest control were promoted

aggressively across India.
However, many of these practices have resulted in nutritional challenges
according to Indian Agriculture Research Institute (IARI), New Delhi during

the President’s address in 14" ASC 2019 conference.

Similarly, in many parts of the world agricultural expansion happened

through agro-chemical based intensive agricultural practices. These practices
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were focused only on yield, in other words ‘output rather than outcome’. This
has resulted in critical nutritional deficiencies in many countries and thus
interest in Organic farming and traditional agricultural practices gained
momentum throughout the world. In addition, several organic farming
/traditional methods and inputs were brought to the limelight by many
Agriculture focused NGOs all over the world.

During the 1990s-famous Agricultural Scientist Dr. Yashvant Lakshman
Nene, who served as the Dy. Director of ICRISAT (International Crops
Research Institute for the Semi-Arid Tropics) setup the Asian Agri-History
Foundation (AAHF) post his retirement. Dr. Y. L. Nene along with few
agricultural scientists and Sanskrit scholars did research into Vrksayurveda.
Further, the researchers in AAHF critically edited and published over 10
Vrksayurveda treatises right from Krsi-Parasara to krsi-gita as part of a larger
research for researching into the scientific and theoretical basis for India’s

time-tested ancient agricultural practices which are Organic and sustainable.

During early 2000s Government of India setup a high level ITK
committee under the aegis of Indian Council for Agricultural Research
(ICAR). This committee’s responsibilities include the study various
traditional agricultural practices and document the same. as part of India’s
Indigenous Technical Knowledge (ITK) in agricultural sciences.
Subsequently, ICAR between the year 2002-2006 has formed a team of
Agricultural scientists, and conducted Pan-India research and study on

India’s Indigenous Technical Knowledge (ITK) in agriculture.

These traditional agricultural practices have been well documented, field-

experimented and validated during same period. ICAR has come out with a 7
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volume database of Indigenous Technical Knowledge (ITK) in agriculture in
the year 2005-06. Several practices that were codified by ICAR scientists in
verbatim align with the ancient agriculture practices of Vrksayurveda texts.
Therefore, these ITKs are not only widely practices but also have solid

theoretical basis.

In conclusion, as a scientific discipline Vrksayurveda has been in practice
since time immemorial in India. Many of the time-tested traditional
agricultural practices in India are rooted in Vrksayurveda. Therefore, it is
easy to adapt to these practices countrywide and can also be successfully
merged with modern agricultural practices such as using agricultural
machinery, poly-houses, micro irrigation methods, soil /water pH testing,

remote sensing and precision farming methods.

From a farming standpoint, Vrksayurveda guides farmers, right from the
selection of desa / bhiimi (Agricultural land and soil), Field preparation —
ploughing, Soil fertility management, Animal husbandry, Seed preparation,
Planting, Botanical fertilizers, Pest and Insect control, Water management,
Understanding of Seasons and Rain patterns, Water management, Plant

growth, Harvest, Post-harvest management and Storage.

From a scientific standpoint, Vrksayurveda covers, ecology, Agroforestry,
biology, plant morphology, histology and physiology, hydrology, water
management, agro-meteorology, agronomy, seasons, rain patterns, soil
management, seed management, seed treatment — for better germination,
planting and sowing procedures, manuring and water regimen, plant

nutrition deficiencies, harvests, storage methods, plant diseases, etc.
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In reminder of the definitions and purpose of ‘Vrksayurveda’, which
cover the entire gamut of agriculture, agroforestry and all allied activities -
gerrgdal TH FEiTta-FHa-3RIT-GIella-$1a-1agar - means ‘the education of

the science of Plants from germination, cultivation, maintenance, and to all

allied activities” along with “3GGeT-GHIIIcA-13A-T6-NTVI-fABedT-131e:” and
‘the rules of Agroforestry, Water management, Plant growth & treatment’ as

defined in Arthasastra and Krsisasana respectively.

Figure No.3.2, provides the ITK details of Vrksayurveda briefly. This
figurative description covers only the major aspects to establish the facts and

not specific methods or practices of Vrksayurveda the Indian agriculture ITK.
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“Vrksayurveda” - the Indian ITK in Agriculture

ICAR (Indian Council of
Agricultural Research) conducted a
detailed study, documentation and
scientific validation exercise of ITKs
in agriculture across India between
2002-06 and Published 7 volumes

of books

“Vrksayurveda”
‘Indigenous
Technical

Knowledge'
(ITK) of
Agriculture

Several Agricultural techniques

described in Vrksayurveda texts

are in verbatim practiced by the

Tribal /Rural agricultural
communities as they are. Thus
Vrksayurveda texts offer Scientific,
Theoretical and Historical
validation of ITK of Ancient Indian
Agriculture.

Indigenous Technical Knowledge
(ITK) refers to the unique,
traditional, indigenous local
knowledge existing within and
developed around specific
conditionsto a geographic area.
ITK is unique to a culture or

society.

Indigenous Technical Knowledge
(ITK) is the basis for local-level
decision in agriculture, storage of
produce, health care, food
preparation, education, natural
resource management, and a host
of other activities in rural
communities in India.

Figure No. 3.2 Vrksayurveda is the ITK in Indian Agriculture

Sir. Albert Howard (Agriculture scientist appointed by the British empire
in the early 20™ century confirmed the same while studying the traditional
agricultural methods in 1924-1931 in Indore in central India. Albert Howard
published all his findings in his monumental work ‘An Agricultural

Testament” (Oxford University Press, 1940)

3.6.3 Medicinal herbs and Tribal contributions
Though the vast amount of agricultural knowledge is codified in various

Ayurveda nighantu (materia-medica) texts and Vrksayurveda texts, there are
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still a considerable amount of plant knowledge remained with the farmers,

cowherds and tribes.

This is clearly enumerated in Caraka samhita and Susruta samhita the
twin cannons of Ayurveda and also the Ayurvedic thesaurus in
Rajanighanfu and in Dhanvantariya-nighanfu, in addition to the
Vrksayurveda’texts — Visvavallabha and Kasyapiyakrsisukdi.

Therefore, Vrksayurveda has always respected and codified the practical
knowledge with respect to agriculture. Similar to various Sanskrit Sastras
Vrksayurveda is also descriptive and not prescriptive in nature. The
traditional knowledge in Agricultural practices were indeed codified as part
of many Vrksayurveda texts. These facts are clearly indicated in the following

statements, from various texts.

There are several plants which are suitable for cultivating in Agroforest
and gardens. They can be learnt from the tribals by others’. Based on the
advice of Gurus, and in accordance with the regional customs and order also
based on own experience, logically and with full involvement one should be
involved in agriculture”.

Several medicinal plants’ names and identification are known to

shepherds, cowherds and tribals, a good (Ayurvedic) Doctor should learn

72 TFAIfEaT: Hicd T ogahlUSSdr: dAT I=asiT FHg-AT: |
NHIAEAT: TG I GiFT: T8 T gsear gaanaar d I - 3.79,
Visvavallabha

73 ATATUTHUGAT, T SATIRHAGTY |

YT FATIHdIC. gl fﬁm Idn: |l - 1.409, Kasyapiyakrsisiikti
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4

from them”®. From cowherds, forest dwellers, hermits and others the

knowledge about medicinal plants should be learnt”.

One should learn about medicinal plants from cowherds, hermits, jungle
dwellers and others. Subsequently, they should be thoroughly tested and

then can be applied for medicinal purposes”.

Probably the forest dwellers those who know medicinal plants which are
very useful with their vernacular names. One should learn from them and

use them accordingly77.

3.7 Contemporary Agriculture and Vrksayurveda

Vrksayurveda promotes integrated poly-culture farming practices thus
dependency on mono-culture and associated problems are prevented.
Vrksayurveda methods offer Organic and sustainable agricultural practices
suitable for various crops and Indian agricultural zones with different

biological and ecological conditions.

74 TAUMHUCRITA ¥ SRTARSHAGY |

AT FTIeTaTe, JFcdT HiVhaRar Iam: || - 1.409, Kasyapiyakrsistkti
75 INYTATEATIAT ATl A Ay GeIaTiRoT: |
HATERIRT T JHT AvSIFARSId || - 3711, Siatrasthana. Susruta-sambhita

76 ITRINITY feleedTad: Tl 3dsiT T TR |

Q8T d¢A fafay-snvy-HfFuRaEieasArno ad: gaedd - .77,
Rajanighantu

77 9 SieT: Fied doAoRIedT: MNET: WehdATHdsT: |

TATSTATAT dﬂd&l%ﬁéd{-ddi mi I - 1.8, Dhanvantari-nighantu
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Vrksayurveda guarantees high agricultural yield coupled with low input
costs, therefore is the most appropriate method to mitigate the current

widespread problems of agriculture in India such as:

e Depletion of Soil fertility due to intense chemical farming methods
e Water scarcity and large scale depletion of ground water levels.
e Water toxicity due to improper usage of fertilizer and pesticides

e High input costs of — seeds, fertilizers and pesticides leading to high

farmer indebtedness

e Lack of suitable QPM (Quality Propagation Material) — seeds and
saplings plant choice and cultivation methods based on location, soil

conditions and water availability

e Lack of appropriate low cost storage methods of harvested food

products and herbal plants

e Toxins in food products and medicinal herbs due to the usage of
chemical fertilizers and pesticides - WHO GACP standards

3.7.1 Water usage by sector and water stress in India

Due to intense agricultural practices using water intensive hybrid seeds
which are dependent on Chemical fertilizers and pesticides since 1970s, India
has almost lost the Eco-friendly, traditional Vrksayurveda methods and thus
facing acute water crisis and soil degradation affecting agriculture and
livelihood of the majority of the people. With the help of Vrksayurveda,

water crisis issues and soil degradation issues can be rectified

Indiscriminate usage of Nitrogen fertilizers, over and above the

recommended levels for the past 50 years have resulted in the increased
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levels of soil acidity, alkalinity and salinity in major agricultural belts across

India.
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Figure No. 3.3 — Water usage in India by sector
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Figure No. 3.4 Water stress in India
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3.8  Vrksayurveda and various Organic farming methods

Vrksayurveda has many unique natural methods which are quite
distinctive compared to the conventional Organic farming. These methods
are natural and integral with the natural cycles of crop and plant
propagation, growth and sustenance. These are also highly suitable to the
topographical and climatic condition for an integrated sustainable agriculture
in the entire sub-continent region. Some of these are given below. A
comparison of the Vrksayurveda method along with a similar independent

conventional organic /sustainable farming method is given in Figure No.3.5.

Weather forecasting methods were based on sky watching as well as bird
migratory patterns and insect migrations, in addition to the ‘pancariga’

(weather almanac) based mathematical models of weather predictions.

Agroforestry methods to mimic the forest atmosphere, planting with low
allelopathy and mutually supportive and compatible inter-crops which are
suitable to the Indian peninsular region — this reduces the biotic stress faced
by plants and can provide good yields without the need for additional inputs.
In addition, Agroforestry model was in-vogue across India wherever the
practice of’ deva-matrka-krsi’ (rain-fed agriculture) was done. This is due to
the water saving needs and the agricultural field was being away from the

water bodies such as rivers and lakes.

Several botanical addendums and inputs for Soil correction, Seed
treatment, Germination and Fortification support, Plant growth and
flowering support, etc. of Vrksayurveda were taken out of context and
followed at random in many Organic farming methods of today and

therefore they are lacking an integrated approach towards holistic farming.
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“Vrksayurveda” (integrated) processes
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Figure No. 3.5 Vrksayurveda and various Organic farming methods
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3.9 Botany in Vrksayurveda

Botanical aspects of plants have been studied and described since the

Vedic times in Ancient India. Various plant parts have been described in

Vajasaneyi Samhita of Sukla Yajurveda and in Taittiriya samhita of Krsna

Yajurveda’.

Plant morphology as given in the Table No. 3.3 below were in vogue

during Vedic times

HAeH  (Mala)
oA (Tdla)
FUsH (Kanda)
deRm: (Valsa)
qs9H (Puspa)
%elH (Phala)
Thodl: (Skandha)
QIMET (Sakha)

‘:|'Uﬁ?=[ (Parna)

Table No. 3.3 Plant morphology

Root
Panicle
Stem
Twig
Flower
Fruit
Corona
Branch

Leaf

78 AU TATET FHAIT: TTET eldT: FQIgl HUSEY:

qeA$Y: TQTET Boldy: T | Feaidsy: el |

7.3.19

TATET doRT: ATl
Taittiriya Samhita —
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The Figure No. 3.6, provides the details of high-level plant

morphology

according to the text Vrksayurveda of Parasara. This text also contains details

of further morphological details at leaf-level, flower level and fruit level.

qreufaas T - Plant Morphology

-
s

= | . H Leaf shoot
' \ :
Leaf AT :
.‘(’f JC' o
‘- Flower
Stalk
siferse:
Marrow
AT “sssee RTSTAT:
Unripe fruit : Shoot part
o » T
Seed Twig
T - TG
Pericarp - Stem joint
e, g
Pedicel : ’Wuf:
: Trun
N
)
Q AT
} ****" Root part

Adventitious root

......

Figure No 3.6 Plant morphology in Vzksayurveda
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Chapter 4: Agriculture and Agroforestry in
Vrksayurveda

4.1  Krsi - Agriculture

Over 20% of all Vedic literature deals with FdH (Rfam) meaning the
Universal cyclical order, the Harmony, the Natural equilibrium, the
Sustaining power, the Recycling force, the birth-death cycles, etc. (the
combination of all). All natural phenomenon such as Water cycles, Air cycles,
Rains, Forests, Plants, etc. are all part this order. ‘Dharma’ is the conscious

alignment to that higher order.

The role of human being is defined to live in harmony with the nature
and also harness the power of these natural cycles for spiritual emancipation
according various sastra texts including Vrksayurveda. The economic
activities also play a crucial role with respect to sustainability of human life of
Earth. Krsi (agriculture) is the foremost among all pursuits of livelihood and

economic activity during the Vedic times.

In support for agriculture, activities such as cattle management, irrigation
system infrastructure, study of rain patterns are also covered in Vedas.
However, Vedas instruct us to live and perform all economical activities in

consonance with dharma.

Vrksayurveda, being a part of an Upaveda, covers the full spectrum of all
activities of agriculture and Agroforestry (upavanam). Vrksayurveda
distinctly differentiates all agricultural practices within the gamut of two

major divisions of farming with respect to various processes right from Seed
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preparation, soil management, irrigation, manuring, cultivation to harvest

and storage. In these there are two main streams of agriculture.

The two major divisions are known as ‘krsi-fantra’- which deals with the
cultivation of sasya” (crops and food grains) and ‘upavana-prakriya’- which
deals with the cultivation of rest of all vrksa” (all other plants such as
vegetables, fruits, flowers, medicinal herbs and trees). Within many
Vrksayurveda texts and also Agricultural ITK (Indigenous Technical

Knowledge) practices, these two major classifications can be seen.

Atharvaveda gives more focus towards krsi-fantra’ (cultivation of crops
and food grains) in addition to animal husbandry. Vrksayurveda texts such
as Upavana Vinoda, Surapala-Vrksayurveda, Abhilasitartha Cintamani,
Visvavallabha, etc. give more focus towards ‘upavana-prakriya’or ‘upavana-
pratistha’ - meaning setting-up of agroforests or vegetable gardens and
cultivation of all kinds of plants including medicinal herbs. Texts such as
Kasyapiya krsistikti and Brhat-samhita have separate chapters for both &rsi-
tantra’and ‘upavana-prakriya’ It's said that home, agricultural field,
agroforestry, bridge, lake are the fundamental basis for vastu ” (human

dwelling).

4.2  Kysi-tantra - Cultivation of Food grains crops

krsi-tantra model of agriculture focuses on the cultivation of food grains
primarily on mono-crop model of agriculture where a single crop (food grain)
is grown throughout the agricultural field with a common sowing and

harvesting cycle.

g GAH IRTHA: Ve TR HTYUR: df areq | Arthasastra 3.8.1
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4.2.1  State of agriculture in Ancient India.
Except the Ganga river plains and the rice belts (river basins) in Ancient

India, most of the agriculture was centered in the model of Agroforestry. This
was primarily based on the topographic nature of the fields. Therefore, poly-

culture, different crops from herbs to mighty trees were cultivated.

Due to the famines in the early 20™ century and post-independence, many
of the farm lands have become food grain fields of mono-culture with yield
being the only focal point. With the availability of free/subsidized electricity,
farmers are pumping groundwater through deep-well pumps and using it for
flood irrigation. Traditional practices such as, Water conservation, Soil health,
Crop rotation, etc. were taken a back seat to intensive agricultural practices,
high-yielding water intensive, fertilizer intensive hybrid seeds, high synthetic
fertilizer usage and pesticides became the norm during the past 50 years in

agriculture in India.

Historically, the krsi-fantra model of agriculture, where the cultivation of
17 types of food grain/annuals (or) staples were followed in smaller area of
agricultural lands in comparison to the Upavana-prakriya (Agroforestry)

model of agriculture. This was due to multiple reasons such as:

e Food grains are water intensive and also require high care, therefore
farm-lands which were away from water-bodies, in particular away

from the irrigation canals, followed the model of Agroforestry.

e Medicinal plants and spices were cultivated only in Agroforestry
model and they had the highest economic potential for trade in

historical India.
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e Land topographic conditions and widespread forests across India
influenced people to mimic the forest in the agricultural field where

multiple crops are grown together — Agroforestry.

e Agroforestry model was the most suitable for small-farms (less than 2
hectare). Where most of the food product requirements including food
grains, fodder, vegetables, fruits, medicinal plants and spices can be

grown.

e Food grain cultivation was labour intensive coupled with low returns
(in comparison with fruits/medicinal plants/spices). Therefore,
historically majority of the Indian’s agricultural lands followed the

model of Agroforestry.

4.3  ‘Upavana-prakriya’ — Agroforestry establishment

Agriculture started as an activity where human beings have started doing
by clearing forests which were offering food for all living beings. Therefore,
in principle, agriculture should compensate for the loss of forests and
therefore offer food not just for human beings but also for animals, birds and
other life-forms — parts of the produce become food for human beings and

rest (waste parts) can become food for other life-forms.

In addition, the agroforests (agricultural fields), which are maintained to
mimic the forests with many multi-purpose plants used for food, medicinal
and commercial purposes, are rightfully called as Upavanam (Agroforest) in
ancient days as each one of them is an Agroforest and maintains a similar

kind of Eco-system within itself.

In common usage of Sanskrit language, the words udyanam’ and

‘upavanam’ are synonyms and denote gardens. However, these two are
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different with respect to the Vrksayurveda texts (the agricultural science)

where ‘udyanam refers to garden and ‘upavanam refers to ‘Agroforest’.

The subtle differences are highlighted between garden and Agroforest

clearly explained by describing the term upavanam in the following verse:

T gatr: YHT: AT GUH qied Ao |
gaTer AT 3¢ IRY Uy T ||

‘These plants are sacred and are important; therefore, these need to be

planted first in temples, gardens, homes and also in Agroforest’.

The above verse from ‘Brhat-samhita’, an important ancient general
scientific text, clearly explains that a simple garden and Agroforest are
different from each other. In addition, the Upavana Vinoda (part of an
Ayurveda text called sarngadhara-paddhati), itself was named based on the
principle of ‘upavanam’(Agroforestry) due to the critical reason for the need

to grow Medicinal Plants in ‘upavanam’model.

The term ‘upavanam’ has got few other synonyms in various other

Vrksayurveda texts, such as ‘ksetra vanam’ (a%aaaﬁ). This terminology

literally means agricultural forest in the Vrksayurveda text “upaskara’ and

also as ‘annapradhanam udyanam’ (ee19HIIHcAITH) in the text Parsara-
Vrksayurveda and ‘arama’ in many other works. All these signify that the
agriculture model mainly for the cultivation of food grains and the multi-crop

agroforestry model are different from each other.

* Kasyapa, in Utpalavrtti, Brhat-samhita 55.3
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faelTeICear aUr AT gsear gsuthaltotdre |
A 3uas HAT ISRl THedd:"
Sow ‘tila’ (sesame) and ‘masa’ (urad lentil) and in that land, ploughing them

to the ground after flowering, establishes Agroforest completely.

The pictorial representation of Agroforestry models in Vrksayurveda is
given in Figure 4.1 in the following page. This provides details such as the
benefits of Agroforestry, modern and Vrzksayurveda designs, Agroforestry

designs in tropical and sub-tropical areas.

8 Abhilasitarthacintamani Manasollasa 5.12
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Figure No. 4.1 - Agroforestry models in Vzksayurveda

Sanskrit etymological cannon Nirukta of Yaskacarya gives the nirvacanam’
(description) of ‘upavanam’as ‘upamitam vanena’ (39THd dslsl ), meaning
that which mimics the forest. Amarakosha, the lexicon defines it as krfrimam

Vanam’(ifﬁ?fr deTH) meaning artificial forest and as ‘arama’(garden).
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Therefore the text Upavana vinoda deals with agriculture/horticulture
and not merely gardening. The concept of ‘upavanam’or Agroforestry was
also common across India, Agroforest is known as ‘“vayalkadu’ in Tamil
language. Which is a compound word formed by joining two words, vayal’
in Tamil meaning agricultural field and .4adu” meaning forest. Similarly, all
ancient languages in India have distinct words for denoting Agroforest

concept.

In addition to grains, cultivation of food trees, shrubs, creepers, and
medicinal plants are also part of agriculture as mentioned in Arthasastra.
Vrksayurveda texts such as Surapala-Vrksayurveda, Upavana vinoda,
Visvavallabha, Manasollasa and few other texts are also dedicated for
cultivation of various agricultural plants and trees in ‘upavanam’

(Agroforestry) model.

‘Upavanam’ is the most appropriate model for the cultivation of
medicinal plants as it mimics the forest environment. This coupled with the
care and controlled cultivation as that of a vegetable garden makes it ideal.
Thus the right amount of Abiotic and Biotic stress factors plays constructive
role in increasing the efficacy in medicinal plants. Transplantation increases
the life of the plant and is very similar to vaccination for a plant - it is most
suitable for shrubs, small trees, food trees, and other plants suitable for

‘upavanam’.
Various types of plants that are grown in ‘upavanam’ are classified in

various ways. According to Caraka-samhita the most important Ayurvedic

text, cultivated plants are classified as below.
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1. “Udbhidyadi’- Botanical — Flowers and Ornamental plants
2. " Virecanadi’— Medicinal — Herbal and Aromatic plants

3. "Annapanadi’- Food — Vegetable and Fruit plants

4.4  ‘Upavanam’ (agroforestry) as the culture for conservation
44,1 Forests
In the ancient days the forests in India were classified into three types. They

are —
(1) maharanya/ mahavana/ raksa (large animal-sanctuaries)
(2) sri vana (large dense forests) and

(3) khandavana or aranya (large area sacred forests).

The first type, maharanya, is a sanctuary for wildlife where human beings
are not allowed to enter, this includes tribal people. This kind of forests

protect the wildlife and provide them a natural habitat for their cycle of life.

The second type, srivana is a dense forest. This type of forest was the
property of the tribes and the people of a kingdom can’t claim ownership in
these protected lands. Responsibility for protecting this type of forest lies
with the tribal/village communities and they protect the forests as their

livelihoods depended on them.

The third type, aranya, essentially covers a larger area, as big as a small
state in today’s India. This forest is the place for the protection and
cultivation (by tribal) and preservation of medicinal plants, hermitages,
various forest festivals, sacrificial rites etc. The practice of vana mahotsava

(tree planting festival) is part of the ancient Indian tradition. Matsya purana
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describes this festival in detail. Additionally, Agni purana says that the

plantation of trees and creation of grooves and gardens lead to svarga.

The Arthasastra classifies land into 3 major types. 1) Vana which denotes
the Forests and Hills and 2) Ksetra denotes Agricultural Fields, Agroforests

and Human settlements and 3) Vraja represents the Pasture and Grass lands.

In Arthasastra, protected Vana are further classified into ‘mriga-vana’
(Deer forest), “hasti-vana’ (Elephant sanctuary), ‘Vyala-vana’ (Wild animal
sanctuary) ‘paksi-vana’ (bird sanctuary), and ‘dravya-vana (forest
produce/material sanctuary) or ‘osadhi-vana’ (plant/medicine sanctuary).
dravya-vana or osadhi-vana were the sources of forest produce including
medicinal plants — this is the place where ‘medicinal silviculture” was widely
practiced and medicinal plants were cultivated by the tribal people and this

practice is still in vogue.

Arthadastra also mentions about the ‘brahma aranya’- a forest where
vana-mahotsava takes place and also other educational activities such as
study of Vedas in hermitages which are located in the forest. Other types of
forests in which religious activities used take place are soma-aranya (forests
for performing sacrificial rites) and {fapo-vana (forests for ascetic
hermitages/meditation). Many of these established forests, groves,
agroforests, orchards and gardens are filled with medicinal plants providing

leaves, flowers and fruits which have multiple healthcare benefits.

Deforestation, destruction and cutting trees were punished with fines and

levies in ancient times. Forests being the anchors for maintaining the
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ecological balance, they were protected by the Kings as a primary duty with

equal importance as that of the protection of human settlements.

4.4.2 Constructed water bodies within ‘Upavanam’
Lakes, tanks and ponds were constructed by the Kings of past in ancient

India to support agriculture. Huge temple constructions with artificial water

bodies were also part of construction activities in ancient India.

The tanks and ponds in temples were artificial reservoirs constructed to
not just provide water to the priests, artisans and dwellers within the huge
temple complex but also help in filling the underground aquifers. It is to be
noted that the temples in dry areas were constructed with larger temple
tanks. Depending on the size of the temple tank/pond, they were known as

‘tirtha’, 'sarovara’, ‘puskarini’, ‘kalyani’, ‘’kunda’, ‘vava’etc.

Water storage and management was an important part of a temple’s
structure in India. Many temple tanks, those in western and southern parts of
India were large and elaborate with sculptures and artistic structures. Several
beautifully constructed artistic temple tanks can be found in Hampi, Gujarat,
Karnataka and Tamil Nadu. Many of them are geometrically designed step

wells with aqueducts for water replenishment.

Step-wells are called “Vava ‘(Vav) in Gujarat region and some parts of
Northern India. They were built by kings, dukes and village chiefs. Most of
these Vava were adorned with sculptures. Some of these Vava also have
dwelling places in two levels below ground for temporary stay during hot

summer.
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The famous Kasyapiya-krsi-sikti has a dedicated chapter for the
construction of water bodies and Irrigation canals with over 131 verses. When
the land is examined whether it is suitable for water reservoir, shall be

determined by the representatives of the King.

HAAIAT HfA: $TH 39T IH e |
AR {RI Wikl TR AREdr ||

This land is fit for agriculture, this land is suitable for agroforestry/garden,

this land is allotted for forests and this land is suitable for construction of

reservoir (determined based on land type and geographical characteristics).

It also highlights that small water bodies shall be constructed by

individual farmers and communities in their respective habitats.

4.4.3 Various medicinal groves (Sacred forests) - ‘Ausadhavana’
Important medicinal plants were cultivated and protected in the specially

designated medicinal forests (Vana) and Agroforests (Upavana) and these
groves were established specifically for various deeper purposes in addition
to protection of medicinal plants and widespread availability of the same.
These established Agroforests also had Religious and Spiritual significance

based on:

%+ Astrological significance of plants — Plants for the 12 Zodiac signs,
27 Moon constellations and 9 Celestial bodies, which have subtle
influence on human psychology

% Worshiping substances — leaves and flowers of Sacred plants which

are used for performing ptija (worshiping)

82 Kasyapiya-krsi-stkti 2.57
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% Meditative significance — groves that are suitable for establishing
hermitages for spiritual practice
% Oblation and Salutations through plants — obeisance to Gurus and

Teachers which use to happen under specific plants and places

Rasi-vana (Plants of 12 Zodiac signs)

The Rasi-vana or zodiac grove consists of, trees and plants for all the 12
zodiac signs. These were designed for the purpose of good fortune by the
people in various places. The medicinal plants in these groves were not only
meant for their human medicinal in value but also for being food for various
other life-forms. Therefore, these medicinal groves hold great
anthropological, economic and ecological significance. Table No. 4.1 provides

this information.

No. | ‘Rasi’ (Zodiac sign) Plant /Botanical name Medicinal usage

1 Mesa (Aries) Raktacandana (Pterocarpus Antioxidative, antidiabetic
santalinus)

2 Vrsabha (Taurus) | Saptaparni (Alstonia scholaris) Hypertension, Malaria

3 Midhuna (Gemini) Panasa (Artocarpus Rejuvanative, Anaemia
heterophyllus)

4 Karkata (Cancer) | Palasa (Butea monosperma) Depurate, diuretic

5 Simha (Leo) Alivallabha (Stereospermum Cardio protective
chelonoides)

6 Kanya (Virgo) Amra (Mangifera indica) Antiseptic, Asthma, etc.

7 Tula (Libra) Bakula (Mimusops elengi) Astringent, Anthelmintic

8 Vrscika (Scorpio) | Khadira (Acacia catechu) Colitis, osteoarthritis

9 Dhanus Asvattha (Ficus religiosa) Reproductive health, etc.

(Sagittarious)
10  Makara (Capricon) | Simsapa (Dalbergia sissoo) Syphilis, Asthma
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11 Kumbha
(Aquarius)

Sami (Prosopis cineraria) Leprosy, leucoderma

12 | Mina (Pisces) Nyagrodha (Ficus bengalensis) Fever, Anti-infammatory

Table No. 4.1 - Medicinal plants of 12 Zodiac signs

Naksatra-vana (Plants of 27 Lunar constellations)

The Naksatra-vana consists of the corresponding medicinal plants for the
27 constellations on the path of the Moon in the lunar cycle. It is to be noted
that these plants also follow the lunar cycles with respect to biological
functions such as flowering, pollination, germination, etc. The following table

4.2 provides corresponding information.

No Constellation Plant /Botanical name Medicinal usage

1 Asvint Karaskara (Strychnos nux-vomica) | Reproductive healthcare
2 Bharant Dhatri (Embilica officionalis) Immunity, Rasayana, etc.
3 Kritika Udumbara (Ficus glomerata) Chemopreventive

4 Rohinit Jambi (Syzygium jambolanum) Coolant, Diabetes, etc.

5 Mrgasira Khadira (Acacia catechu) Colitis, osteoarthritis

6 Ardra Simsapa (Dalbergia sissoo) Eyecare

7 Punarvasu Vamsa (Bambusa bambos) Diabetes, Carminative

8 Pusyam1 Asvattha (Ficus religiosa) Reproductive health, etc.
9 Aslesa Nagakesara (Mesua ferrea) Menustral healthcare

10 Magha Nyagrodha (Ficus bengalensis) Fever, Anti-infammatory
11 | Parvaphalgunt Paldsa (Butea monosperma) Depurate, diuretic

12 Uttaraphalguni Plaksa (Ficus virensait) Diabetes, liver tonic

13 | Hasta Arista (Sapindus mukorossi) Hepato-protective

14 | Citra Bilva (Aegle marmelos) Digestive healthcare

15 Svati Arjuna (Terminalia arjuna) Cardio protective

16 | Visakha Vikankata (Flacourtia indica) Arthritis, immunity

17 | Anuradha Bakula (Mimusops elengi) Astringent, Anthelmintic
18 | Jyestha Sarala (Pinus roxburghi) Infection, wound healing
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19 Mila Sarja (Shorea robusta) Wound and Pain care

20 | Pidrvasadha Vetasa (Calamus rotang) Diabetes, diarrhea, etc.
21 Uttarasadha Panasa (Artocarpus heterophyllus) | Rejuvanative, Anaemia
22 Sravanam Arka (Calotropis gigantia) Leprosy, Cardioprotective
23 | Dhanistha Samf (Prosopis spicigere) Diarrhoea

24  Satabhisak Kadamba (Anthocephalus cadumba)  Rhematism, cough, etc.
25 Parvabhadrapada Amra (Mangifera indica) Antiseptic, Asthma, etc.
26 | Uttarabhadrapada |Nimba (Azardirachta indica) Antimicrobial, Leprosy

27 | Revatl Madhuka (Madhuca indica) Anti-infammatory, etc.

Table No. 4.2 - Medicinal plants of 27 Constellations

Navagraha-vana (Plants of Nine Celestial bodies)

Nagara-khanda® of Skanda-purana, describes the importance of
Navagraha-vana. Post medieval times Navagraha (the nine celestial bodies
which subtly influence life-forms on Earth particularly their psyche) were
started getting installed as deities, in a separate sanctum in many temples.
However, during historical times the nine celestial bodies were worshiped in
the form of tress and people used to erect the Upavanam (Agroforest)
specifically to worship them. This had the purpose of astrological significance
as well as medicinal and ecological significance. Table 4.3 demonstrates the

celestial bodies and corresponding plants —

No.  ‘Navagrahd’ (Celestial Plant /Botanical name Medicinal usage in
body) Circular direction Traditional Healthcare
1  Sdrya (Sun) - Center Arka (Calotropis procera) Leprosy, Cardio-protective
2 | Candra (Moon) - South East  Paldsa (Butea monosperma) |Depurate, diuretic
3 | Mangala (Mars) - South Khadira (Acacia catechu) Colitis, osteoarthritis
4 | Budha (Mercury) - North Apdamarga (Achyranthes Hemorrhoids, indigestion
East aspera)

# Skanda-purana 6.252.35-40
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5  Guru (Jupiter) - North Asvattha (Ficus religiosa) Reproductive care...
6  Sukra (Venus) - East Udumbara (Ficus glomerata) Chemo-preventive,
Diabetes
7 Sani (Saturn) - West Samf (Prosopis cenneraria) | Diarrhoea
8  Rahu (North lunar node) Dirva (Cynodon dactylon) Diabetes, Blood
South-West purification
9 | Ketu (South lunar node) - | KusSa (Desmostachya Radiation protection,

North-West

bipinnata)

Menstrual health.

Table No. 4.3 - Medicinal plants of Navagraha (Navagraha Vana)

Dasapuspa-vana (Plants of 10 sacred flowers)

The following table No. 4.4 describes the 10 sacred flower plants that are

prescribed to be grown in human settlements for regular daily worship

purposes. Their medicinal properties are also given.

No ‘Puspa’ (Flower) Botanical name Medicinal usage in Traditional
Healthcare

1 Lajjalu Biophytum sensitivum Cardio-tonic, inflammation

2 Bhadra Aerva lanata Cholera, diuretic

3 Sakralata Cardiospermum halicacabum Nervous disorders

4 Laksmana Ipomoea sepiaria Anti-ulcer, Rejuvenative

5 Sahadevi Vernonia cineria Chemo-preventive

6 Darva Cynodon dactylon Cardio-tonic, carminative

7 Musali Curculigo orchioides Blood purification, Piles

8 Vishnukranti Evolvulus alsinoides Febrifuge, Cough

9 Bhrngaradja Eclipta alba Asthma, Fever, Gastro

10  Sasasruti Emilia sonchifolia Expectorant, febrifuge

Table No. 4.4 - Ten medicinal flower plants - DaSapuspa-vana
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Saptamatrka-vana (Plants of 7 aspects of celestial motherhood)

No. ‘Matrka’ Plant/botanical name Medicinal usage in Traditional
(mothers) Healthcare

1 Brahmant Palasa (Butea monosperma) Depurate, diuretic

2 Vaisnavi Rdja-vrksa (Cassia fistula) Anti-inflammatory

3 Mahesvart Pundarika (Nelumbo nucifera) Cardio-protective

4 Camunda Ajaji (Ficus lacor) Chemo-preventive, Diabetes

5 Indrani Kalpaka (Cocos nucifera) Coolant, Rejuvanation

6 Varaht Nyagrodha (Ficus bengalensis) Dental health, Diabetes

7 Kaumart Plaksa (Ficus glomerata) Chemo-preventive, Diabetes

Table No. 4.5 Medicinal plants of Seven mothers - Saptamatrka-vana

Hence it is very appropriate to say —

hd A\
T, HAUSH U FAATADIAAH |

drae_ fassfa Afe=ar a=afa: gaaiFh™ |

Human generations exist in this world, so long as the plants, hills and forests

exist’proclaims this sacred hymn.

Arunacala-vana (Plants of 12 Flowers and leaves)

The Skanda-purana®

describes the importance of cultivation of

Arunacala-vana, which consists of the flowers and fruits that are offered

during the 12 months of Hindu calendar. Post worship the flowers are to be

worn in the ear or head and the fruits to be eaten to absorb their prophylactic

qualities. The following table No. 4.6

84 Durgasaptasati, Kavacam 1.4.8

8 Skanda-purana, Mahes$varakhanda, Arunachalamahatmya 1.2.44
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No. Month Flower/Botanical name & Fruit/Botanical name & Medicinal
Medicinal qualities qualities

1 Caitra 37l (Saraca indica) GITSHHA (pomegranate)
(Apr-May) Reproductive healthcare Renal protection

2 Vaisaka Ao (Jasminum indicum) ATk (Cocus nucifera)
(May-Jun) Sleep inducive, Calming Digestive health, Coolant, Skin

3 Jyestha 9TceIH (Bignonia chelonoides) 3THHA (Mangifera indica)
(Jun-Jul) Cardio-tonic, Calming Antiseptic, Asthma, etc.

4  Asadha HeFdehH (Haldina cordifolia) YoTHH (Artocarpus heterophyllus) -
(Jul-Aug) Anti-biliousness, digestive Rejuvanative

5 Sravana SIARHA (Nerium indicum) HolX# (dates)
(Aug-Sep) Syphilis, Skincare, etc. Blood purification

6  Bhadrapada  FIfd: (Jasminum grandiflora) drel: (palmyra-fruit)
(Sep-Oct) Headache, Skincare, etc. Digestive healthcare, coolant

7 Asvina HTSIAT (Aganosma heynei) THASRH (Embilica officinalis)
(Oct-Nov) Rheumatism, etc. Immunomodulation

8  Kartika AqdYA: (Nelambu nucifera) foea# (Aegle marmelos)
(Nov-Dec) Cardio-tonic, Immuneo-boost Digestive healthcare

9  Margasirsa  3eqel# (Nymphaea alba) ehHeIT (Citrus aurantium)
(Dec-Jan) Cardio-tonic, sleep disorders Respiratory health, Immunity

10 Pausa Y=l (Hiptage benghalensis)  Y&# (Areca catechu)
(Jan-Feb) Anti-infammatory, Wounds Bioavailability

11  Magha Fea: (Jasminum multiflorum) S#GAT: (Averrhoa carambola)
(Feb-Mar) jaundice, veneral diseases Anti-ulcerogenic

12 Phalguna GeeT1aT: (Calophyllum inophyllum) ST eI (jatiphalam
(Mar-Apr)

- Tuberculosis

Asthma, respiratory health

Table No. 4.6 Medicinal plants & flowers for the worship of the sacred hill
Arunachala - Arunacala-vana
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Gane$a-ekavimsati-vana (21 plants in Ganesa worship)

Leaves of the following 21 medicinal plants are used in Sri. Ganesa

worship. At the end of the worship, these leaves are put in the incense and

the smoke from the incense purifies the air and also is causes to happen an

aromatherapy. Table No. 4.7 below gives the details of these sacred medicinal

plants.
No Plant Botanical name Medicinal usage
1 |#EY Maci (Artemisia vulgaris) Pain relief
2 Brhat (Sol indi Asth h
alg(:ﬁ rhati (Solanum indicum) sthma, coug
3 f9eaH Bilva (Aegle marmelos) Digestive healthcare
4 3@‘[ Diirva (Cynodon dactylon) Cardio-tonic, carminative
5 ¢ Dhattira (Datura metel Anti-asthmatic,

/stramonium)

Antispasmodic

6 |§ed Badari (Ziyphus mauritiana) Digestive, Hepato-protective
7 |319mHTET:  |Apdmadrga (Achyranthes aspera) Hemorrhoids, indigestion
8 |gaar Tulasi (Ocimum sanctum) Antimicrobial, Respiratory
)
9 EGk| Cita (Mangifera indica) Antiseptic, Asthma, etc.
10 | Karavira (Nerium indicum) Syphilis, Skincare, etc.
11 fa-w;mm-r Visnukranta (Jasminum Nerve tonic
angustifolium)
12 |arferA Dadima (Punica granatum) Reproductive, Renal, etc.
13 |ggers: Devadaru (Cedrus deodara) Neurology, Respiratory, etc.
14 | 7%g: Maruva (Ocimum basilicum) Respiratory, digestive
15 ﬁ?ﬁiﬁﬂ; Sindhuvara (Vitex trifolia) Anti-inflammatory,

antimicrobial
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16 | STy Jati (Jasminum grandiflorum) Calming
17 | 3yar&dT Agasti (Agati grandiflora) Immuneo-boost
18 |9 Sami (Prosopis spicigera) Rheumatism, Cough
19 |3regcyd  |Asvattha (Ficus religiosa) Reproductive healthcare
20 | 3157 Arjuna (Terminalia arjuna) Cardio-protective
Ro]
21 |37 Arka (Calotropis gigantea) Leprosy, Cardio-protective

Table No. 4.7 — Medicinal plants for Ganesha worship - Ganesa ekavimsati-

Jaina tirthankara-vana (Plants of 24 Jain Gurus)

vana

The Jaina religious people were worshiping their 24 Tirtankaras

(Enlightened beings) by growing the associated plant in a medicinal forest.

This kind of medicinal silviculture helped the Jain renunciate to take refuge

there to perform meditation and attain Nirvana (liberation), table 4.8 below

provides the details of these plants.

No ‘Tirtankara’ Plant /botanical name Medicinal usage
(Guru)

1 Adinatha Nyagrodha (Ficus bengalensis) Fever, Anti-inflammatory

2 | Ajitandtha Sala (Vatica robusta) Diabetes, Wound healing

3 Sambhavandtha Sala (Vatica robusta) Diabetes, Wound healing

4 | Abhinandanatha Vesali (Callicarpa arborea) Diarrhea, Ulcerative colitus

5  Sumatinatha Priyangu (Aglaia elaeagnoidea) Anti-inflammatory, coolant

6 | Padmaprabha Nyagrodha (Ficus bengalensis) Fever, Anti-infammatory

7  Suparsvanatha  Sirisa (Albizia lebbeck) Anti-poison, Anti-bacterial

8 | Candraprabha Nagadruma (Mesua ferrea) Rheumatism, scabies

9 | Suvidhinatha Mallika (Jasminum indicum) Aromatherapy, Nerve tonic
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10

Saitalanatha

Bilva (Aegle marmelos)

Digestive, carminative

11 Sreyasanatha Tinduka (Diospyros malabarica) Urinary tract infections
12 | Vasupijya Kadamba (Neolamarckia cadamba) | IBS, ulcers, diarrhea,

13 | Vimalanatha Jambu (Syzigiyam jambolanum) Diabetes, Carminative
14 | Anantandtha Asvattha (Ficus religiosa) Reproductive health, etc.
15 Dharmanatha Saptaparna (Alstonia scholaris) Malaria, Ulcers, etc.

16 Santindtha Nandi-vrksa (Ficus arnottiana) Skin care

17 Kunthundatha Tilaka (symplocos racemosa) Diarrhea and eyecare

18 Arandatha Amra (Mangifera indica) Antiseptic, Asthma, etc.
19 Mallinatha Asoka (Saraca indica) Reproductive healthcare
20 Munisuvrata Campaka (Magnolia champaca) Cardiac disorders, gout

21 Namindatha Bakula (Mimusops elengi) Astringent, Anthelmintic
22 Neminatha Vetasa (Salix tetrasperma) Diabetes, Piles, Epilepsy
23 Parsvanatha Dhataki (Woodfordia fruticosa) Diarrhea, Piles, etc.

24 | Mahavira Sala (Vatica robusta) Diabetes, Wound healing

Manusi Buddha-vana (Plants of 7 human Buddhas)

Table No. 4.8 Medicinal plants of Jaina Gurus - Tirtharikara-vana

In Buddhism, sacred (medicinal) plants are associated with each Buddha

before Siddhartha Gautama. It was considered among Buddhists that

growing these trees and meditating among them help in attaining Nirvana.

The following table No. 4.9 details these plants

No.

‘Manusi
Buddha’
(Liberated one)

Plant /botanical name

Medicinal usage in Traditional

Healthcare

1 Vipasvi Asoka (Saraca indica) Reproductive healthcare

2 Sikht Pundarika (Nelumbo nucifera) Heart tonic, General health

3 Vessabhii Sala (Vatica robusta) Diabetes, Wound healing

4 Kakut sandha  Sirisa (Albizia lebbeck) Anti-poisoning, Anti-bacterial
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5 Konagamana | Udumbara (Ficus glomerata) Chemopreventive, Diabetes

6 Kasyapa Nyagrodha (Ficus bengalensis) Fever, Anti-infammatory

7 Gautama Asvattha (Ficus religiosa) Reproductive health, Asthma

Table No. 4.9 Medicinal plants of Liberated ones - Manusi Buddha-vana

Paiicabhiita-vana (Plants of 5 Primordial Elements)

The Paficabhiitas — Prthvi (Earth), Apah (Water), Tejas (Fire), Vayu (Air) and
Akasa (Space) are the primordial elements described in the Veda and all
$astra texts including Ayurveda and Vzksayurveda texts. The following table

4.10 lists the famous Paficabhfita plants.

No. ‘Bhiita’ Plant/Botanical name Medicinal usage in Traditional

(Primordial Healthcare
Element)

1 Prthvr (Earth) Amra (Mangifera indica) Antiseptic, Asthma

2 Apa (Water) Jambu (Syzigiyam Jambolanum) Diabetes, Carminative

3 Tejas (Fire) Bakula (Mimusops elengi) Astringent, Anthelmintic

4 Vayu (Air) Bilva (Aegle marmelos) Digestive healthcare

5 Akasa (Space)  Ugaru (Excoecaria agallocha) Ulcers, Purgative

Table No. 4.10 Medicinal plants of Primordial elements - Paficabhfita-vana

Paficavati-vana

Paficavati means ‘place of five Vata (big) trees.” This has historical
significance as these denote the place where Sri Rama and Sita had their
hermitage for a long period during their exile in forest described in
Ramayana. This Upavanam primarily has five big trees in it. Each one of

these trees has multiple medicinal properties as shown in table 4.11.

No. Plant Botanical name Medicinal usage in Traditional
Healthcare
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1 37120 (asoka) Saraca indica Reproductive healthcare

2 319Tc: (asvattha) Ficus religiosa Reproductive health, Asthma

3 fSead (bilva) Aegle marmelos Digestive health, carminative

4 g (nyagrodha) Ficus bengalensis Fever, Anti-infammatory

5  3HAHT (Gmalaki) Phylanthus emblica Rasayana, Immuno-modulation

Table No. 4.11 - The five sacred medicinal trees - Paficavati-vana

Tapo-vana (Meditation grove)

The sacred trees with multiple ecological and medicinal benefits are primarily
members of the Tapo-vana groves. These trees also keep the environment
clean in addition to their scents from pollen offers natural aromatic and
therapeutic atmosphere. The following description shows some of the famous

Tapo-vana trees.

1). Asvattha (Ficus religiosa), 2). Udumbara (Ficus glomerata) 3). Nyagrodha
(Ficus bengalensis), 4). Salmalf (Bombax ceiba), 5). ASoka (Saraca indica), 6).
Amalaki (Embilica officinalis), 7). Bibhitaki (Terminalia chebula), 8). Haritaki
(Terminalia bellerica), 9). Nimba (Azadirachta indica), 10). Varuna (Crataeva
religiosa), 11). Khadira (Acacia catechu), 12). Kimsuka /Palasa (Butea
monosperma), 13). Sala (Vatica robusta), 14). Sami (Prosopis cineraria), 15).
Amra (Mangifera indica), 16). Badari (Ziziphus jujuba), 17). Jambii (Syzigiyam
Jambolanum), 18). Bilva (Aegle marmelos), 19). Aguna (Terminalia arjuna),
20). Aragavadha (Cassia fistula), 21). Kapittha (Feronia elephantum), 22).
Karpasa (Gossypium arboreum), 23). Bakula (Mimusops elengi), 24). Khadira

(Acacia catechu)
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Medicinal usage for these plants in the traditional healthcare system is
covered in other listings of groves as many of these plants are overlapping

with other Sacred list of plants of various groves.

Rsi-vana (Sages grove)

The Rsi vana (including Sapta-Rsi-vana) historically was considered as the
homage and gratitude for the Sages. Planting of these medicinal plants take
place during the Guru piirnima festival (Summer solstice and also the rainy
season). Planting these plants were considered as the Guru-daksina for
studying the Vedas, sastra, itihasa and purana — which were considered to be
the core parts of education along with Agriculture and Economics. The

following table offers the list of Ksiand the associated medicinal plants.

No. Rsi (Sage) Plant /Botanical name Medicinal usage in Traditional
Healthcare

1 Atri Kumudam - Nymphaea alba Heart tonic, Anti-anxiety

2 Agastya Agastya (Sesbania grandiflora) Digestive tonic, Bone health

3 Vasistha Arimedha (Acacia ferruginea) Oral hygiene, GERD

4 Bhrgu Anantamiila (Hemidesmus indicus) Diuretic, aromatic, cooling

5 Kasyapa Tulasi (Ocimum sanctum) Anti-microbial, Respiratory

6 Bharadvadja Apamdrga (Achyranthus aspera) Anti-inflammatory, respiratory

7 Viswamitra | Bilva (Aegle marmelos) Digestive healthcare

8 Goutama Dattira (Datura alba) Anti-asthmatic, Antispasmodic

9 Jamadagni | Dirva (Cynodon dactylon) Diabetes, Blood purification

10 | Marici Dronapuspi (Leucas aspera) Antioxidant, Antimicrobial

11 | Angirasa Piikam (Areca catechu) Bioavailability, Respiratory

12 | Narada Kamalam (Nelumbo nucifera) Heart tonic, Anti-anxiety

13 | Valmiki Devadaru (Cedrus deodara) Neurology, Respiratory health

14  Vyasa Mallika (Jasminum indicum) Aromatherapy, Nerve tonic

Table No. 4.12 Medicinal plants of popular sages - Rsi-vana
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4.5  Medicinal plant cultivation in community gardens

Historically community gardens were also part of the areas that were
used to grow simple medicinal herbs, spices and also making various drug
formulations and nutraceuticals for general healthcare in India. Some of these
include growing popular medicinal plants and preparing fresh herbal
formulations. The following table No. 4.13 gives the list of some of the

common medicinal plants that were grown in community gardens and

agroforests.
Formulation Ingredients Benefits

NBar* Dried - Amalaki (Phylanthus emblica), Rasayana,
Haritaki (Terminalia bellerica), Bibhitaki immunomodulation
(Terminalia chebula)

RAehe:* Dried - Sunthi (Zingiber officinale), Maricam  Respiratory,

2 (Piper nigrum), Pippali (Piper longum) Digestive

ESIGET:] Jatipatri (Myristica fragrans), Ela (Elettaria  Colds
cardamomum), Darusarkara (Cinnamomum
verum)

qshd Amalaki (Phylanthus emblica), Marica (Piper Diuretic

nigrum), Sarkard (Saccharum officinarum),
Ela (Elettaria cardamomum), Karpira
(Cinnamomum camphora)

U>adRUldshd Draksa (Vitis Vinifera), Madhuka (Madhuca  Cooling, Diuretic
" longifolia), Gambhari (Gmelina arborea),
Kharjara (Phoenix sylvestris), Parisaka
(Grewia asiatica)

AR Sunthi (Zingiber officinale), Maricam (Piper ~ Stomach ailments
nigrum), Pippali (Piper longum), Dhanyaka
(Coriandrum sativum), Ajaji (Cuminum
cyminum), Dadima (Punica granatum),
Pippalimiilam (Piper chaba)

JAMEgITaAs  Nimba-puspa (Azadirachta indica), Amra Immune boost
2 (Mangifera indica), Lavana (Salt), Guda (before summer)
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(Saccharum officinarum), Kapittha (Feronia
elephantum), Maricam (Piper nigrum)

e Punarnava (Boerhavia diffusa), Tagara
(Valeriana wallichii), Sarana
(Amorphophallus paeoniifolius), Aluki
(Colocasia esculenta), Trapuspa (Cucumis
maderaspatensis), Pitakdsmanda (Cucurbita
maxima), Kismanda (Benincasa hispida),
Vrscikapatri (Tragia involucrata), Lingint
(Diplocyclos palmatus), Jiraka (Cuminum
cyminum).

LI R Citraka (Plumbago rosea), Sunthi (Zingiber
officinale), Maricam (Piper nigrum), Pippalr
(Piper longum), Pippalimdlam (Piper chaba)

Usa9eddq Amra (Mangifera indica), Jamba (Syzygium
jambolanum), Kapittha (Feronia limonia),
Bijapura (Citrus medica), Bilva (Aegle

marmelos)
<de +  Nyagrodha (Ficus bengalensis) , Udumbara
) (Ficus glomerata) , Asvattha (Ficus religiosa),
Plaksa (Ficus lecor), Vetasa (Salix caprea)
Usaduised*  Kusa (Desmostachya bipinnata), Darbha
C o ~

(Imperata cylindrica) (or) Darva (Cynodon
dactylon) , Kasa (Saccharum spontaneum),
Sara (Saccharum munja) and lksu
(Saccharum officinarum)

Important side-dish
during new year.

Immune boost
(before winter)

Leaves of 10 plants
are cooked similar
to greens and mixed
with rice gruel

Digestive

Digestive, Hepato-
protective

Reproductive
healthcare

All kinds of
microbial
infections, Urinary
healthcare

Usataad:* Patola (Trichosanthes dioica), Nimba
(Azadirachta indica) , Bhinimba
(Andrographis paniculata), Rasna (Vanda
roxburghii) , Saptaparna (Alstonia scholaris)

All kinds of stomach
ailments, immune
boost, microbial
infections

Table No. 4.13 - Medicinal plants of community gardens

* = These compositions /formulations are also used in Vrksayurveda as plant

inputs for growth enhancers and/or pest repellents
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4.6  Differences between Krsi-tantra (Agriculture) and
Upavana-prakriya (Agroforestry) as per Vrksayurveda

The following table No. 4.14 highlights some of the distinct Vrksayurveda
terminologies used across various Vrzksayurveda texts to differentiate these
two major divisions of cultivated plants, as discussed so far. Agriculture was
also differentiated based on these two major divisions of plants. Many
Vrksayurveda texts exclusively cater to the needs of Agroforestry for the

cultivation of various plants.

Since time immemorial these two divisions were in practice due to the
needs for the cultivation of various medicinal plants and spices — which are
the largest traded commodities in the erstwhile ‘Silk road’ the Trans-Asian
trade route, in which India was a major producer and trading economy for

thousands of years.

Factors Krsi-tantra Upavana-prakriya

Agricultural | krsi-tantra— (crop field) is the | upavana-prakriya

Science of agricultural science dealing (agroforestry) — cultivation of
study with the cultivation of food various types of plants such
crops (food grains) and their  |as vegetable, fruits, flowers
management and medicinal herbs, and

their management

Agricultural | ksetra/kedara— Crop field. upavana/ksetravana,/arama
field type For the cultivation of food — Agroforest. For the
grains (mainly consisting of 17 |cultivation of Vegetables,

different annuals) fruits, medicinal plants and
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all other types of plants.

Land type antupa-desa— Watery land. sadharana-desa/ jarigala-desa
Land with plenty of water — Ordinary land/ Arid land.
availability for irrigation (well |Land with normal and/or
irrigated field). In addition this |less water availability for
land is also in plains for water |growing plants. Lands that
holding capacity. are both in plain and sloppy

areas.

Types of crops | sasya-dhanyadi - food grains |saka-phala-puspa-hayusa-
and staples including pulses drumadi - Vegetables, Fruits,
and legumes. Flowers medicinal herbs and

Trees

Botanical osadhi — annuals. The term padapa - perennials and

types osadhi has context sensitive annuals. This term is a
meanings denoting generic one classifying all
i). the ‘Plant’ — the first life- plants.
form in Vedas
ii) the “Annual plant’ —in
certain places in Ayurveda
iii) the ‘medicinal herb” in
Ayurveda and Vrksayurveda

Commercial |annapanadi- edible plants. udbhidadi - botanical,

categories Mainly concerned with food |meaning food, ornamental

crops requiring special
attention during cultivation,
harvest and storage. This is a

classification as per Caraka-

and all others;

virecanadi - medicinal plants

and herbs
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samhita.

Primary udvartana - Springing up of | sthali ropana- Growing up of

planting crop in the seed bed - plant saplings in pots to
seedlings. Subsequently subsequently planting them
transplanting them in the crop |in the Agroforest /garden.
field.

Planting cycle | bijopti-cakra - Sowing cycle, |bijotpatti-cakra - Seeding
denoting the sowing of all cycle, denoting the planting
gramineous crops and annuals |of herbaceous and woody

plants

Propagation |bijarikura - seedling kandarikura - sapling

Growing avapana — sowing aropana — planting

Trans-planting

sasyaropa — transplanting of

viropana - transplanting of

seedlings saplings
Irrigation nisecana— Controlled timely | Salila secana - Watering as
irrigation, including flood required
irrigation.
Harvest lavana - cutting (harvest) lavaka/ cayana - plucking
/ collecting (harvest)
Threshing kanamardana (threshing) -
Drying of asosana - drying of grains -
harvest
Dehusking avahanana — de-husking -

Table No. 4.14 Differences between Krsi-fantra’and ‘Upavana-prakriya’
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The subtle differences between Agriculture and Agroforestry are depicted in
the Figure 4.2.

Jagda:

C -]
Vrksayurveda

&

39deTH / &TAdeTH
Agroforest

C
Agricu

&TTH, / heH

Agricultural f eld

HIIRUTSTS e Rl ISR
Normal & Dry lands Wet land
QIR EE ECEDE
Dry f eld Wet f eld
. C ‘ Ec,
Rain-fed Irrigated
T -3effee: HeAUTAGY:
Herbs & Botanicals Food crops
ELUCRE U1 d:
Plants Food-grains
Intercrop Follow-up crop
IARH /eFTH e
Dry /Cold season plants Rainy /Hot season crops
HRI9: RICICE
Plant hg Sowing

Figure No. 4.2 Agroforestry and Agriculture
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4.7  Major divisions of Plants in Vrksayurveda

As discussed in this chapter previously, Vrksayurveda divides
agriculture into two distinct divisions: cultivation of ‘sasya’(crops) and
cultivation of ‘vrksa’ (all other plants). The first one, sasya deals with the
aspects of various crops primarily annuals such as Rice, Wheat, Pulses,

Lentils, Sugar-cane, Banana, Potatoes, etc.

The second one ‘vrksa’ (plants) deals with various plants both annuals
and perennials and includes all kinds of plants from Trees to shrubs to
creepers to medicinal plants which provide us vegetables, fruits, flowers,
bark and roots. The following table No. 4.15 highlights the botanical
characteristics of these two major divisions of plants (agricultural) as per

Vrksayurveda and also based on the modern classification parameters.

Sasya - Crops Viksa - Plants
Mono-culture agricultural field Poly-culture agricultural land
Gramineous Herbaceous & Woody plants
Self-pollination Cross pollination
Harvest index (seed /grain) All types of Biomass (seed, leaf, bark,

flower, fruit, stem, resin and root) — 7This

is applicable for Medicinal plants

Yield orientation Overall growth /Efficacy orientation

High water needs Low water needs

Water is held in the field through  |Water is drained in the farm-land

flood irrigation
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Sasya - Crops

Vrksa - Plants

Very low tolerance to biotic /abiotic
stress — this need to be low to get

higher yield

Moderate biotic /abiotic stress
acceptable — Some degree of stress is
elicited and which helps medicinal
plants to increase their content of
various phytochemicals, which are part

of the active principle of the medicinal

herb. This is applicable for Medicinal

plants.

Glycophytes — Plants that grow in
fertile and non-salty soil (plant

classification based on soil type)

Mesophytes / Xerophytes — Plants that
grow in all kinds of soils (plant

classification based on soil type)

Table No. 4.15 — Botanical differences between ‘sasya’(food grain crops) and

‘vrksa’(plants)

In addition to the Botanical differences described above, the following

Figure No.4.3 details the differences between these two major classification of

plants, i.e.: sasya’ (food grain crops) and “vrksa’ (plants) with respect to

commercial, agricultural and morphological characteristics.
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Sugar-cane Carrots, Beets
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Pulses
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Potato (tuber

v

Figure No. 4.3: Plant classifications — * Vrksa' and. ‘Sasya’
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4.8  Medicinal plant cultivation and WHO, FAO-GACP
standards
CAM (Complementary and Alternative Medicines), Nutraceutical and

Herbal supplements gaining a lot of ground in the international healthcare
scenario, where people are widely benefited with the plant based medicinal
supplements. The European Food and Drug standards agencies, UN-FAO
(United Nations Food and Agriculture Organization) and WHO (World
Health Organization) jointly evolved various standards for safety of Herbal
medicines and also prevention of herbal raw material toxicity in the new
millennium. The standards such as GMP (Good Manufacturing Practices),
GACP (Good Agricultural and Collection Practices), GSP (Good Storage

Practices), etc. to name a few.

India being a signatory to WHO guidelines ratified the safety standards
and thus ICMR (Indian Council of Medical Research), NMPB (National
Medicinal Plants Board), and ICAR (Indian Council of Agricultural Research)
have jointly evolved standards and guidelines for ensuring the safety and
standardization of the Herbal medicines and Herbal raw material including

Organic cultivation of Medicinal herbs.

ICAR (Indian Council of Agricultural Research) has produced training
kits and material for the sustainable Cultivation, Collection and Storage of

medicinal plants.

In essence, the three core safety issues that are identified by WHO, in
context of the Herbal medicines and raw material are:
1. Heavy metal toxicity — Due to contamination of heavy metals such as

Lead, Arsenic, Aluminum, etc. in herbal drugs
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48.1

Pesticide toxicity — Due to contamination through the cultivation of

Medicinal plants using chemical fertilizers and pesticides

Microbial toxicity — Due to contamination through the growth of

Fungi, Mold, Bacteria, etc. while the herbal raw material storage

Vrksayurveda methods for Safe cultivation of MAP

. Heavy metal toxicity - Contamination of heavy metals such as Lead,

Arsenic, Aluminum, etc. are due to the poor manufacturing processes
while producing herbal medicines. This is a serious issue with respect
to finished herbal drugs and semi-finished herbal raw materials. To
overcome these problems of contamination currently Ayurveda,
Siddha and other herbal drug/raw material producers are adopting to
GMP (Good Manufacturing Practices) — where the vessels are made

with surgical grade stainless steel.

Pesticide toxicity - Vrksayurveda based cultivation methods are
Natural/Organic and sustainable, where the inputs are made from
locally available natural products. Therefore, are free from the
contamination due to pesticide, insecticide, and other pest control

chemicals

Microbial toxicity - Vrksayurveda medicinal plant specific storage and
fumigation methods help in preventing contamination due to
microbial growth in herbal raw material and also in semi-finished

herbal products. Thus toxicity of microbes is prevented.
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Vrksayurveda methods based cultivation of herbs and medicinal plants

ensure 100% adherence to the guidelines of ICAR, WHO /FAO - GACP.

4.9  Relevance of Vrksayurveda in Medicinal efficacy

Ayurveda system of holistic human healthcare and the Vrksayurveda
system of chronobiology based holistic agriculture follow the same
philosophy, principles and practice in terms of prakrti pafica maha bhita
siddhanta, tridosa, rasapaficaka and dravya-guna-vijiiana. All plants species
and animal species and all other living beings have body and consciousness.
All beings, human, animal and plants in principle have similar conditions of
imbalances due to nutritional, seasonal and environmental factors. The
principle of ‘prevention rather than cure” is of prime importance in

Ayurveda, and the same principle also applies to Vrksayurveda too.

Vrksayurveda and Ayurveda follow the same taxonomy and botanical
classifications found in Ayurvedic materia-medica texts such as Dhanvantari-
nighantu, Raja-nighantu, Bhavaprakasa-nighantu, etc., in addition to the
plant nomenclatures match with the lexical classifications in vanausadhi-
varga of Amarako$a. Thus Vrksayurveda and Ayurveda are indeed the twin
systems of healthcare (food and medicine) that fall within the same branch of

studies, i.e.: Life sciences.

Ayurveda and Vrksayurveda follow the same 7ridosha related imbalance
leading to diseases such as — Vata (Prana), Pitta (7ejas) and Kapha (Ojas). The
diseases arising out of imbalance affects humans, plants and animals.
Vrksayurveda proclaims the Biological interconnectedness and symbiotic

nature of all life-forms
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The Rasa parficaka based pharmacological principles are applicable to all
substances and thus the treatment for any plant (disease) imbalance can also

be locally sourced and made using plant, mineral and animal products.

The antidotes and treatments, in principle are similar between Ayurveda
and Vrksayurveda. Only the methods of therapeutic intervention differ.
Similarly, the formulations are made from natural sources and differ only in
complexities, between Ayurveda and Vrksayurveda. The cultivated
medicinal plant through Vrksayurveda which becomes human medicine,
shall be in its best medicinal efficacy with the ‘active principle’ component

intact.

In addition to protection of medicinal efficacy of cultivated medicinal
herbs, Vrksayurveda methods also ensure the produce being free from
toxicity due to Chemical fertilizers and/or pesticides. Vrksayurveda based
cultivation methods also include specific inputs according to each medicinal
plant’s prakrti which are unlike general Organic inputs. These specifically
ensure medicinal efficacy (bhaisajya/virya) of Ayurveda medicine in

accordance with the Tridosa principle.
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Chapter 5: Vrksayurveda based Cultivation of
Medicinal Plants

Vrksayurveda based medicinal and aromatic plants (MAP) cultivation is
an integral part of the ‘upavana prakriyd — meaning Agroforestry or
horticultural process, where medicinal plants were cultivated along with
other horticultural crops. Right from Vedic times medicinal herbs were
cultivated and been traded. The word “ausadhr has been used several times

in ‘Rg Veda' and ‘Atharva Veda' to denote medicinal plants.

IS FEAAT AT FET 369 Jad: FH g |
AT IWERAT ferfe gRadr & gudr e
Salutations to mother earth, for the benefit of people who by offering
hills, plains, fields and offer plants and medicinal herbs. She extends her

bountiful offering and makes us healthy and happy.

&l HaciE T ¥ 9= |

‘Two crops are cultivated in a year’

gg IfsAT 3NTe: gt PR |
Afael gA-arARRIEIH |
‘Barley in summer, herbs in rainy season, paddy in autumn, pulses and

sesame during winter and cold seasons’

8 Atharvaveda, Bhastikta, 12.2
¥ Taittiriya samhita 5.1.7.3
® Taittiriya samhita 7.2.10.2
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In “Atharva Veda and in Kautilya’s ‘Arthasatra’ there are references with
respect to cultivation of MAP. The medicinal plant terminologies such as
‘ausadhi (medicinal), ‘bhesaji (medicinal), ‘phalini (fruitful), aphala
(fruitless), puspini (blossom) ‘apushpa (blossomless), etc. are mentioned in
‘Rg Veda - 10.97.1-9" and also ‘abayu (Brassica juncea) , ‘dsurf/ etc, are

mentioned in ‘kausdika sttra’.

In Atharva Veda's many stkta’s (hymns) on agriculture such as ‘krmi-
stkta’ (Atharva Veda —4.37) medicinal plant cultivation is mentioned along

with using various medicinal plants for Pest control and plant protection.

In *Arthasatra’medicinal plant saplings were advised to be grown in pots
and elevated platforms and then later transplanted into agroforests and
gardens. Further, several Vrksayurveda texts such as ‘Vrksayurveda of
Surapala’, 'Upavana vinoda, ‘Kassyapiya-krsi-siikti etc. mentions,
‘upavanam’ (Agroforestry /garden) for growing medicinal plants. The
tamous Vrksayurveda text ‘Kassyapiya-krsi-sikfi’ has a separate section for

the cultivation of vegetables, and also medicinal herbs, and aromatics.

5.1 Land Selection for Medicinal plant cultivation

Vrksayurveda, similar to the Ayurvedic texts ‘caraka-samhita’ and
‘susruta-samhita’ and ‘Arthasastra’” mentions the three basic land types such
as ‘antipa’ (wet lands),’sadharana’ (ordinary lands), and ‘jangala’ (arid lands).
However, Vrksayurveda extends these land types further based on crop types

and water availability.
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‘Amarakosa’ has the details of more than 10 types of lands based on soil
type, color, water availability, etc. Vrksayurveda categorizes lands based on
color, fertility of soil, irrigation and physical characteristics of soil. This way it
was easy to relate a soil type to a crop/plant type. In addition, agricultural
lands are also of 2 basic types. jalabhiimi’ (wet lands, low-land, food-grain

crop lands), and ‘tarabhamf (dry lands, for all other plants).

Among these two types of agricultural fields, jalabhiimi’is used only for
growing primary food grains of ‘annuals’ type, such as rice, wheat, and
barley. This land is also lower than the normal agricultural fields in the
vicinity. This type of agriculture was known as ‘nadi-matrka-krsi. The
‘tarabhumi is used for growing all other plants of both ‘annuals’ and

‘perennials” which include medicinal and aromatic plants.

Among these three basic land types for medicinal plants ‘sadharana’
(ordinary lands), and ‘jarigala’ (arid lands) in addition to the agricultural
/agroforestry fields of ‘tarabhiimi types were used for MAP cultivation as

most of the Ayurvedic herbs generally grow in forests and dry lands.

‘Arthasastra’ also mentions land types based on commercial aspects such
as ‘Ksetram’ (human settlements — agricultural and dwelling) ‘Vrajam’

(Pastoral lands for animal husbandry), * Vanam’ (forest lands).

5.1.1 Land and soil types suitable for Medicinal plants cultivation

3eUleehgAT & Jard: FIdd: |
I T TSI G2 TFT-IITTASTT ar” ||

¥ Carakasamhita, Vimanasthana - 3.47
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Scarce water, less number of trees, windy and hot. It is to be known that these

are the qualities of ‘jangala’ type of land where the diseases are also less.

fepf>eg, gaTeh! S ATUROT: FHA: |
ALY: WYUROT: T 11
Where there are moderate number of trees and plants and water that land is

‘sadharana’ type and is in the middle (between wet-lands and dry-lands)

AT GHAHwASTA FRATEIINSIAT |
aET 9 I Wigfed Agreen: ||
o SITSITeTl o o 37e[dT 37fA: HIEMROM QB |
e wdsf gam: wgfed 7 g 17
In normal balanced land not wetland where greens, trees, grasses, herbs and
like this all kinds of plants grow in their respective places. Neither ‘jangala’
(arid land) nor ‘anapa’ (wet land) but normal land is best and in that all kinds

of plants grow without any doubt.

QY- A - 3R -TATH- T Teh-SH AT - HTETTe -G A cTel - eheT 8 3T U6 el

ar offe ftwend qdera” i

Land without holes, lot of pebbles, anthills, burial grounds, sandy, infertility,
and with water source nearby, undisturbed, medium, black /red /gray, etc.

can be examined for growing medicinal crops

*® Agnipurana 280.15
** Agnipurana 280.18
*2 Upavana vinoda 1.38 - 1.39

93 2 .
Susruta-samhita
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5.1.2 Inter-cropping of Medicinal plants
qTeTTeAT=AT It -Aeg-3AMR-I-R-TUSTewAT TUT T AT T TUTeAT:

3eqEr: T e w_reAd oo,

Grassy patches, marginal furrows between any two rows of crops are suitable

for the plantation of aromatics, medicinal herbs, rhizomes (‘usira’), datura
(“hira’), ginger, and coleus roots (‘pindaluka’) and the likes. Such medicinal
herbs that grow in marshy grounds are to be grown not only in fields suitable

for them, but also in pots (‘sthalr’)

fafar: g qer: Sgrer: Heqy: |ruroRAfa”

qATRTRI-$fATS: TRl 3T T heR-Wie-IHeAT-31eaehul-era-fafaer-ereerehl-
ATel-HAdeoh -1 Tlrgeh-31RacY-ae-3HcThIdel-Ige1: aﬁ*-alﬁ-q@aﬂ-ﬁf?m
9T IR - Soh-Ta - ol- [ HATA-Fe] A A-Te0T-TaeT: TTc-FT] [SUT-hIT-I[G-
Tel-T-To-FHhT-UHT-sger: ATd-fafIR-aeh- 3R a-sgfHemT:

T fameger: EUR-FiSaT-FAqaumat 3

37 7T

fewdTel-TATeT-ATR el -heelde-ITgeT: AR FHg-Thea-Irg: RIRT-ga-sgr:
Toool-aATeR-3NAT-ARIE: FREfH: 3Tera-s7fasmr: fafawR-fagsar-
3YMTAT: Hog-gaet- eI T SdI-faIfAeg-aT6eT: 3eieh-ael-Iroll-g IS cTaaT-aTg1-
HIAHTT: AT TE-TATA-309[G: - AehdTeh-TelTehl-AeaHE-USUeh-FH1esd-
HEF]-$[STRIST-ATIH-H -l feh el -3TeToATie - 8- TdeT: FHAR-GEN: Tael-hhurdr
A

* Arthasastra 2.24.31
% Caraka-sambhita, Kalpasthana, 1.8
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HIEIR T

3Tl TT g@dN: ST dIke- AT id-aleedcd - f-FIT-aogd: fER-
ggnﬂN-qquW-Hsdd-sqqm-mW-W-wz TTIROT AT: ||

The above passage from the Ayurvedic cannon ‘Caraka-samhita”in the
book of ‘Kalpasthana’ (book of formulations) describes in the first chapter,
passage 8, the details of the basic three types of land and the general and

medicinal flora found in these three land categories.

It is evident from this passage that the ‘aniipa-desa’ (wetland) is suitable
for growing herbs that grow only in wetlands. It is to be understood that over
70% of the Ayurvedic herbs don’t grow in this type of lands which are more
suitable for food grain crops, banana, sugarcane and other sweet vegetables
and fruits. The rest of the two land types are most suitable for the cultivation

of medicinal plants and in addition require lesser water to grow.
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&3 (Land) - ¥qH: (Field) - Fd(Soil)
%Iﬁﬁw (Topographical), E71=3) (Agricultural) - W AR (Classifications)
"\'

~

Figure No. 5.1 Land and Soil classifications
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5.2  Soil management

Vrksayurveda provides in-numerous methods for soil management
including management of soil fertility, soil humus, soil correction and types

of soils and medicinal plant specific soil selection.

SATSITATTIATHA- TG, Afaer ery |
WReg wsfd: a1 e Agredegorar @ ||
Land by nature is of three types dry, wet and ordinary. The soil in such
lands are distinguished on the basis of six types of taste (qualities), which are

determined by the color of the soil.

AT IIUSIT ${fA:ATHT Yol 30T |
AT fAse-3Ea-eaur-she-fasd-surder: 7|

Soil is of six colors such as dark gray, pallid, black, white, red and yellow.

Correspondingly the tastes of these soils are sweet, sour, saline, bitter,

pungent and astringent.

5.2.1 Soil fertility

In ancient India across the entire subcontinent there were 3 crops cycles in
a year. However, the cyclical monsoons were giving rains only for a period of
three to five months in a calendar year. Therefore, except agricultural lands
that are near to the river banks and those which have irrigation canals, the
rest of the agricultural lands were used to produce horticultural crops,

medicinal plants, spices and aromatics for a period of 8 to 9 months in a year.

% Vigvavallabha 3.1
% Vigvavallabha 3.2
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Except the first crop or the primary food crop which was sown during
rainy season, rest of the crops were of non-food grain types. Due to the
cultivation of more than two crops in a year, soil conditions deteriorate and

thus, replenishing soil fertility was of prime importance.

Soil and moisture conservation, soil organic matter, soil permeability
were taken care through crop rotations®, poly-culture, inter-cropping and

alley cropping methods.

5.2.2 Green manure & Soil humus

Soil humus management methods can be found in many Vrksayurveda
texts. In “Brhatsamhitd and 'Upavana vinoda’, green manure as a soil input
was recommended prior to the first crop by first planting a leguminous crop
or sesame and plough and crushing it as a manure. Various Vrksayurveda
texts have also mentioned Cow-dung manure and /or farmyard manure
before second and third crop. Plant specific soil selection and management

was also mentioned in ‘ Vrksayurveda’.

Fedr of: HAgeTon fgar a&ar foellel aud |

qISYAREATRT HeqaTd, Hifdd Jus 8a: 7|
Soft earth is good for all trees. On such land, sesame should be grown
first. Once they have flowered, the sesame plants must be ploughed under

the soil. This is the first treatment that must be done to improve soil quality.

% Aiyer A K., Yegna Narayan, Ag. Al. Ar. Ved. India, Page 17
% Brhatsamhita — 55.2
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3td qeaaaThIT AT d |
IS A T FETARITAcadd ||
In a land which is flat, and plants like ‘#i/a’and masa, were sown and they are

ploughed to ground after blooming, plant the seeds of various plants.

5.2.3 Soil correction

The Vrksayurveda text ‘Upavana vinoda’ provides us many methods for
Bio-amelioration (soil regeneration) — Leaf extract of “Agat/ and "Arjuna’ -
both these plants along with Cow products are good for Bio-amelioration

meaning correction of high Acidity and Alkalinity in soil.

JRsereehgwAreTfRiem: afvgsra: |
HSITAT: Yo, HRA U9oigr ey ar'’' |
Arista, asoka, punnaga, sirisa and priyarigu are auspicious (medicinal)

plants and must be grown first in Agroforests and home gardens.

5.2.4 Traditional soil types and suitable Ayurvedic medicinal herbs

Soil type Suitable Medicinal plants
Color = Dark gray color ‘Vamana’ (Purgative) herbs like haritaki,
Prakrti = Prthvi and Jala bibhitaki, and ‘Dipana’ (Emetic) herbs
Rasa = Madhura (Sweet) like Castor, Vidanga, etc.
Consistency = Silty /Peaty
Color = Red /Brown ‘Rasayana’ (immunomodulatorory)
Prakrti = Prthvi and Agni herbs like guduchi, ashvagandha,
Rasa = Amla (Sour) shatavari, etc. ‘Pacana’ herbs like
Consistency = Alluvial soil Haridra, Shunthi,

' Surapala vrksayurveda 1.63

%! Brhatsamhita 55.3
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Color = White Aus paddy, ‘lekhana’ herbs — tulasi,
Prakrti = Vayu and Akasa kalamegha, sarshapa (mustard), Aloe
Rasa = Tikta (Bitter) vera,

Consistency = Sandy

Color = Yellow Paddy, Jute and fodder, ‘brhmana’
Prakrti = Prthvi and Vayu = (anabolic) type of herbs

Rasa = Kasaya (Astringent)
Consistency = Clay

Color = Black Dryland herbs — guggulu, hingu, arjuna,
Prakrti = Jala and Agni and ‘langana’ (catabolic) type of herbs
Rasa = Lavana (Saline)
Consistency = Arid and dry

Color = Grey /Brown ‘Pacana’ (inducing digestive fire) type of
Prakrti = Agni and Vayu herbs
Rasa = Katu (Pungent)

Consistency = Loamy

Table No. 5.1 Traditional soil types and suitable medicinal plants

The above table No. 5.1 above gives indicative guidelines with respect to
the overall connection between soil types and the medicinal plants. However,
through regular cultivation in a particular geography a medicinal plant’s
specific needs of conducive soil, water and climatic conditions can be
completely established. More over with hybridization and domestication of
all types of plants including medicinal herbs for many years, many of the

plants would have adopted to certain non-native land and soil conditions.

5.3  Water management

Water management is an important part of all Vrksayurveda texts and
practices. Water sources such as monsoon rains, ground water identification

and irrigation canals were described in most of the Vrksayurveda texts.
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STABIAY Td Udcdeg ASEdeld |
dd Tdd gidd da Gerereladetd ||
QA Ydd HA-A-3h: TGS Hrollofdiciian: |
MersoTfETeReTed: FUT HEew HEEOR:'? |
Water is initially only one type which fall from the sky, acquires different
qualities based on Sun-light, winds, seasons, heat /cold, moisture and finally

based on the land it falls and stays /flows.

5.3.1 Rains, rain patterns and rain predictions

qreeagen N wel: qiese 7 Shawe |

TEATEIE Fcatel et FATRd, 'l
All agricultural activities depend on water and the whole life depends on
water and therefore first with effort understand the knowledge of rains and

rain patterns (agro-meteorology).

In olden day there were region specific ‘krsi-paficariga’ (agricultural
almanac) for predicting monsoons and weather conditions. Knowledge of
rainfall is gained through various celestial positions of sun, moon and other
planets. Weather patterns such as wind speed, direction and moisture also
helps in meteorological estimations for rainfall. Cloud types such as ‘avarta’,
‘samvarta’, ‘puskara and ‘drona’ also help in rainfall predictions. The five-
year cycle and seven year cycles of rain-fall, floods, droughts, earthquakes
and other natural phenomenon were described in ‘krsi-panficariga’ according
to geographical locations. Migration and movement of birds and insects were

also used for prediction of rains and droughts.

192 Carakasamhita, Satrasthana, 27.196 - 197

103 Krsi-parasara 1.10
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Rain pattern understanding was part of education /learning for all
agriculturalists. This knowledge of observation and predictions of rain are
made based on natural phenomenon and celestial observations which are
part of predictive astrology (‘phalita-jyotisa’) derived and calculated based

‘paficanga’

Rain pattern - Observational methods

e Air flow patterns and wind speeds

e Atmospheric changes

e Changes in the behavior of birds and animals
e Insect migration

e New leaf formation in plants

e Formation of clouds

Rain predictions based on Astrological factors

e Computation of planetary positions, movements and conjunctions of
stars and planets

e Study of solar ingress and particular date of months

e Study of cycle of 27 ‘ Naksatra’ and moon alignment

e 'Horasastra (horoscope)

Majority of the cultivation in the olden days in India were based on
monsoon rains and rain water storage in various water bodies. The
agriculture and agroforestry based cultivation of non food-grain crops were
primarily done in normal and semi-arid lands and fields. These kind of

cultivation was known as ‘devamatrka krsr
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5.3.2 ‘Dakargala’ - Ground water identification

aFY JAET T dEFTdl I ShIETeT Aol STallTclise: |
qar U7 375Ny RIEdda f&AE Neddfaeraear:™ |

Order, fame follows the person who identifies groundwater and manages it

well. How the blood-flows in the body similarly water flows life on Earth.

‘Dakargala’ or 'bhiigarbha-jalajianasastra’ is the science of ground water
identification. Several methods such as specific trees, anthills, grass patches,
soil conditions, etc. denote the availability of ground water in specific
regions. Varaha Mihira has elaborated this unique science in his works
‘Brhatsamhitd and ‘Bhiigarbhajalajianasastram’. ' Vapr (large tank), ‘kapa’
(well), “tadaga’ (lake /pond), ‘setu’ (reservoir) were constructed based on the
methods of ‘dakargala’. ‘Sefu meaning reservoir (or) water storage facility is
of 2 types. ‘sahodaka setu” which were for bringing out and storing the
ground water through natural springs. ‘aharyodaka setu’ — these reservoirs
and dams were constructed to store excess water from monsoon rains and

overflowing rivers.

‘Kasyapiya-krsi-siikti” has a dedicated chapter on construction of four
types of water bodies and they are ‘kuapa’ (well) , ‘vapr ‘(tank), ‘hrada’
(lake/pond), ‘dirghikad (large reservoir).

1% Bhaigarbha-jalajiiana-sastram 1.1
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5.4  Irrigation and water treatment

‘Nadi matrkd (well irrigated) agricultural fields, have in their vicinity a

large water body of either a river or a huge lake. The irrigation canals called

as "kulya were constructed for the flow of water to the fields.

Many types of irrigation canals and water bodies were constructed and

the following Table No. 5.2 lists the popular ones that were in vogue in

ancient times in India.

1 @aRka River
2 &Y Large river
B [SToImer:, S, ST Big /long Reservoir
4 FrTferent Small reservoir
>  [Seldet:, STATeN: Dam / reservoir
6 [@d: Bridge /Reservoir
7 [gaTREwy: Check dam (small dam)
8 MY (I39) Large lake
0  gaEl: Naturally formed lake
10 [EaET: Lake
11 [dSTaT: Small Lake
12 ge: Deep /Large pond
13 @rdY, 9relr Pond /Large well /Step well
14 o, W:, Iy, ufg:, Well
oG -
15 HdeadH Small pond
16 @AEEAT Water storage pit (khadin or dhora)
17 [BeahaAT: Water way
18 [9oTTelr Water way (small)
19 gfor:, g Water channel / Trench
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20 [irenT, AT [rrigation channel

21 sl Canal

22 ERET] Water canal in-let into the field
23 ﬁi_}mT’ SICIGEIE:E Water canal out-let from the field
24 B3rera:, faareTa Well canal /trough

25 Eety: Embankment in water body

26 @Y: Water drain way

27 FaTfgee Sluice

28 EcdH Tank

29 gl Temple tank

30 RRARHA , TIHT Pool

31 [&feierr, ara: Step well

32 Q@eed: Small pool

33 [@rd: Moat / Ditch

34 [STelUdetIeTd Water management

35 aﬁrﬁam: Damming a natural catchment — reservoir
36 a’rqamﬂ[ [rrigation

37 gﬁl?ﬂ:[ Sand bank / River bank

Table No.5.2 Various types of water bodies and water management during

ancient times in India

541 Water Treatment:

Water treatment is an important activity in irrigation in agricultural
practices in India. This is to improve the water quality and also to reduce
salinity, turbidity, hardness and other undesirable qualities, herbal decoctions

and mixtures were used in the water reservoirs.

3501 HET-3AN: TISTRIRATCAR-ITHHOT: |
HAhhol-HAF: AN HY Felded: ||
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el heeh faRd oaul Afdlel A aT RETTE 81ad |
desiel HacaHe FIH FEaier aoRaed JaaA'® ||

Powdered mixture of ‘afjjana’, ‘musta’, 'usira’, ‘rajakosataka’, ‘amalaka’
and ‘katakaphala’ has to be applied to a well /pond to purify the waters.
Water that is dirty, sour, salty, off taste or foul smelling shall be made clean,
tasty and fragrant by this mixture and it will also acquire other desirable

qualities for drinking and agriculture.

According to ‘Rajanighantu/, the Ayurvedic meteria medica text the bark
extract powder of the plant ‘vatama’ (Terminalia catappa) can be used for

cleaning water bodies such as ponds and wells.

55 QPM (Quality planting material) — seeds, saplings, etc.
and propagation

Quality planting materials including seeds, seedlings, saplings, stems and
all other propagation materials are given below as described in

Vrksayurveda texts

5.5.1 Propagation:
Vrksayurveda describes different types of propagation methods for

different types of plants. The propagation methods include ‘bijabija’
(propagation through seeds) for small plants, ‘skandabija’ (propagation
through stem cuttings) for trees, ‘arikuraja’ (propagation through seedlings)
for food grain crops, ‘saunarudhaja’ (propagation through saplings) for

various plants, etc. Seed beds were also recommended for growing plants.

'% Surapala vrksayurveda 1.299 - 1.300
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TFIFHSC TH &3 ANl fdemreaar |
FiAstelle] quadcd o7 sSeifed: gsgd ™ ||

Sow ‘mdsa’and ‘tila’in a land that is even and well ploughed field. After they

have grown well, crush them to the ground (Green manure) and plant the

other herbs on that land.

T gAT: HUSUAT: NAJA FATIT: |
HATDE YAl Thee, A0 W ad:' |
These plants need to be planted with stems besmeared with cow-dung.

Others to be planted either by root cuttings or branch cuttings.

cTeTT-3if A F IR SToq-dIeTReh-21fSAT: |
av—cra?r-agar-mﬁw: HIUSATIATRT aTIAd " ||
Plants like draksa, atimuktaka, bijaptiraka, dadima, kadali, bahula, asoka, etc.

need to be propagated by stem plantings.

3CT: ASgeh: T 31T dUT cHARET T |

HieUd-HeTeh-heR Hifcidl Hpaed T ']
Sowing ‘maruvaka’, ‘damanaka’, and ‘kunkuma’, etc. in a raised seed-bed is

considered to be ideal practice.

1% Upavana vinoda 1.50
' Brhatsamhita, Vrksaytrvedadhyaya, 55.5
1% Brhatsamhita, Kasyapa-vrtti, 55.5 - 6

' Surapala vrksayurveda 1.71
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5.5.2 Seed treatment

Vrksayurveda recommends using seed fortification and germination
inducing substances for seed treatment. Fortification techniques such as (1)
soaking of seeds in special solutions which were mixed with cow urine, and
‘kunapa-jala’, milk and honey mixture helped in strengthening the seeds
against various diseases. (2) Besmearing seeds with clay, cow-dung,
‘Paficagavya was done to make seed balls to improve germination of seeds.
(3) Drying of seeds in sunlight on three consecutive new moon days and also
in mist (‘tusarapayanam’) during full moon nights (4) Fumigation and drying

of seeds using smoke of ‘vidanga’ seed powder.

SIS VeI IR fcAZAIaRIGIdTRr ar |
el Tehedied HHARUNCAT Tl AT deiegied ' ||
Bad seeds, lack of proper care, or administering wrong treatments would
severely alter the humors of the plant body, and this would make all plants

barren (none of the trees will bear fruit).

T e it R e T |
FH1Tarehfasaraut: sgel Fyfed gemrad a3 |
Seeds that are sprinkled with milk, rubbed with cow-dung, dried and
profusely besmeared with ‘maksikd (honey) and ‘vidariga’ powder

germinate and grow well.

"% Surapala vrksayurveda 1.180

" Surapala vrksayurveda 1.54
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TEviEH Propagation & STHERR: Seed treatment

TAFANY: /IAFT: = Trees

FEOH /URTA_ - Food grain crops

i g fg |
it gl' I
Fil 1
g B
Hege: = - LU li
Propagation  |.g | mﬂ,ﬁm GELCIECEY
through planting Cowdung with Kunapa
Saplings in pits asmanure in pits of SSURITTUTH W
planting, Bonemeal CIEIRERE Propagation
seed drying in Sun and ™ through planting
Seedlings in field

wetting in mist, then
= Shrubs hesmering /pelleting
4 with cowdung

from Crop beds

W‘:

.

FgHT = Herbs /Small plants

v

HEI T hoel 9 H, :

THheaa: ST -
thfﬂrggpifﬁgﬁting -a—| Besmearing the cut
Branch /stem portion of the stem

cuttings with Honey, Ghee and

Cow-du
= FUEATRE HTeTEH EiEricry
| g Propagation
Soaked in Kunapa and through treated
AT = Creepers/ Climbers Snuhi milk Seeds
Bl

Fﬁ'r« : = Rhizomes/ Roots

-y S

TSR Gea 9
Eicricry 2 < -
Propagation -
through treated besselft;frgi l:f_.'m
iiE Vidanga and Cow-dung AT el oIt #]
The cut portion of the '\Prapagation
rootto be applied with through planting
the mixture of Honey Root-cuttings
and Ghee

Figure 5.2: Propagation, seed treatment and Planting

5.5.3 Cultivation and Plant Growth

Vrksayurveda advises food grain seeds are germinated in seed beds. The

crops seedlings are subsequently transplanted in marshy agricultural fields.

148



For Pulses and legumes seeds are advised to be scattered in the agricultural
field. For other plants including medicinal herbs, saplings are advised to
grown first in small pots and then they are planted in gardens and

Agroforest. Trees are propagated through stem cuttings and saplings.

Before planting saplings and stem cuttings in gardens and agroforests,
the sapling pits that are prepared for planting are first burnt in fire,

fumigated and are manured with “kunapajala’ and cow-dung composts.

Vrksayurveda texts recommend using ample amount of green manure,
composts, farm-yard manure and many other soil addenda for improving soil
fertility as well as growth of plants to ensure good yields. In addition, Sun,
heat and frost control shading thatches were also recommended during the
early stages of plant growth. Mulching is advised to prevent both pest attack

on the roots and also to maintain soil moisture.

Plant nutrition and plant protection are the key focus of many
Vrksayurveda texts apart from various seed treatment methods. Agro-
meteorology methods to predict rains are essential for determining watering
and irrigation needs of plants. Methods given in ‘Krsi parasara’ and
‘Brhatsamhitd were used for rain prediction and water management during

plant growth cycles.

5.5.4 Medicinal plant forests and agroforests

STAITehReTe] 3Hedle] [UcTell gg@E 3T |
AeriaeT: T 3ee ofan: T grorader: ||
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TEAY: AT el SATHA: |
TYThIel JYT 3R qaegueerd:'? ||
Medicinal plants which are beneficial to the people, such as ‘pippali and
various other medicinal herbs and life promoting creepers should be grown

according to the season based on the advice of the experts.

3T Nf-gedl: T ool 3T aUdd |
TRl FRMT fafaene] Jer-fSeashele ||
SYAT T YSlETat Helehilel o $fAT: |
FIATIATA IS AT TaT ggad 2l

Other medicinal plants such as cinnamon, ku$a, tulasi, bilva, fragrant

flowers used for worship and herbs which are seasonal and also

‘gandhadhya’ aromatics, are to be cultivated which are beneficial to people.

The Vrksayurveda text ‘' kasyapiya-krsi-sikt’ 1% recommends the Kings to

construct medicinal and community forests near to human settlements. These

agroforests should be maintained for the sake of happiness and healthcare on
all fronts with the help of farmers, citizens and soldiers. These forests should

include lakes, wells and irrigation canals.

5.6 Plant nutrition

Plant specific nutrition management is the most important aspect of
"Vrksayurveda’. Medicinal plants were grown supported by specific

nutritional substances that are ‘satmya’ (compatible /appropriate) to their

112

Kasyapiya-krsi-stkti 2.74-75
' Kasyapiya-krsi-stikti 2.135-136
14 Kasyapiya-krsi-stikti 2.143b — 2.157 = 26 verses
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‘tridosa-prakrti (pheno-type) and also based on seasonal, geographical,

topographical conditions.

Several Vrksayurveda texts mention plant nutritional substances such as
‘kunapa-jala, ‘pafja-gavya’ and ‘sasya-gavya. These three substances are
made with Cow-dung and Cow-urine as primary components and are
primarily in liquid form. Vrksayurveda texts also recommends using
composts of cow-dung, goat excreta etc., along with plant specific botanical

supplements.

‘Udbhijjabalyam’ is the term which refers to plant growth stimulants and
botanical supplements which are used for seed fortification to plant growth
enhancement. Fortification of seeds and saplings using specific herbs and
spices along with jaggery, honey, and powders of legumes were
recommended in Vrksayurveda texts and many of these are also practiced in
tribal agricultural practices and documented as Indian agricultural ITK

(Indigenous Technical Knowledge) and are part of “Applied- Vrksayurveda’

In Tamil Nadu, Dr. Natarajan (2003) popularized the use of ‘paricagavya
(cow dung, urine, milk, curd, and ghee). ‘paficagavya has been actually
prescribed in Ayurvedic texts for curing many human aliments. ‘parnicagavya’
has been mentioned in ‘kasyapiya-krsi-sikti for ‘bhimi-pija’ (worship) and
‘bhtimi- suddhikarana’ (cleansing the land). The proportion of cow-gung and
cow-urine mixed in ‘paficagavya’ for human consumption is of minuscule
quantity. Mixing medicines with very small quantities of cow urine is

practiced in Ayurveda for improving efficacy of some medicines.
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The ‘paficagavya that’s being used in organic agriculture has high
amount of cow-gung and cow-urine. In addition this mixture of five cow
products are also being fermented for a fortnight before applying to plants.
Therefore, in essence, the agricultural ‘paficagavya’ being a mixture of cow
products and also being scientifically proven can be considered as an
effective plant nutritional substance on par with other Vrksayurveda based

plant nutritional substances.

5.6.1 Kunapa-jala
Vrksayurveda texts describe the importance of the generic plant nutrition

substance ‘kunapa-jala for the healthy growth of plants. ‘Kunapa-jala’
contains high amount of organic nitrogen and also other critical plant

nutrition such as ‘NPK” (Nitrogen, Phosphorus and Potassium)

YOl gaed HQr Jaarids! e T gredfer: oyt |
oar Tasg'dlf(:l(ﬂch(vqw%od: fQ\TQ‘]\?lT a‘?\jﬁ' FAOfT g tCre| WHS I

Fumigation of saplings, besmearing of the seeds with ghee and mud,

sprinkling of barley-water every day, sprinkling with milk-water and
‘kunapa-jala and anointment with the sediment of ground ‘vidariga” and

“tila’are good for initial plant growth.

FOTTTq AR e A |
ArATRUAITAATEG: Forigia: fafafaa: |
Hafed BaqsuIGar: Fdl aggaad:'° ||
Plants must be sprinkled with substances like ‘kunapa-jala’, cow dung

Ve

and meat. ‘Kunapa-jala’ too must be mixed with meat and ‘kinva-ala

115

Upavana vinoda 1.166
"® Surapala vrksayurveda 1.113-114
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(fermented substance water) before use. Application of these results in all

plants will be producing abundance of flowers and fruits

In Surapala Vrksayurveda, the following verses (Sadhale, 1996), highlight

the importance of ' kunapa-jala’

Surapala Vrksayurveda Verse 102-103: As per availability, the fat,
marrow, and the flesh of fish, the ram, the goat, and other horned animals
should be collected and mixed with water. These should be boiled after
mixing with water, and the mixture should be stored in an oiled pot after
adding sufficient quantity of husk. This solution should be stored

underground and after fermentation this solution is called ‘kunapa’.

Surapala Vrksayurveda Verse 106. This ‘kunapa’is highly nourishing for
all types of plants. This is as stated by the ancient sages and I (Surapala)

repeat in here after verifying the same.

‘Visvavallabha', the Vrksayurveda text describes many plant based Bio-
inoculants added with Cow products to create ‘sasya-gavya (plant
ingredients mixed with cow products). There are many ‘sasya-gavya’
substances which can be prepared by the farmers depending on the type

medicinal plant and also seasons.

‘kunapa-jala’, ‘sasya-gavya along with ‘panicagavya’ are the most suitable

for the cultivation of Medicinal plants as they are primarily prepared and

available in liquid form and thus are easy to apply to Medicinal plants.
Application of these substances can be done to roots with buried pots near

the plants and also in foliage.
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5.6.2 Cow products including Cow dung
Cow dung has been in use for agricultural input for both soil
management as well as plant growth stimulant since Vedic times. Both in

1

Rgveda ' and in Atharvaveda Cow dung’s usage as manure and plant

growth enhancer is recorded.

Ayurveda establishes that, ‘gomaya’ (cow-dung) is used as an excellent
bio-remediation method. Thus, utilizing freely available cow dung as slurry
or after composting in rural areas, is a cheap and effective measure to bio-
remediate the harmful pollutants. Cow-dung usage as a manure could serve
as a relevant model ecosystem to bio-remediate using the fungi and bacteria
present in Cow-dung such as coprophilous basidiomycetes and Cyathus
stercoreus, which can biodegrade toxic pharmaceutical /chemical substances

.11
such as enrofloxacin.''®

Cow dung contains undigested plant fibers, epithelial cells, pigments and
salts, rich in organic nitrogen, phosphorus, potassium and many other micro-
nutrients. It also contains bovine intestinal bacteria and mucous according to
the agricultural scientist Dr. Y.L. Nene (AAHF). Cow-dung contains water
about 80% and solid matter about 20%. The solid matter includes minerals,

ash and organic manure.

" Rgveda 2.8.3 and Atharvaveda 3.14.3
“® Gurpreet Kaur Randhawa and Jagdev Singh Kullar, “Bio-remediation of Pharmaceuticals,

Pesticides, and Petrochemicals with Gomeya /Cow Dung” ISRN Pharmacology. 2011
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Soil fertility research from 1920 till 2015 - Prof. William Albrecht of
Missouri University to the latest Environmental Biologist Dr. Allan Savoury

reports confirm that cattle excreta can remedy the soil and make it fertile.

Cow’s milk has been used as plant tonic by farmers since the Vedic times
in India. According to Dr. Y.L. Nene milk is an excellent sticker and spreader.
Milk is a good medium for Saprophytic bacteria and is also virus inhibitor. In
addition cow’s milk can also be used for seed treatment and preparation of

‘Udbhijjabalyam’ (plant tonic) such as ‘pancagavya’.

Several microbiological studies have confirmed that among all the species
cows have the highest disease fighting and resisting genetic structure.
Bacteriophages have been identified in bovine have the capacity to replace
various antibiotic substances for disease control. According to Prof. Azad
Kaushik of Guelph University, these bovine antibodies can also effectively
destroy antibiotic resistant bacteria. Bovine products has been used in
agriculture in India since millennia for soil improvement, plant nutrition and

pest and disease control.

Ecologists and Biologists confirm that excreta from five different types of
animals, two types of birds and two types of insects can even revive the soil
of barren lands. They are, Animals:- Cows, Elephants, Deers, Goats and
Horses; Birds:- Chicken and Ducks; Insects:- Dung beetle and Termites.
Among the animals it is easy to grow and protect cows as they are the most

domesticated.

This fact is known to Bishnoi tribes of Thar desert region in India — where

these tribes were able to convert the desert lands into an Agricultural land -
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using Cow dung and excreta of Goats, Horses and Camels. They also reared
peacocks instead of Chickens and ducks. These life-forms have contributed to
the changing of the terrain from a barren one to a fertile one in large parts of

the desert.

5.6.3 Cow-urine and Bio-enhancement

Cow urine improves efficacy of the medicine/chemical according to the
scientists of the Central Institute of Medicinal and Aromatic Plants (Lucknow,
India), who have demonstrated that cow urine contains chemicals that act as

‘bio enhancers’.

Agricultural scientists have found that Cow’s urine is rich in organic urea
which acts as both nutrient and hormone. Cow’s urine has about 90% water
and rest minerals such as calcium sulphate, magnesium sulphate, potassium

hippurate.

The potency of all botanical inputs can be enhanced through the usage of
Cow urine as an addendum. Mixing plant inputs in cow urine is a common
practice prescribed in Vrksayurveda for improving efficacy of the plant
inputs and which in-turn results in better growth and efficacy in medicinal

plants.

5.6.4 Green manure, mulching and Organic nitrogen

Green manure and mulching increases Organic nitrogen compounds in
soil. Vrksayurveda texts recommend green manure before sowing /planting

and also mulching around growing plants.
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A study in 2006 by the scientists at the University of Lancaster and
Britain’s Institute of Grassland and Environmental Research, Professor
Richard Bardgett and his team have found that organic nitrogen compounds
can be easily absorbed by plants. In addition, these nitrogen compounds are
used by various plant species differently, which include enabling nitrogen
sharing among different species of plants and helping in increasing

biodiversity.

This research provides important new information about what happens
to organic nitrogen in real ecosystems in real time. The research results have
appeared in the April 2006 edition of ‘Business’, a magazine of Britain’s

Biotechnology and Biological Sciences Research Council.

5.7 Plant protection

Various plant protection methods are described in detail in this sub-chapter.

5.7.1  Pest control in Medicinal plants cultivation
The Vrksayurveda text Lokopakara mentions that mixing hingu, vacha,

marica, vidariga, aruskara, sarsapa and cow's horn in cow's urine and putting

this mixture around the roots of a plant protects it from insects '*°.

Asvattha Ficus religiosa
Nyagrodha Ficus bengalensis
Ajasrngi Gymnema sylvestre
Ayasmayi Aloe vera Toarn
Guggulu Commiphora mukul
Pila Salvadora persica

" Lokopakara 6.11
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Muska Simplocos racemosa
Naladi Nardostachys grandiflora
Auksagandhi Fatatus paniculata
Haritaka Terminalia chebula
Arjuna Terminalia arjuna
Mahavrksa Euphorbia tirucalli
Sikhandi Jesseminum oriculatum
Aghata / Apamarga Achyranthes aspera
Hiranyaparna /Hiranyayi, Arataki Odina wodiar

Palasa Butea frondosa
Vidanga Embelica ribes
Kuveraksi Bignonia suaveolens

Table No. 5.3 Botanical (Plant) pest control substances from Atharva Veda™

AR AT ol 7 WS |
SRICHEHSCHIUICH T Feitel gl |
A creeper infected by insect pests must be sprinkled with water mixed
with oil cake. Insects on the petals may be overcome by dusting with a

mixture of ash and powdered brick.

Application of Ash, brick power, dried cow dung power are continued to
be used in tribal agricultural practices for pest control, till date. These
Agricultural ITK (Indigenous Technical Knowledge) are studied, validated
and recorded by ICAR (Indian Council for Agricultural Research) during the
nation-wide study in 2003-2005.

120 Atharva-veda 4.37

' Surapala-vrksayurveda 1.197
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IRETUTRSER AT CTIO T Elo-_glﬁ'cﬁ%ir Tuf: |

FAET TR FeAuTehedle] ST TEIINAETROTH ||
fasgar-dreerd-seaAoT IMeF-sedldaargds |
A AR FHA & gl HAU o caa: ar'> |

To control both the insects and plant diseases, ‘aragavadha (Cassia

fistula), ‘arista’ (Sapindus emarginatus), ‘karafja’ (Pongamia pinnata),
‘saptaparna’ (Alstonia scholaris), Vaca (Acorus calamus), ‘siddhartha
(Sinapis alba) with “trikafu/ and ‘vidariga’ (Embelia ribes) should be soaked

overnight in Cow urine and applied /sprayed on affected parts.

5.7.2 Plant specific pest control substances
Every one of the Vrksayurveda text describes several Plant protection

methods which include both pest control and disease control using botanicals
along with bovine products. Over 300 botanical (plants) substances can be
compiled from various Vrksayurveda treatises. These 300 plus plants have
their secondary metabolites which act as pest repellents and also provide

pathogen resistance.

Secondary metabolites are plant chemical compounds which are different
from that of primary metabolites such as carbohydrates, protein and other
hydrocarbon compounds. These compounds are used by plants to protect
themselves from Biotic and Abiotic stress. Secondary metabolites of

medicinal plants are used as medicinal compounds by human beings.

122 Vigvavallabha 8.39 — 40

159



Secondary metabolites are intermediates and products of plants’
metabolism. These are natural plant products, and are response to the
ecology of plants. These secondary metabolites have pharmaceutical
properties of defense against predators such as insects and pathogens. In
comparison with primary metabolites these are not essential for plant growth
and are not always present in plants. These are expressed only when there are

Biotic and Abiotic stress conditions.

Therefore, medicinal plants need to be cultivated in Agroforestry model
along with other plants to have appropriate environment and get exposed to

Biotic and Abiotic stress.

Based on modern pharmacological studies, Alkaloids — one of the
important secondary metabolite (natural plant chemical) substances such as
Azadirachtine, Rotenone, Nicotine, Pyrethrins, Lemonene, etc. control pests
and also disease causing microbes. Similarly, Tanins, control Fungal growth

and bacterial infections.
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Plant secondary metabolites
Function ——»
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Figure: 5.3 Functions of Plant secondary metabolites'*

2 Source: Michael Wink, Importance of plant secondary metabolites for protection
against insects and microbial infections, Chapter 11, “Naturally Occurring
Bioactive Compounds” - edited by Mahendra Rai, Maria Cecilia Carpinella,
Volume 3, (2006)
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Botanical Wl‘u‘r[; W’W Phytochemical Purpose of
substance Pharmacology | Ayurvedic action compounds application
AFagcgs  Rasa=tikta ‘Krmibedana’ Terpenoids, Antifeedants
(‘nimba’) ) Guna = snigda (Destrution of Monoterpenes | Antimicrobial
Azadirachta /laghu microbes) Contact toxicant
indica Virya = $ita-virya Insecticidal
Vipaka = katu
gﬁ-a]- Rasa = katu, tikta ‘Krmighna’ Alkaloids, Anti-inflamation
(‘haridré’) Guna = riksa (Antimicrobial) | Phenolics Fumigant
Curcuma /laghu Antimicrobial
longa Virya = usna-virya
Vipaka = katu
ICEETIE:] Rasa = katu, tikta  ‘Krmighna’ Polyphenolic Antibacterial
(’vid;Jﬁg;J') Guna = ruksa (Antimicrobial) | compounds, Anthelmintic
Embelia ribes /laghu / tiksna Terpenoids Insecticidal
Virya = usna-virya
Vipaka = katu
ICCIE Rasa = katu, tikta ‘Krmighna’ Alkaloids, Antifungal
(’ni:gund?) Guna = riksa (Antimicrobial)  Limonoids Antibacterial
Vitex /laghu / tiksna Insecticidal
negundo Virya = usna-virya
Vipaka = katu
aceme: Rasa = katu ‘Krmibedana’ Polyphenolic Pest Repellent
(’si(;dhdrtha’) Guna = riksa (Destruction of | compounds, and Helps plants
Sinapis alba /laghu / tiksna microbes) Phytoalexins to develop
Virya = usna-virya antixenosis
Vipaka = katu
T (‘vacad’) Rasa = katu, ‘Krmighna’ Monocyclic Antibacterial
ACOFUS madhura (Antimicrobial) | sesquiterpene Insecticidal
calamus Guna = riksa ketone

/laghu / tiksna
Virya = usna-virya
Vipaka = katu
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Eff(’snuhi’)

Rasa = tikta

‘Krmighna’

Triterpenes,

Antimicrobial

. Guna = snigda (Antimicrobial)  Polyphenolic Insecticidal
Euphorbia
Antiquorum /laghu compounds, Helps plants to
Virya = $ita-virya Phytoalexins develop
Vipaka = madhura antixenosis
RIGIGLE: Rasa = katu, tikta ‘Kitandasaka’ Polyphenolic Insecticidal
vt Guna = riksa (Insecticidal) Rodenticidal
(‘ativisa’) _ . .
Aconitum /laghu /tiksna Antibacterial

heterophyllu

Virya = usna-virya

m Vipaka = katu
U>adduisod Rasa =katu, tikta  ‘Krmighna’ Triterpenoid Molluscicidal
(’paﬁ:a- v Guna = riksa (Antimicrobial)  saponins Antifungal
trnamala’) /laghu / tiksna Antiviral
Mixture of 5 Virya = usna-virya Insecticidal
grasses Vipaka = katu
qﬁg:ng Rasa =madhura ‘Vatapittahara’  Alkaloids, Anti-microbial
(‘yastimadhu’ /katu (Balance of Bile glycosides, Insecticidal
) Guna = riksa and Wind) phenolic
Glycyrrhiza /laghu compounds
glabra Virya = $ita-virya
Vipaka = madhura
U>aYeoldd Rasa = kasaya, tikta ‘Krmighna’ Triterpenoid Antifungal
(‘pafica- ) Guna = riksa (Antimicrobial)  Polyphenolic Antimicrobial
pallava’) /laghu compounds, Insecticidal
Mixture of 5 Virya = sita-virya
grass Vipaka = katu
mgzm’r Rasa = katu ‘Krmibedana’ Polyphenolic Pest Repellent
Guna = ruksa (Destrution of | compounds, and Helps plants
/ IR /laghu / tiksna microbes) Phytoalexins to develop
(‘parica- Virya = usna-virya antixenosis
tulasi’) mix of Vipaka = katu Antimicrobial
5 types of
Ocimum
leaves

Table No. 5.4 - Botanical pest controls substances of Vrksayurvedaand their

Ayurvedic ‘dravya-guna’ properties.
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According to of Haryana Agricultural University, plants having
insecticidal activity possess the qualities of ‘sara’ (mobile), ‘snigdha
(soothing), ‘sizksma’ (minuteness) ‘usana’ (hot), ‘riksa’ (dry), and ’tiksna
(penetrating). perceived earlier. Plants with antimicrobial characteristics
possess ‘tiksna’ as one of the important ‘guna’. Plants with insecticidal

characteristics possess ‘rizksa’ as one of the important ‘guna’.

I>IqUIHAHA (Five roots) - is a plant tonic and anti-fungal /anti-microbial
agent for various medicinal plants cultivation such as ‘kumkuma’ (Crocus
sativus), ‘jatamamsi’ (Nordostachys jatamansi), ‘Sveta-musali’
(Chlorophytum borivilianum) plants. The substance ‘parica-frna-miila’ or
‘trna-pafica-miila’ consists of dry blades and leaves of ‘darbha /kusha’ grass
(Desmostachya bipinnata), ‘cogon’grass (Imperata cylindrica), ‘kamsa’ grass
(Saccharum spontaneum), ‘shara’ grass (Saccharum munja) and %7ksu’leaves
(Saccharum officinarum). This formulation is used in Ayurveda for treatment

of a number of human diseases and for human microbial infections

I>a9eeldH (Five plants) - 3TTHHA (‘amra’ - Mangifera indica), ST#¢ (‘jamba’ -
Syzygium jambolanum), &HTIcUH (‘kapittha’ - Feronia limonia), EﬁGI'CBH
(‘bjapura’” - Citrus medica), foead (‘bilva’ - Aegle marmelos). Dry leaf
powders and also diluted fresh leaf extract decoction of these five plants are
excellent pest control and disease control substance for all medicinal plants

which are of ‘madhura-rasa’and ‘sita-virya’.

Ysddeshdd (Five barks) - ‘Nyagrodha” (Ficus bengalensis) , ‘Udumbara’
(Ficus glomerata), ‘Ashvattha” (Ficus religiosa), ‘Plaksha’ (Ficus lecor),

‘Vetasa’ (Salix caprea). The tree bark decoction mixture /decoction of these
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five plants are good pest control and disease control agents, which can be
used for Ayurvedic medicinal plants of ‘madhura-rasa, ‘tikta-rasa’and ‘sita-

virya’.

ysafadddd,  (Five bitters) - “Patola’ (Trichosanthes dioica), ‘Nimba’
(Azadirachta indica), ‘Bhunimba’ (Andrographis paniculata), ‘Rasna’ (Vanda
roxburghii), ‘Saptaparna’ (Alstonia scholaris) — This mixture is a pest control
for all Ayurvedic medicinal plants which are of ‘tikta-rasa’, ’kasaya rasa’ and

‘Sita virya’

qﬁl?_l}l?ﬁ HW Stnalp isalut 4,/ 5 fo tcartxe eht fo serutxiM =’krsna-
tulasi’ (Ocimum sanctum), rama-tulasi’ (Ocimum gratissimum), ‘Sukla-tulasi’
(Ocimum canum), ‘vana-tulasi” (Ocimum basillicum) jambira-tulasi’
(Ocimum citriodorum) for Pest control of medicinal plants which are of ’katu

rasa’and ‘usna virya’

qwgvrf?ﬂm{ (Five incense) = ‘marica’ (pepper), ‘pukiphala’ (areca nut),
‘lavangakusuma’ (clove), ‘jatiphala” (nutmeg), ‘karptira’ (camphor) — for
fumigation around plants during rainy season and also in medicinal plant

storage chambers.

gerquft 3rha Hﬁfﬁl@ﬂ'ﬂﬂ?ﬂﬁm —This substance which consists of

10 types of plant leaf-extracts is an overall pest control and disease control
substance for medicinal plant cultivation. This substance is revived in parts of
Maharashtra and being used successfully as a broad-spectrum pest repellent

substance.
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5.7.3 Vrksayurveda pest control and Chemical pesticides
The table No. 5.6 below highlights the major differences between

Vrksayurvedabased pest control substances and Chemical pesticides.

Factors
Philosophy

Insect control

Vrksayurveda pest control
Insect repelling. Allowing nature to
take its course with respect to pest
control by increase in natural pest
predators. Since insects are not killed
totally, the friendly (insectivorous)
insects eat the pesty insects. The
friendly ones also help in pollination.

Mixture of two or more extracts of

Synthetic chemical pesticides
Insect killing. Pest control is in the hands
of human beings through the usage of
synthetic chemical products. Insects can
also become immune to the chemicals
overtime. Since all insects are killed and
the friendly insects are no longer there
to control pesty insects and also help in
pollination of plants.

Usually a cocktail of many neurotoxins

ingredients  obnoxious botanical substances that act on the insect organisms and kill
which repel the insects. These them. These chemicals are highly toxic
substances are not poisoness to to both insects and all other life-forms
human beings. They contain several including humans and animals. Usually a
secondary metabolites (plant- small amount of chemical pesticides is
chemicals). Enhancement of the only advised to be sprayed on the plant.
potency of these botanicals is done However farmers spray much more than
with the help of Cow urine. what is prescribed

-Production Produced in the agricultural fields. By Produced in the factories with multiple
the process of simple grinding the ~ chemical inputs and process
leaves, barks, seeds and mixing with manufacturing methods. These come in
water. Spraying can be done after ready-to-use bottles.
boiling, cooling, fermenting, filtering
and dilution

Scalability Not applicable as these botanical Scalable for mass production. Regulated
substances are made for seasonal and controlled by several standards
usage and are made in quantities as with respect to efficacy and toxicity.
required.

Shelf life Vrksayurveda pest control substances Long shelf life due to the presence of

have limited shelf-life as they are
usually used within a fortnight
month. Since these substances are

made on-demand in the field by the

strong and toxic chemicals
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Factors Vrksayurveda pest control Synthetic chemical pesticides
farmers, shelf-life is not a concern.
Production  Very low. The raw-material are locallyHigh. The cost includes research,

cost sourced weed /plant substances and formulation, raw material, testing and
thus the costs are very low. certification, patenting, manufacturing,
packaging, distribution and advertising,
etc.

Plant specific Plant specific, insect specific, disease Generic neurotoxic substances, which
pest control specific pest control substances can act and kill all life forms including

be made by farmers in the field using friendly insects. Plant specific

weeds substances are generally not available
Toxicity Safe and harmless to other life-forms Toxic and harmful to all life-forms
Regulatory  None. As these are generally Require, licensing, product testing and
requirements harmless mixtures of plant approvals including toxicity tests.
substances

Table No. 5.5 Vrksayurveda pest control and Chemical pesticides

574 Fumigation
Ayurveda recommends inhaling herbal smoke especially for treating

respiratory (vata and kapha) disorders in humans, similarly many
Vrksayurveda texts recommend fumigation for treatment of certain disorders
in plants. Fumigation is also important process for pest control and also
microbe control in Vrksayurvedaboth during plant growth phase and also in

storage.

In recent years, biologically active compounds have been isolated from
smoke with potential uses in agriculture and horticulture. In Arunachal
Pradesh of India, the ethnic Nocte tribe has maintained an age-old traditional
slash-and-burn farming system on hill slopes (Kulkarni ef al, 2011). Flematti

et al. (2004) reported for the first time a germination-promoting compound in
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plant- and cellulose-derived smoke. The following are the list of substances

. . - 124
found in various Vrksayurveda texts

White mustard seed powder, dried flowers of arjuna tree, dried vidanga
(Embelia ribes) seeds, turmeric powder, triphala powder, amalaki (Emblica
officinalis), haritaki (Terminalia chebula), bibhitaki (Terminalia bellirica),
sesame powder, barley powder, ramatha (Ferula asafetida) powder, vacha
(Acorus calamus) powder, usana or krishna maricha (Piper nigrum), plantain
leaf, Indian bdellium (guggulu, Commiphora wightii), long pepper (Piper
longum), aconite (Aconitum napellus), bhallataka (Semecarpus anacardium),
costus root (Saussurea lappa), koshataki leaves (Luffa acutangula), shipha
Turmeric (Curcuma domestica), indrabeeja (Citrullus colocynthis), leaves of
kadali (Musa paradisiaca), unmatta (Datura metel), vatarika (garlic), mallika
(Jasminum sambac) flowers, sinduvara (Vitex negundo), masha (black gram)
powder, yava (barley), husk of a cereal, nirgundi (Vitex negundo) powder,
sarpi (Sansevieria roxburghiana), kubera (Ficus microcarpa), netra (Opuntia
elatior), seed of asana (Pterocarpus marsupium), sita (Pueraria tuberosa),

nimbu (Citrus aurantifolia), musta (Cyperus rotundus)

5.7.5 Foliar absorption of chemicals by plants
Plants absorb nutrition, water and other substances directly through

foliage (leaves). The rate of absorption through foliage is although slower in
comparison to the rate of absorption through roots, it is still high with respect
to leafy plants and herbs. This absorption applies to both harmful chemicals

as well as beneficial botanical substances. This is the main reason for the

% “Fumigation of plants in Vrikshayurveda”, Nene Y.L., Full length paper, Asian Agri-
History, Vol. 18, No.1, 2014
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restriction of chemical Pesticide /Fertilizer application and thereby

contamination in medicinal plant products.

World Health Organization GAP (Good agricultural practices) guidelines
and country specific guidelines of US, EU, Canada, etc. prohibit the usage of
chemical substances such as fertilizers, pesticides and herbicides for the
cultivation Medicinal Plants as the harmful chemical substances can be

absorbed by the Medicinal plant through foliage.

Chemical substance Absorption rate (Time)
Nitrogen (as Urea) 30 minutes to 120 minutes
Phosphorous 5 -6 days
Potassium 10— 24 hours
Calcium 10— 24 hours
Magnesium 10— 24 hours
Chlorine 1 -4 days

Table No. 5.6 : Foliar absorption rates of agricultural chemicals'®

Satmya-virya-dravya-prayoga (usage of substance with compatible efficacy)
According to the principles of Ayurvedic ‘dravya-guna-vijiana
(pharmacology) application of incompatible substance in the foliage for a
particular host plant’s growth or pest control, results in negative effects in the
host plant’s characteristics with respect to ‘rasa’ (taste), ‘virya’ (potency
/efficacy), and ‘guna’ (property) and creates potential changes in the
medicinal efficacy aspects of the host plant. This could also result in the host
plant inheriting incompatible “virya’ (potency /efficacy) of the incompatible

substance applied to the foliage from an Ayurvedic pharmacological aspect.

12> Kugler booklet
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E.g.: The medicinal plant ‘amalaki (Phyllanthus emblica) which by nature
according to Ayurveda pharmacology has ‘madhura-rasa’ (sweet taste) and
‘sita-virya (cold-potency). When ‘amalaki is grown with the help of spraying
with the extracts of ‘Jasina’ (Garlic — Allium sativum) a WHO approved
botanical pest repellent, and finally the harvested ‘amalaki may have
inherited subtle characteristics of garlic with respect to ‘virya" (potency
/efficacy) through foliar absorption. Thus the “virya’ (potency /efficacy) of
‘amalaki could have changed to ‘usna-virya' (hot-potency) from its natural
‘sita-virya (cold-potency). As a result, when in a particular medicinal
formulation which uses the ‘amalaki (Phyllanthus emblica) herb for its ‘sita-

virya (cold-potency) may have ‘usna-virya (hot-potency).

drerfefaaionds Swelar sy ruar FJoaum T favey -d-ge-fasue
Areeiiear: faecumgRad 9N sedd | 3eel faeayr -A-geg-fasaad
ey FATaeeE: hafae: tafavet: T Fsolided | 3T o
faecudiderarom vl g#fsi anfastafd | scaa:  AecudR—igeayaT:
e | 3 Rigued: e IeTHedeIa-teanT e |

Usage of pest control substances incompatible from that of the host
medicinal plant, based on the Ayurvedic potency /efficacy should be
avoided. These pest control substances can cause ‘samyoga-viruddha
(formulatory issues) ‘karma-viruddha (resultant action issues), ‘rasa-
viruddha' (taste attribute issues) in the host medicinal plant and the
medicinal plant’s characteristics could also be impacted. Therefore, the usage
of incompatible substances for medicinal plants cultivation should be

avoided. This theory is proposed through this research thesis.

126 Essence from various Vrksayurveda texts
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RITUTTAIGST, AT TEIUTTARRGTH > |

‘Virya (potency /efficacy) is the most important attribute of Medicinal
substance and ‘Kasa’ (taste) is the most important attribute of the Food

substance.

Qe Ay Reongds s o7 |
Al T gdeFd dlevr FFgegd fay |
AT RS gl FiFaaredsT Avsie |
therar ey shfaarieassiaom 12|
Due to proper formulation even a highly poisonous substance can
become medicine and the same way even a medicinal substance can become
toxic due to improper formulation. Therefore, a good doctor should logically

arrive at a medicinal formulation based on logical and acceptable parameters.

‘Four basic attributes are given to an ideal ‘ausadham’ (medicine) pertaining to
both an ingredient of a whole preparation, as well as a poly constituent
formulation.

These are 1. ‘Bahu-kalpam’, which can be used in varieties of dosage forms like
decoction and oils. 2. ‘Bahu-gunam’ means having more than one attribute like
Tinospora cordifolia, which has many uses. 3. ‘Sampannam’, which refers to
natural attributes and is critical for quality control. To ensure that the
‘sampannata’ is present in herbal ingredients, many attributes must be assessed.

4. Yogyata’ means suitability of a medicine in a given context.

?7 Caraka-samhta, siitrasthana, 2.17

128 Caraka-samhta, stitrasthana, 1.126 & 1.127

171



Present day scientific instrument-based standardization cannot measure

‘sampannata.” This opens up the need for developing Ayurveda-based

methodologies of quality control*”".

5.7.6  Pest categories and control

For effective pest control it is essential to understand the pest categories,
Vrksayurveda texts detail 3 major categories of pests and also offer several
methods to control them. The following Figure No. 5.4 provides categories of

pests and the pest control methods and substances

129

Dr. G.G. Gangadharan, Quality of ingredients used in Ayurvedic herbal preparations,
Journal of Ayurveda Integrative Medicine, 2010 Jan-Mar; 1(1): 16-17., doi: 10.4103/0975-
9476.59821, PMCID: PMC3149385

172



Fumigation

D fa#=: (Neem) e
: forfodt (Nirgundi) | %
faszm: (Vidanga) L
2 Far (Vaca) A
Aphids fRgered: (White mustard)
SFRGUHA_ (Lemon grass

R Flying Leaf /Seed /Bark / HOT:
& Stem - =2
poyllid ' Powder, Extract, Oil, ‘ T
= .; -_'.’_s ) etc. / ({fé
) i ) ) Ao
{ ST $US: oy
PrauaTgRsTea
o Spraying repellants —
% mixed with )
Cow urine >

Figure 5.4: Pest categories and pest control substances

5.7.7 Plant disease control & protection
Ayurveda principles establish that the root cause of human diseases the

imbalance of ‘fridosa’ namely ‘vata’, ‘pitta and ‘kapha’. Similarly, plants are
also susceptible to diseases due to the imbalance of “#ridosa’ (internal) and
also other external factors.

IRR-3MTeq A GfaTPRT: FAET: |

AAHTGATAATH, 3Hecleh: aRIfA: I
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T aTdTcehthlTcadTd RRTOT HACHT: |
3ol FHcIT: dhre-eharefdr: sad'™ |

Imbalance of ‘#ridosa’ caused ailments are internal diseases. The external

diseases are those which are caused due to climate change primarily cold

weathers and pest /microbial attack.

FeAAA ATl TehareaTial it |
gAY fAurae A T1q FheuadT: |
‘There are micro-organisms, which you may not be able to see, but can infer,

whose shoulders break just with the (force of) eyelids twitching’

The table 5.8 highlights various diseases of plants caused by both internal
factors due to imbalance of ‘fridosa’ of and external factors of seasonal
changes and pest attacks and also the indications and treatments. These are
compiled from ‘Surapala-Vrksayurveda’, where these details are elaborated
in over 55 verses in a detailed manner based on various plant types, disease

types and remedial actions.

Plant diseases and treatments in Surapala-\Vrksayurveda'”

Disease Cause Indications Vrksayurveda treatments
‘vata’ Excessive Thinning of trunks and ‘Kunapa jala’, green manure and
disorders drynessin | branches, crookedness of mulching.

land and in  branches, knots in the Fumigation with herbs and Cow
plant leaves, sweetlessness in horn
fruits and also not growing

130

Surapala-vrksayurveda 1.165, 166
' Mahabharatam, $antiparva — 12.14.26

2 Surapala-vrksayurveda - Verses from1.165 to 1.222
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properly and being hard.
Excessive Leaf fall, etc.

‘kaphad’ Winter, Paleness and dwarfing of Bitter, astringent decoctions
disorders coldness leaves, prematurity of fruits. based plant tonics, white
and water | Oozing of sap, root-rot, etc. | mustard paste, powder at the
logging root of plants. Drainage and
removal of excessive mulch, etc.
‘pitta’ Excessive Yellowness and paleness in | Watering with sweet and cold
disorders heat, and leaves, excessive leaf falling, water, watering with decoctions
excessive fruit and flower falling of fruits and ‘triphalad’, etc.
watering before maturity
with salty
water
Combination Faulty seed, |Plant loosing leaves, flowers | Seed treatment with ‘Kunapa
all ‘dosa’ lack of seed | and fruits and excessive leaf jald’
treatment | fall, crookedness of
branches, etc.
Other Pest and Visible plant problems due  Cow urine with mixture of plant
diseases worm to pests extracts of ‘siddhartha’, ‘vaca’,
infestation ‘vidanga’, ‘usana’, ‘triphala’,
in plants ‘snuhi’, etc. Fumigation with
and roots Neem and vidanga powders to

ward off flying pests.

Table No. 5.7 Plant diseases, causes and Vrksayurveda treatment methods

Rfefcadadayr el faenyas |

fasgargauseFde] Ao &fRariRom™® |

In order to treat diseases in plants, one first has to cut off the affected parts

with a suitable instrument. Then, the tree (or the affected parts) must be

smeared with a mixture of vidanga, ghee and clay mixture. A liquid mixture

of milk and cold water must be sprinkled at the base of the tree.

33 Brhatsamhita — 55.15
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HfdeproRpegUIEdies &d fdelehe |
FFIIEAT STIGI0T TNATEIIT 8 |l
HCARHATNALS: eh: HT Foeqd: |

134 I

JeHRIeHAdET o HelqsaTe Haal

Mixture of two ‘adhaka’ of goat dung powder with one ‘adhaka’ of
sesame powder, one ‘prastha’ of ‘sakthu’, one ‘drona’ of water and one “tula’
of beef, the mixture o these to be kept for seven nights, and then sprinkled to
all medicinal plants — shrubs, creepers and trees, etc. This would ensure that

all the plants bear flowers and fruits for all time and also have good growth.

The Ayurvedic ’triptighna-mahakasaya (anti-satiate) substances which
are human medicinal substances, can be used for treatment of various plant
diseases. The ‘triptighna-mahakasaya’ plants are, ‘Nagara’ (Zingiber
officinalis), Cavya (Piper chaba), Citraka (Plumbago zeylanica), Vidariga
(Embelia ribes), Miirva (Clematis triloba), Gudici (Tisnpora cordifolia), Vaca
(Acorus calamus), Musta (Cyperus rotundus), Pippali (Piper longum), Pafola

(Trichosanthes cucumerina).

5.7.8 Protection from Sun, heat and snow /mist

Key Vrksayurveda texts such as ‘upavana vinoda’ and ‘surapala
Vrksayurveda’ recommends Sun /heat control and the text ‘viSvavallabha’
recommends covering the plants from mist /snow. This are very similar to

the greenhouses (polyhouse) and shade-nets in contemporary agriculture.

ARTITGETUT HIIH HTATIROTH |

135 Il

T ATIEhRT S 16T +1dT:

34 Brhatsamhita — 55.17-18

' Surapala vrksayurveda 1.108
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Newly planted plants must be protected from direct sunlight. Then, these

new plants will grow very well.

goavarared Raraurfa ﬁ@vﬁufcrrfﬁ THRUA |
3UdAT HACTAHFARAT AdTRTATTHIIdA: 20|
2 L) 3 :

In agroforests, small plants must be covered with the big plants, which

protect them from rain, wind and sun, the flowers of which are spread out

due to breeze, and which is shaken slightly by the movement of bees.

HUTSTRIITOTATY HUSUS JUMTETH: Iseeichel QARAC |

TeIele], 3Tesiceihal Hdld Fed JURET T &0 d 77|

Protect the small plants from frost /snow by implementing temporary
sheds of grass thatch covering the small plants’ ‘arighripana’ root and shoot.

Also the root area needs to be covered with leaves (mulching).

FHUeTaIqulsT T gR@aaH
ST 37T Y& gATOT o
HRATIAT a1 TR YA JFcdT JUTehTerd, A@ar )|

Farmers should protect the plants by constructing temporary shade or by

growing thorny plants or by digging trenches around as per the season.

5.8  Environmental factors and Efficacy of MAP plants

One of the key criteria for the cultivation of Medicinal plants
Vrksayurveda method is the protection of ‘medicinal efficacy’. In Sanskrit this

is referred as ‘bhaisajya sakti of medicinal herbs. This is also known as

' Upavana vinoda 1.83

87 Vigvavallabha 6.6
38 Vigvavallabha 6.8
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‘virya, as per Ayurvedic ‘dravya-guna-vijiana’, however this term is

primarily used for denoting potency of a medicinal substance.

The reason for better medicinal efficacy of Wild collected medicinal plants
is due to multiple factors including Biotic stress (alleopathic interactions with
other plants) and Abiotic stress meaning water availability, weather and
environmental factors, Seasonal variations, soil conditions, etc. Figure 6.6 next
page gives the detailed account of Weather and environmental factors

influencing the medicinal efficacy of medicinal plants

The model of Agroforestry for the cultivation of Medicinal and Aromatic
plants is primarily for the purpose of mimicking the wild environment and
providing the necessary conditions where by the MAP encounters moderate

Biotic and Abiotic stress.

e fagady ST faufeeied ard feef st |
e T Ry gt st @e e |
The visuva (vernal equinox), if it takes place at sunrise, there will be
calamity on the earth; if it is at noon, there will be great crop loss; if it occurs
at sunset, only half the expected yield is obtained; if it happens at midnight,

there will be unmatched prosperity.

Environmental factors and agricultural processes play a major role in the
cultivation of medicinal plants and also its characteristics, in particular the
medicinal efficacy. The Ayurvedic canon ‘Carakasamhita’details this in many

places in the text.

139 Krsiparasara 1.53
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I Ged deaHeney JeEdia | qEard gt , $EHd ehedl
UGIUTH TayeTas A ¢ e JRA &l U9 FEIdA v Afgas
TqH IUEhAH 3HATT HATHAT JercH A Fcll TAUET Tov& UclTded
avH UHAfd 3uFEAfd a1 el T ud AU AYSH Had T 3l
faeIor Feraa sfa'® ||

That medicinal substance (plant) which is used for various treatments
starting with emetic function, need to be examined depending on various

agricultural and environmental parameters as given in the table 5.8.

Medicinal Plant (substance) Characteristics
‘prakrti’ Natural quality
‘euna’ Guna (one of the ‘rasapanicaka’ attribute)
‘prabhava’ Special quality
jata’ Cultivation - type of land, soil, etc.
‘Rtu’ Season
‘erhita’ Harvest - season and type
‘nihita’ Storage - Manner, type, containers, etc.
‘upaskrta’ Processing types: drying, powdering,

decoction, trituration, pulverization, etc.

‘matra’ Posology, etc.

Table No. 5.8 — Medicinal plants and their base characteristics for storage

Y0 Carakasamhita, Vimanasthana 8.87
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It is therefore important that the medicinal efficacy and effectiveness of
Ayurvedic formulation and/or drug are determined based on the method of
cultivation of medicinal plants. This is in addition to other parameters such as

posology, etc.

gl RERIERRCEEEACLET Il

FEOATT IJShIST gedon o7 3=gd ||
Medicinal formations are available in plenty. The four qualities of
‘dravya’ (medicinal substances) are determined based on ‘bahutd (easy
availability), "yogyatva' (appropriateness), ‘anekavidha-kalpana’
(preparations or formulations in various forms) , ‘sampat (inherent

properties).

From the above verse it is understood that the prerequisites for making
effective Ayurvedic medicines lie in availability, properties and
appropriateness of the medicinal substances which effectively means the

availability of Medicinal and Aromatic Plants with good efficacy in plenty.

“There are further considerations of great importance in determining quality
of plant ingredients in herbal formulations, including place of origin, method
of cultivation (mono-culture or multi-culture crop efc.), time, season,
methods of collection and storage. All these parameters play important roles
in final plant quality and should therefore be listed among a given plant's
attributes and applied to all herbal ingredients’.

Each of these should be studied for individual plants and objective standards
evolved. For example, for many plants, particularly when roots and stems are

used, secondary metabolites determine therapeutic activity, so availability of

! Carakasamhita, Satrasthana 9.7
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The above text in “ifalic typeface is quoted as it is from the journal article

these is important. This is an area requiring careful explanation. Many plants,
though grown with great care and nourishment, are not found to be effective,
because they lack the necessary Veerya. Veerya may even be derived from
secondary metabolites formed in a plant out of stress and starvation. For
example, relatively smaller specimens of Haridra (Haldi, Turmeric), grown
under demanding, dry conditions in Tamil Nadu are far more potent, with
greater concentration of curcumin, than the same variety grown in damp

conditions.

Ayurveda recommends not collecting plants during the rainy season or
immediately after it. This is to prevent the Veerya being diluted. Certain
plants, especially root tubers, have to remain underground for a specified
period before they are collected. This ensures better therapeutic activity.
Certain plant material loses its activity merely from exposure to sunlight e.g.
Haridra. Some plants need to be processed in particular materials to obtain
their full efficacy e.g. Piper longum in milk. Some are synergistic and become

more effective when used together e.g. Sali parni and Prushni parni.”

142

Various agronomic and environmental factors affecting the medicinal efficacy

of medicinal plants and their specific effect such as Abiotic, Edapic, etc. are

depicted in a detailed manner in Figure 5.5. These are taken from various

Vrksayurveda texts including Brhatsamhita and Krsi parasara.

“* Dr. G.G. Gangadharan, Quality of ingredients used in Ayurvedic herbal

preparations, Journal of Ayurveda Integrative Medicine, 2010 Jan-Mar; 1(1): 16—
17, doi: 10.4103/0975-9476.59821, PMCID: PMC3149355
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Figure No. 5.5: Weather and other factors influencing medicinal efficacy
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5.8.1 Influence of Agronomic conditions in medicinal efficacy

Plants need water, soil fertility, humus, and protection for proper growth,

this is applicable to medicinal plants too.

herqsUge aed: J90T M= 2T |
ICUTelT JUTeRTel e $TH-STelieaT ||
de. Al T Haf: g 3mA-3rfeafaes &' ||
For the proper growth of fruits and flowers, planting and maintaining of
plants are essential according to the season through soil and water
management. In addition to that the one who knows the medicine for plants

(plant diseases) is indeed the lord of Agroforest.

AT 3w ar: feafd |
gy oF: gudr Jegdr 7 )
Mother Earth which manifolds and protects many medicinal herbs shall

protect us and propitiate us.

Various agronomic conditions influencing medicinal properties in plant

products and herbal raw materials. The following table highlights these.

Agronomy Parameters

Land type Altitude, slope and topography, Wet-land, Ordinary land
and Arid /Semi arid land, etc.

Soil types and conditions Color, permeability, humus, texture, fertility and water

and soil management availability.

3 Sukranitisara 2.158

" Susruta-samhita, Sttrasthana 45.263
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Seed collection

Seed treatment prior to
planting

First seed collection, QPM (Quality planting material)
Qualitative & quantitative parameters

Seed soaking, besmearing, drying in Sun and exposing to
mist in the night, etc.

Planting method

Manuring

Broadcasting, direct seeding, transplanting, planting stem
cuttings, planting pit preparations, seed-bed
maintenance, etc.

Types (solid, liquid), ‘kunapa-jala’ /’sasya-gavya’
preparation and application, bio-availability, growth
stimulants, green manure, composts, etc.

Water quality and
irrigation

Salinity, hardness, water retention and drainage
Water treatment before irrigation, mix of herbs in water

Plant protection

Harvest

From heat and sun light
From mist

From pests

From diseases

From herbivores

From fires and smoke

Seasons

Part collection — leaves, seeds, stems, roots, etc.
Collection methods

Timings

Pre-processing &
Storage

Cleaning of the harvested medicinal substances
Washing and draining

Drying methods — Sun, Shade

Fumigation

Storage boxes & Storage chambers

Table No. 5.9 Agronomic conditions influencing medicinal properties

The cultivation differences between Food crops and medicinal plants are

given in the next page pictorially in Figure No. 5.6
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HiufaaEaar: $ig: - Difference between Medicinal plants and Food crops

Cultivation inwell
Monoculture Irrigated Agri-field

Biotic and Abiotic stress
~ ~ result in lower harvest
HeH: , TR E?IEI'I'IQ—[IE UL and thus controlled
Fertile -to- Crops like Rice, Wheat

and pulses

Normal land More inputsand

More attention

Need more Water

Cultivation in
Agroforestry model

Moderate Biotic and
- - - Abiotic stress elicit
HIHN: il W—W: secondary metabolites
Normal -to- Medicinal plants like

Semi arid land “Gudic” Lesser inputs and
Lesser attention

Poly-culture
Need lesser water

Figure No. 5.6 Differences in cultivation of Food crops and Medicinal plants
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5.9  Harvest and collection of medicinal plant raw-material

Medicinal plants should be harvested during the optimal season or time
period to ensure the production of medicinal plant materials and finished
herbal products of the best possible quality. The time of harvest depends on
the plant part to be used. Detailed information concerning the appropriate
‘Sangraha-kala’ (harvest timings) for medicinal plants and herbs are available
in Ayurvedic texts such as ‘caraka samhitd and ‘susruta samhita and also in
‘nighantu’ (materia-medica) texts such as ‘bhavaparakasa-nighantu’, 'réaja-
nighantu/, etc. The Ayurveda based ‘Sangraha-kala’ (harvest timings) are
most suitable for Ayurvedic medicinal plants, herbs, aromatics and spices as
they are determined based on the Ayurvedic medicinal efficacy /potency.
Modern pharmacopoeias and herbal monographs also contain conditions for

harvesting medicinal plants from botanical points of views.

Medicinal plants should be harvested under the best possible conditions,
avoiding dew, rain or exceptionally high humidity. If harvesting occurs in
wet conditions, the harvested material should be transported immediately to
an indoor drying facility to expedite drying so as to prevent any possible
deleterious effects due to increased moisture levels, which promote microbial
fermentation and molds. Concentration of biologically active plant chemicals,
secondary metabolites constituents differ with the stage of plant growth and

development and also the season of harvest
The best time for harvest with respect to quality of plant substances from

an Ayurveda standpoint is given in a detailed manner in ‘caraka samhita .

For Medicinal plants and herbs, peak season, month, day, time of day of
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harvest are determined according to the quality and quantity of biologically

active constituents rather than the total vegetative yield.

It is also to be noted that with respect to Medicinal plants it is not only fruit
/seed yield that is important but the complete biomass right from leaves to
stems to flowers to roots, everything is important. Herbal medicinal
formulations use the entire plant for drug making unlike food substance

where the yield of seed /fruit is of importance.

During harvest, care should be taken to ensure that no foreign matter, weeds
or toxic plants are mixed with the harvested medicinal plant materials.

14
‘ Arthasastra’*®

advises harvested produce shall be collected completely after
harvesting within the same day. Appropriate to the crop and produce
harvested substances should be stored, reaped, piled, packed, threshed,
dried, processed within the stipulated time and before the substances lose

their potency bio-active ingredients.

‘Caraka samhitd advises various produce such as leaves, flowers, stems,
barks, fruits, seeds and roots to be harvested according to plant types,
seasons and plant maturity and are applicable to different geographical

regions and also specific medicinal herbs.

145

Arthasastra, sitadyaksa I1.2.15

187



5.10 Storage of Medicinal plants and herbal products

BEAERAY I8F YT T Yol |

TAFAR |iFd Feri T geaat ||

e S e e speafora |
HicTodel YA FaT Yo aTATITHA ||

The days of the stars of ‘hasta’, ‘sravana’, ‘dhanista’, ‘pusya’, Trevati,
rohini’, ‘bharani’, ‘magha’, punarvasu’in Thursdays, Mondays and Fridays
and the days when the sun is near the Pisces constellation, except for

Saturdays and inauspicious days, storage of seeds can have begun.

General guidelines for the storage of medicinal products and herbs

e According to ‘Caraka-samhita’, the medicines should be preserved in
wooden boxes. Boxes are selected based on the type of medicines to be
preserved. Storage should be free from moisture, rain, and sunlight.
The room should be made facing East or North directions. Storage
should be free from Dust, moisture and viral free.

e Storage chambers should be smoked with Camphor, Cinnamon and
Indian frankincense — ' Guggu/u/.

e Storage chambers can also be fumigated with powders of ‘kalamegha’
(Andrographis paniculata), ‘nimba (Azadirachta indica), 'vidanga
(Embelia ribes), *nirgundi (Vitex negundo ), 'siddhartha’ (Sinapis alba)

e Medicinal products storage boxes should be made of wood or clay

containers with lids to prevent moisture and also entry of insects

® Krsiparasara 1.241-242
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e Inside of the storage boxes should be made of cotton clothes to absorb
moisture .

e The medicine storage room should be well cleaned and dry.
‘Gandhavardhikd (aromatic incense) such as ‘havana-samagri’ or
‘dasangam’. ‘Pajad (traditional worship) should also be done every

month.

5.11 Ayurveda and ‘Vrksayurveda’
5.11.1 Pharmacognosy (‘dravya nama-riipa vijiianam’)

Nomenclature, taxonomy, identification and harvest /collection
parameters are of critical importance in wild collection of medicinal plants as
well as cultivation. The nomenclature of flora, fauna and mineral substances
found in Ayurveda texts, ‘nighantu’ (materia-medica) texts, lexicons like
‘Amarakosa and various Vrksayurveda texts and across different historical
time periods and regions are similar and follow the convention of 7 types of
naming as given in the famous materia-medica text ‘Rajanighanfu’. These
terminologies and synonyms are found in Sanskrit lexicons and dictionaries

also.

ArAf Fafafeg wfed: TaHTaTd ST Faded T ATSATTATIATH |
drfor FaRRfeaueaaiesnd geamn gafAfa aeatfga i
Medicinal herbs” nomenclature should be examined and identified according
seven types naming including social convention, medicinal quality,
geography, efficacy, identifying marks, examples, and other naming

methods.

¥ Rajanighantu 1.13
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eqTIgaNrATe TTEATRORIITH |
Fge emead qud g9 I Oaee:' |
As per the great sage (Agnivesha), the wise should gain knowledge of the
three core branches of Ayurveda, (the base onto which other branches are
established) and they are “hefu/ (etiology), “/iriga’ (symptoms) and “ausadha’

(medicinal formulations).

Ayurveda and Vrksayurveda being sister scientific disciplines, the role of
Vrksayurveda in Ayurvedic healthcare system is critical. In particular the
success of the therapeutic qualities of Ayurvedic formulations depend on the

quality of the cultivated medicinal plants based on Vrksayurveda.

The subtle yet important contributions of Vrksayurveda towards Ayurvedic

medicine's raw material is depicted in the Figure No. 5.7 next page

%8 Carakasamhita, Statrasthanam 1.24
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Figure No. 5.7 : Ayurveda and Vrksayurveda

191



Chapter 6: Medicinal plants cultivation in India
— a critical outlook

Medicinal and aromatic plant cultivation faces many challenges in India.
These include difficulties in Organic certification and also meeting the NMPB
guidelines. The primary reason for this is the lack of awareness and capacity
building initiatives at state and district levels across the nation. Medicinal
plants need to be cultivated in Organic farming way, yet the cultivation

methods differ for medicinal plants from that of other food crops.

However, both Organic farming of various crops and Medicinal plant
cultivation have been steadily growing across India due to the high demand
for Organic produce and Medicinal plants. Figure 6.1 highlights the growth
of Organic farming and MAP cultivation in India by FiBL survey in 2018

Crop group 2015 [ha] 2016 [ha] 20IS-2§ :‘&';ﬁ; shaor:g[aﬁzjli
Cereals 3'889'488 4'091'183 +201°695 0.6%
Dry pulses 442°084 529'138 +87°054 0.6%
Flowers and ornamental plants 6'547 13'967 +7'420 -
Green fodders from arable land 2'506'919 2'760°550 +253'631 -
Hops 327 617 +290 0.7%
Industrial crops 9'877 167205 +6'328 -
Medicinal and aromatic plants 110'436 182'579 +72'143 10.1%
Mushrooms and truffles 1’250 22962 +21'712 -
Oilseeds 1'235'880 1'286'588 +50'708 0.6%
Root crops 49'079 90287 +41'207 0.1%
Strawberries 5985 9'196 +37211 23%
Sugarcane 91'734 82'983 -8'751 0.3%
Textile crops 449'390 495’773 +46'383 1.5%
Tobacco 1’167 5'975 +4'808 0.2%
Vegetables 319'995 437'443 +117°447 0.7%
Total** 9'985'785 10°612’350 +626’565 0.7%

Source: FiBL survey 2018, based on information from the private sector, certifiers, and governments. For detailed data
sources see annex, page 330

Not all countries included in the FiBL survey provided data on land use or crop areas.

*The organic crop group share is calculated with 2016 FAQO data, while the organic share of total arable crops is
calculated with 2015 FAO data.

**Total includes arable crop groups for which no further details were available.

Figure No. 6.1 Organic farming and MAP cultivation growth in India.
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6.1  Contract farming of MAP

As on date over 80 companies are into contract farming with farmers
across India for their uninterrupted supply of medicinal plants, aromatics
and spices. Out of the 10,58,10,000 hectares (26,14,62,205 acres) of agricultural
lands, only about 6,34,000 hectares (15,066,648 acres) are being used for
Medicinal plant cultivation, which is roughly ‘0.6%" of the arable land.

6.1.1 Large contract farming entities:

The following large companies, including some of the large Ayurvedic
drug manufacturers, are into producing raw materials for Ayurvedic drugs
and nutraceuticals. These companies are sourcing their raw materials
(Medicinal and Aromatic plants) through Contract farming. These companies
also export Herbal drug raw-materials, semi-finished herbal products and
herbal drugs and cosmetics. The size of the contract farming currently
employed by each one of these companies is more than 100 acres. These farm-
lands are exclusively used for cultivating a number of medicinal plants in

Organic farming method.

Sami labs - 40000 acres in 14 states for MAP with 6500 farmers
Dabur (Ayurvet) - 5000+ acres in 19 states with 2400 farmers
Patanjali Ayurveda - 40000 acres in 8 states with over 3000 farmers
Himalaya herbals - 3500 acres in 6 states with 1200 farmers

Charak Pharma — Over 1200 acres in 3 states with over 500 farmers.

Kottakkal Arya vaidya sala (jointly with SAMI labs) — 2000 acres in 4

o v B W Nk

states with 650 farmers
7. Kerala Ayurveda — Over 5000 acres in 3 states with 900+ farmers.

8. Natural remidies — 1043 acres in 5 states with 420 farmers
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10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

Emami agrotech — 8000 acres in 4 states with 3000 farmers

Baidyanath (jointly with SAMI labs) - 3000 acres in 6 states with 1200
farmers

Hamdard labs (jointly with SAMI labs) — over 700 acres in 5 states
Nagarjuna Ayurveda — has over 800 acres in 3 states in contract
farming through NMPB schemes with 400 farmers.

Pacific Agro (Maharashtra) - 2000 acres in Vidharba for Aromatics
with 650 farmers

Natural Agro (Gujarat) - 900 acres in 3 states for MAP with 250 farmers
Arya Vaidya Sala (Coimbatore, TN) — over 300 acres in 2 states.

S. N. Pandit Ayurvedic Co., (Karnataka) — over 250 acres in 2 states
Zoic Pharmaceuticals

Surya Herbals Limited

Zandu

Vicco Laboratories

Divya Pharmacy

Other MAP contract farming companies

There are over 50 more medium and smaller size contract farming

companies are operating across India. These companies are primarily

involved in cultivation of Medicinal plants through contract farming,

sourcing for non-cultivated medicinal plants from Mandis and Herbal plants

markets, pre-processing, herbal drug processing and exporting.

In addition to the efforts of the contract farming companies involved in

medicinal herbs contract farming, processing and herbal bulk-drug exports,

there have been several instances of farmers moving towards the cultivation

of medicinal plants across India. The state of Andhra pradesh, which had
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about 5000 acres of MAP cultivation in 2016 has grown the area under MAP
cultivation to 7200 acres in 2017. Similarly, in the state of Tamil Nadu the
total area for MAP cultivation has increase by 12% from 2015 to 2017.

Punjab — Through farmers’ cooperatives, Self-help groups and with help
from State forest and wildlife department over 300 farmers in Pathankot
district & Villages in lower Shivalik ranges have turned to MAP cultivation in
2017 with each farmer getting an average income of Rs. 70,000 — Rs. 80,000 per

acre.

6.2  Medicinal herbs — Cultivation guidelines

Herbal medicinal products have to adhere to a number of guidelines and
standards right from cultivation and sustainable wild collection of medicinal
plants, to processing to packaging and storage, etc. These regulations and
standards are proposed by various agencies both internationally such as
WHO as well as trade-blocks like EU and specific countries. Internationally
agreed quality evaluation of herbal raw-material consists of 1). Identification
of the herb and herbal substance including the geography of the herb’s
cultivation, 2). Standardized classification of the herbal substances 3).
Determination of the herbal substance’s quality, attributes and purity
including the quality of cultivation of the medicinal herb. This chapter
highlights some of the herbal products guidelines and standards specific to
the cultivation of medicinal plants. It is to be noted that Vrksayurvedabeing a
natural /organic agricultural process which is also sustainable shall fully

adhere to these cultivation guidelines and standards.
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6.2.1 International standards on herbal medicines

ICH guidelines

International Conference on Harmonization (ICH) has published the
guidelines of Technical Requirements for Registration of Pharmaceuticals for
Human Use during early 2000s. All pharmaceutical products, both synthetic

and herbal products need to adhere to the same.

Botanical source identification
GI (Geographical indication) — Tag for MAP and Spices and Harmonized
commodity description and coding system (HS Code) for international trade

of herbal products and herbal drugs

Omics:

‘Omics’ based quality control of herbal plants. Omics stands for, (proteomics,
metabonomics, transcriptomics etc.), using these techniques it is easy to
determine the pharmaco-dyanamics, pharmacokinetics and toxicological

characterization of the active ingredient of a medicinal /herbal plant

6.3 WHO - Good Agricultural Practice Standards
The following is the abstract of WHO (World Health Organization) and FAO

(Food and Agricultural Organization) joint standards of Agricultural and
collection practices for Medicinal herbs called as GACP (Good Agricultural

and Collection Practice) standards.

‘Medicinal plant materials are supplied through collection from wild

populations and cultivation.
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Under the overall context of quality assurance and control of herbal
medicines, WHO developed the Guidelines on good agricultural and
collection practices (GACP) for medicinal plants, providing general technical
guidance on obtaining medicinal plant materials of good quality for the
sustainable production of herbal products classitied as medicines. These
guidelines are also related to WHO's work on the protection of medicinal
plants, aiming promotion of sustainable use and cultivation of medicinal

plants.

The main objectives of these guidelines are to:

1. contribute to the quality assurance of medicinal plant materials used as the
source for herbal medicines to improve the quality, safety and efficacy of
finished herbal products;

2. guide the formulation of national and/or regional GACP guidelines and
GACP monographs for medicinal plants and related standard operating
procedures; and

3. encourage and support the sustainable cultivation and collection of
medicinal plants of good quality in ways that respect and support the

conservation of medicinal plants and the environment in general.

These guidelines concern the cultivation and collection of medicinal plants

and include certain post-harvest operations.

Good agricultural and collection practices for medicinal plants are the first
step Iin quality assurance, on which the safety and efficacy of herbal
medicinal products directly depend. These practices also play an important

role in protection natural resources of medicinal plants for sustainable use'”.”

GACP standards include the following collection and cultivation practices —

' https:/ /apps.who.int/medicinedocs/en/d /]s4928e/
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e Seeds and other propagation materials

e Propagation

e Cultivation or collection site

e (Crop rotation at the site

e Cultivation

e Application of fertilizers, growth regulators, pesticides and herbicides

e Unusual circumstances that may influence the quality (including chemical
composition) of the medicinal plant materials (e.g.: extreme weather
conditions, exposure to hazardous substances and other contaminants or pest
outbreaks)

® Harvest or collections

e All processing

e Transportation

e Storage

e Application of fumigation agents

6.4  Evaluation of Herbal raw material and testing

Herbal evaluation methods for classifying drugs and formulations
include, drug characteristics based on Microbial, Physical, Biological, and
Chemical parameters. Figure 6.3' describes the various analyses of herbal
substances and tests to determine the quality of herbal drugs including the
agricultural inputs such as pesticides and herbicides used during the
cultivation of herbs. It is to be noted that the Phytochemical and Residual
analysis are parts of the testing are specifically done to determine the

cultivation of medicinal plants

150 ICH, GMP, GACP, OMICS and European standards of herbal drug testing
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Taxonomical Chemical profiling

Morphological TLC Finger printing
Anatomical Bio-active /Chemical markers
Biological HPTLC /HPLC Qualifications
Biochemical Extractive values

Pharmacognostical Phytochemical
Analysis Analysis

Herbal

Drugs
Ash value Physico-chemical Residual Microbial
pH Analysis Analysis Heavy metal
Optical rotation Pesticide
Specific gravity Fungicide
Hardness Herbicide
Disintegration time Chemical

Elemental composition

- 4

Figure No. 6.2 Herbal drug testing and analysis

6.5 Herbal medicinal products — Indian Standards and

guidelines
6.5.1 ICMR Herbal database

Indian Council of Medical Research has published pharmacological
monographs of 4706 medicinal plant species. Therefore, any modifications to
the phytochemistry of the plants due to Generic engineering /Selective
breeding shall cause non-compliance with respect to ICH (International
Conference on Harmonization) Safety guidelines and also ICH Efficacy
guidelines. Therefore, ICH propagates that genetically modified medicinal

herbs are unsuitable for both cultivation and human consumption.

6.5.2 VCSMPP
Voluntary Certification Scheme for Medicinal Plants Produce (VCSMPP)

of National Medicinal Plants Board (NMPB), Ministry of AYUSH,
Government of India was launched in 2017 in order to encourage the Good

Agricultural Practices (GAPs) and Good Field Collection Practices (GFCPs)
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with respect to medicinal plants. The VCSMPP will enhance the availability
of the certified quality medicinal plants raw material in the country and also

boost their export and increase India’s share in the global market for MAP.

6.5.3 PCIMH - Monographs:
Pharmacopoeia Commission of Indian Medicine and Homeopathy

(PCIMH), Ministry of AYUSH, Government of India has published Plant
pharmacopoeia monographs of 519 Ayurveda medicinal plants, 139 Siddha
medicinal plants, 298 Unani medicinal plants. In addition to these, the
Ayurvedic formulary of India (AFI), Ministry of AYUSH, Government of
India has published 444 poly-herbal formulations of Ayurveda medicinal
system. This pharmacopoeia and formulary data are available in the public
domain for the wusage of Pharmaceutical companies and raw drug

manufacturers.

With continuous improvements in the laboratory equipment for herbal
raw material, formulations and finished drug testing, etc. coupled with
historical data of adulteration and contamination, it will be much easier to
examine each shipment of the AYUSH (herbal) products. With the
deployment of Machine learning and Al algorithms it is easy to dig deep in
historical data with respect to all possible adulteration and /or contamination
it is becoming easier to identify sub-standard herbal products due to bad

manufacturing practices as well as due to poor agricultural practices.
Therefore, it is essential for the cultivation of Medicinal plants as

prescribed by WHO-Good Agricultural Practices and also the management of

Soil health and cultivation to prevent accidental contamination.
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6.6 WHO and AYUSH benchmarks for Ayurveda practice
World Health Organization (WHO) jointly with the Ministry of AYUSH,

Government of India is developing Benchmarks Document for Practice of
Ayurveda, Panchakarma & Unani and International Terminologies
Documents in Ayurveda, Siddha & Unani as part of its global strategy to
strengthen the quality, safety and effectiveness of Traditional and

Complementary Medicine (T&CM).

Development of this benchmarks document is included in the Project
Collaboration Agreement (PCA) signed between WHO and Ministry of
AYUSH, Government of India, on Cooperation in the field of Traditional and
Complementary Medicine (T&CM) under WHO strategy on T&CM covering
the period 2014-2023.

The consultation meeting of international experts (IECM) on the
benchmarks for practice is a continuation of the Working Group Meeting

(WGM), which has been happening since 2018.

The practice benchmark documents are expected to serve as international
benchmarks for qualified practice of Ayurveda, and Unani. These
benchmarks will also frame the safety requirements for practicing Ayurveda,
Panchakarma, and Unani and provide qualifying criteria for practitioners of
Ayurveda and Unani among addressing other details and nuances of medical

practice.

These benchmark documents shall serve as reference to national

authorities to establish and strengthen regulatory standards and ensure
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practice of Ayurveda, Panchakarma, and Unani, and assure patient safety

across the world.

The benchmark documents are expected to provide list of terminologies
in the respective systems; their definitions (short or explanatory descriptions)
including contextual meanings of the terminologies, classical usage of the
terms with references to the definitions and their recommended English

terminologies, synonyms, etc.

These documents shall cover terms related to basic principles,
fundamental theories, human structure and function, diagnosis, pathology,
patterns, and body constitutions, pharmacognosy, pharmacology,
preparation of food and medicines, therapeutics, and preventive and health
promotion interventions, and miscellaneous terms in the respective medical

systems.

Over 90 International experts are being invited from nearly 30 different
countries (Covering all six regions of WHO) including Japan, New Zealand,
Malaysia, Singapore, Bangladesh, Nepal, Sri Lanka, India, Mauritius, Ghana,
South Africa, Tanzania, UAE, Iran, Italy, Switzerland, Spain, Germany,

Latvia, Austria, Denmark, Russia, Hungary, USA, Canada, and Argentina.

With increased acceptance and global practice protocols of Ayurveda it is
only apparent that there will be increased demand for Ayurveda medicinal
plants and herbal products. Therefore, the need for increase in cultivation of
Ayurveda herbs is more than ever. Vrksayurveda methods of cultivation
would ensure that the core of Ayurveda, which is the ‘ausadam’ (medicines)

shall be taken care in best manner.
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With the increasing awareness about the benefits of Ayurveda and the
plant based herbal /natural products, demand for medicinal plants has
increased multi-fold in the past 20 years. A study of Indian Medicinal and
aromatic plants market in 2016-17 was conducted by Indian Council of
Forestry Research and Education (ICFRE) along with National Medicinal
Plants Board (NMPB), the gist of data is presented below, as given in annual
report of Ministry of AYUSH 2017-18. In addition, the commercial data from
Pharmaceutical Export Promotion Council of India (PHARMEXCIL), Ministry

of Commerce., about the Indian Medicinal Plants market are also presented.

The key findings are given in chapter 1, section 5 (1.5):

6.7 Quantitative & Qualitative data of MAP market

e Of the total codified 2500 medicinal plants, 1178 medicinal plant
species are only available as on 2014-15 and out of these, 252 Ayurveda
medicinal plant species are traded in large quantities of more than 100

Metric Tons per year.

e The consolidated commercial demand of herbal raw material for the
herbal healthcare in the year 2014-15 has been 5,12,000 Metric Tons
with a consolidated total value of INR 70,000 Millions with 11% annual

growth

e Exports of Herbal raw material, including extracts has been 1,34,500

Metric Tons in 2014-15 representing a value of INR 32,110 Millions

e Estimated Consumption by Domestic Herbal Industry has been

1,95,000 MT 2014-15 with a value of INR 19,500 Millions.
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In addition, an estimated 1,67,500 Metric Tons of Herbal Raw material
are also bought and used by Rural /unorganized healthcare sector in

2014-15 representing a value of INR 16,750 Millions

India’s traditional medicine and herbal healthcare sector has over 8500
licensed herbal units and over 100 major Ayurveda, Siddha and Unani
pharmaceutical companies. These companies are dependent on the

steady availability and supply of raw-material of Medicinal plants

India is also the world’s second largest exporter of MAP after China.
Together India and China account for over 65% world’s herbal,
medicinal and aromatic plant supplies with respect to Asian herbal

raw-materials.

As on date the combined man-power employed in the entire supply
chain of traditional /herbal healthcare system right from medicinal
plant cultivation, collection, storage, cleaning, pre-processing,
transportation, processing, value addition, manufacturing, packaging,
distribution, stocking, retail sales, etc. is estimated to be 8 — 10% of the
total population of India. This highlights contributions of the economic
sustainability of the traditional medicinal and healthcare sector in

India

The ICFRE & NMPB report also highlights that due to the increasing

demand for the export of medicinal plants, raw herbs, semi-finished herbal

raw material and finished herbal medicines, etc., many of the uncultivated

medicinal plants have been starting to get cultivated.

Due to sustained efforts by the National Medicinal Plants Board (NMPB),

Ayurvedic /Herbal medicine manufacturers, in promoting medicinal plant
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cultivation during the past 15 years and also due to widespread demand for
herbal raw material, about 100 Medicinal plant species are currently being

cultivated by farmers across India.

The share of cultivated medicinal plants has gone up to 40% in volume
terms. Despite cultivation of many Medicinal plant species, over 60% of the
total volume of 5,12,000 metric tons (2014-15), are still being collected from

wild in an unsustainable manner.

Indiscriminate and unsustainable collection of Medicinal plants from the
wild is pushing many Medicinal plant species into the danger of extinction.
Already several medicinal plants are in the Red list (critically endangered) as
per published data from the ENVIS (Environmental Information System),
Ministry of Forests and Environment, Government of India and also as per

[UCN (International Union for Conservation of Nature).

6.8 Critical needs for the cultivation of MAP

The need for cultivation and preservation of MAP (medicinal and
aromatic plant) species is critical for the, (1) the protection of germ-plasms of
a wide variety of medicinal plants through regular cultivation, (2) the
availability of QPM (quality propagation material — seeds et. al,), (3) the
refinement of farming methods and standards through repeated cultivation,
(4) sustainable harvest of medicinal plants, (5) evolving appropriate post-
harvest management techniques of MAP and (6) protection of the medicinal
efficacy of the cultivated MAP., etc. are critical and essential. Therefore,
Medicinal plants need to be cultivated in large scale for overcoming various
medicinal, ecological and agro-economic shortcomings as detailed below.

Figure 7.3 gives the gist of critical needs for cultivating MAP
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Herbal medicinal formulation supply chain issues — shortage of one
single medicinal herb /raw material can potentially disrupt the
production of an entire formulation of a drug, which contains many
other medicinal herbs. Due to the delay and /or non-availability of a
single medicinal herb other medicinal herbs have to be used elsewhere
or totally discarded, as the shelf-life of raw herbs are less than 12
months. Thus the availability or non-availability of a single medicinal
herb can affect the costs and the entire supply-chain of a herbal

medicinal formulation.

Arid land farming — Over 70% of the Ayurvedic /Siddha herbs are
grown in arid lands and require less water and less maintenance to
cultivate. Therefore, medicinal plants cultivation is most suitable and
profitable for majority of the Indian plains as most of the country

receives less than 3000 mm rainfall per-year.

Economic benefits to Farmers - Comparatively, cultivation of
medicinal plants offer higher economic benefits to the farmers. Per-
acre cultivation of high demand medicinal and aromatic plants offer is
80% - 90% better income than any other food or commercial crops. In
addition, due to the need to grow MAP without any chemical inputs,
the input costs are also very low. Growing medicinal plants in
Agroforestry model also reduces water and labour needs due to better
efficiency and lower maintenance. Thus medicinal plant cultivation

offers better economic sense for the farmers in India.
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Prevention of herbal raw material adulteration — accidental and
intentional adulteration due to non-availability, identification
problems, different nomenclature, plant species similarity, similar
habitat, mass collection of many species, unorganized handling, etc.
are leading to serious quality issues in herbal drugs. Thus, these

problems can be avoided with cultivation of medicinal plants.

Propagation of Quality Planting Material (QPM) - Standardized

Production, distribution and Propagation of QPM (seeds, seedlings &

saplings) through various government bodies, members and partners
can be done including Ayurveda /Siddha /Unani drug manufacturers

such as...

e NMPB /SMPB (National Medicinal Plants Board /State MPB) —
Ministry of AYUSH,

e DMAPR (Directorate of Medicinal and Aromatic Plants Research),
ICAR (Indian Council for Agriculture Research), IISR (Indian
Institute of Spices Research), IIHR (Indian Institute of Horticultural
Research), NCOF (National Center for Organic Farming), NPOP
(National Program on Organic Program), NHB (National
Horticultural Board), KVKs (Krishi Vigyan Kendras), AU

(Agriculture Universities) — Ministry of Agriculture;

e CIMAP (Central Institute of Medicinal and Aromatic Plants) and
NBRI (National Botanical Research Institute) — Ministry of Science
& Technology;

e ENVIS (Environmental Information System), ICFRE (Indian
Council of Forestry Research and Education), TBGRI (Tropical
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Botanical Garden Research Institute) — Ministry of Environment,

Forest and Climate change.

e SHEFEXIL - Shellac and Forest products Exports Promotion

Council

e Protection of Safety and Medicinal efficacy of Medicinal drugs -
Medicinal drugs of Ayurveda /Siddha /Unani medicines vary in
composition and medicinal properties, where the raw-material quality
and medicinal efficacy determine the finished product efficacy.
Degradation of quality of raw materials due to the total time taken
right from collection from wild to herbal marketplace and then
procurement, semi processing and finally to the actual manufacturing,
reduce the medicinal efficacy and clinical effectiveness of Ayurveda,
Siddha and Unani medicines. Through controlled and supervised

cultivation of MAP, these problems can be largely avoided.
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Critical needs for the cultivation of MAP

Better identification
traceability and
quality of MAP raw
material

Out of the 251 high
demand Ayurveda
herbs only 95 are

being cultivated now

High degree of
adulteration in wild
collected MAP

Worldwide demand
for Herbal products
are @ 8% CARG

Over 70% of the
Ayurveda and Siddha
MARP can be
cultivated in Semi-arid
lands with less water

MAP are most
suitable for
Agroforestry model of
farming ensuring
higher Biodiversity

Figure No. 6.3 Critical needs for the cultivation of Medicinal plants
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6.9 Issues in Cultivation of MAP

MAP cultivation offers the following issues with respect to quality, safety and
standardization. These issues can be overcome with widespread cultivation

of MAP through Vrksayurvedabased methods and inputs.

1. Lack of Cultivation protocols and training — Several medicinal plants
currently don’t have for various non-cultivated medicinal plants. Even
the ones which are currently being cultivated are done in a trial and
error based way. Therefore, the need for establishing cultivation
protocols and QPM nurseries for the widespread cultivation of MAP in
addition to continuous training and training material for farmers on
these aspects are essential.

2. Pesticide residue — Medicinal and aromatic plants are cultivated similar
to other crops in agricultural fields with agro-chemicals such as
fertilizers and pesticides. This results in contamination of the herbal
drugs with the pesticide residues. World Health Organization (WHO),
UN-Food and Agriculture Organization (FAO) and Food and medicine
regulatory bodies in several countries including the USA do
Phytochemical screening and testing for pesticide residues in Herbal
drugs. Therefore, medicinal plants need to be cultivated without using

Chemical fertilizers and Pesticides.

3. Microbial contamination — Lack of proper post-harvest management
and pre-processing protocols for the medicinal plants such as
segregation, cleaning, drying, sorting, and appropriate storage
methods and infrastructure results in dampness. As a result, growth of

microorganisms such as Fungi, Bacteria in herbal raw materials have
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become common. This microbial contamination makes the herbal drug
toxic as well as ineffective. Regulatory bodies of herbal medicines in
most of countries have banned drugs which are found to have
microbial residue. Thus the need for appropriate plant /herb specific
post-harvest management and pre-processing protocols and storage

mechanisms are necessary.

. Medicinal efficacy issues — According to Ayurveda pharmacology, of
non-compatible Chemical and/or Organic substances /residues can
change the characteristics and medicinal efficacy of the herbal drugs.
Therefore plant specific agricultural inputs including organic
/botanical fertilizers and Organic pest repellents are necessary to
prevent contamination of non-compatible substances in harvested

medicinal plants.

. Quantity issues — Need for huge quantities of a specific medicinal plant
raw-material in short notice by the herbal pharmaceutical companies
puts a lot of pressure to the MAP cultivars.

. Market price fluctuations — Changes in market price of various herbal
medicinal raw-material are too frequent and based on different
seasonal, geographical and climatic conditions, in addition to quality

of herbal raw-material.

. Standardization — Lack of standardization of MAP commodity prices

and also lack of uniform availability of MAP across the country.
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6.10 Issues with wild collection of Medicinal plants

The primary issues in collecting medicinal herbs from the wild are:

Dependency on tribal collectors and agricultural middle-men — In the 20+
herbal ‘mandi (whole-sale markets) across India, many of the agents and
middle-men are not fully aware of differences in nomenclature and
vernacular names for many of the medicinal plants. This results in
identification and pharmacognosy problems. Many of the similar looking
plants in-lieu of the actual medicinal plants are being sold. Also several
different medicinal plants are having similar vernacular names and/or
different names based on regional and linguistic variations. All these, lead to
confusion in collection, trade and also commercial standardization of wild
collected medicinal plants. Apart from the high-volume traded medicinal
plants, many plants are not properly identifiable in the entire herbal drug

supply chain.

Willful and /or accidental adulteration of medicinal plants with other
similar looking and /or wild plants. These practices are widespread as it
takes time to identify an herbal raw material, such as dried roots, leaves,

stems and seeds for many of the MAP

Tribal communities lack pre-processing tools and techniques Wild
collected medicinal plants don’t undergo proper cleaning, air-drying /solar
drying, sorting, stacking and appropriate packaging materials. Many times
the wild collected herbal raw materials are contaminated with foreign bodies
such as sand /soil and insect residues, biological contamination, etc. This

results in toxicity and also reduces the shelf-life and quality of herbal drugs.
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Unsustainable collection of medicinal plants such as uprooting of the
entire plant, deeply cutting barks in trees without plastering /treating them
with protective botanical support material for re-growth, lack of
understanding the supporting plants, over collection leading to cross
pollination issues, etc. are causing loss of rare medicinal plants, habitat loss,
plant biodiversity issues, and eventually endangerment and extinction of

many of the wild medicinal plants

6.11 Threats to medicinal plants
It is to be properly understood by everyone that the Medicinal plants are

under multiple threats both natural and human made. Therefore, it is of
prime importance to protect and conserve this invaluable natural wealth.
Figure No. 6.4 in the next page pictorially highlights the threats to medicinal
plants in the wild. It is therefore critical that large scale cultivation is essential

to save medicinal plant wealth.

As per the survey done by NMPB and FRLHT in 2012, over 53 medicinal
plants which are part of 100 Ayurveda and Siddha formulations are critically

endangered
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Various threats to MAP — Human induced and Natural

Human induced Natural threats

threats
Over exploitation | »| Large scale pest
leading to extinction attack and diseases

Wilful destruction .
of medicinal plants Habitat loss due to

due to conflicts in [* Climate change
Tribal communities

Threats to
MAP inthe
wild
MAP loss due to
Grazing by Cattle | _ Floods and
and Cutting for [~ - droughts
firewood
Destruction of
forests for .
- - Forest fires

Agriculture and
Human settlements

Figure No. 6.5 Threats to medicinal plants - Human and Natural

With widespread threat to medicinal plants both from human actions and
natural calamities, it is therefore important for conservation and protection of
medicinal plants in-situ and also their cultivation ex-situ towards long term
protection and benefits for those plants which are under severe threat, to

protect the natural herbal wealth.
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Figure No. 6.5: Medicinal plants conservation

Medicinal plants also get destroyed through forest fires which are started
unknowingly and also willfully. Sometimes many are nearing extinction due
over wild-collection. Therefore, awareness among general public needs to be
created that Medicinal plants should to be cultivated in conditions which
mimic the forest environments (Agroforestry) along with multiple other

crops and medicinal plants to achieve both food security and health security.

During late 1990s, states of Karnataka, Tamil Nadu and Kerala started
medicinal plants conservation project with FRLHT (Foundation for
Revitalization of Local Health Traditions) and 34 MPCA (Medicinal plant
conservation areas) were established. By the year 2006, they grew to over 110
MPCAs in 13 states in India. These MPCAs helped setting up over 20 district

level medicinal gardens and 150,000 home medicinal gardens'”!

6.12 Plants are the primary source for Modern medicine and
Drug research

The use of plants for medicinal purposes have long history. Several

medicinal plants were used in many cultures for centuries in the treatment of

**! Nimal Sengupta (2018), Traditional Knowledge in Modern India
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various ailments. With respect to the modern medicine, initially the entire
formulation was derived from Plant and other natural sources. Due to long
history of plants for clinical use, due to their better tolerance, bio availability,
social acceptance, several plant derived medicines are in use even in societies

which have advanced synthetic pharmaceutical industry.

In entire healthcare industry it a widely accepted practice to derive at
synthetic formulations based on reverse-pharmacology methods. Where the
active principle, active ingredient or active molecule is isolated from a plant
source and is mass-produced in laboratories. Using such methods, over
40,000 plant species have been screened for their medicinal use based on the
knowledge gained from ethnic usage of plants for medicinal purposes. Plants
especially those with ethno-pharmacological uses have been the primary
sources of medicine for early drug discovery. Fabricant and Farnsworth,
(2001) reported that, 80% of 122 plant derived drugs were related to their
original ethno-pharmacological purposes. Such methods have led to the
discoveries of important anticancer drugs such as paclitaxel, camptothecin,
etc. Therefore, the Medicinal plant wealth need to be protected for the future

survival of humanity.
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Drug Plant source Clinical observation Molecular mechanism of action

Artemether Qinshausu Chloroquin resistant Heme-mediated decomposition of endoperoxide, generating free
malaria radicals

Atropin Atropa belladonna Antispasmodic MAch receptors

Caffeine Coffee Arabica Stimulant Adenosine receptors

Cannabis indica Indian Hemp Sedation, antiemetic Cannabinoid receptors

Cocaine
Colchicine

Digitalis
Emetine
Ephedrine
Eserine
Morphine
Nicotine
Quinine
Reserpine
Salicylic acid

Strychnine

Vincristine

Leaves of Coca
Colchicum autumnale

Foxglove

Ipecacuana

Ephedra

Calabar beans
Papavarum somniferum
Tobacco plant
Cinchona bark
Sarpagandha

Salix alba
Willow bark

Nux vomica

Vinca rosea

Addictive drug
Relief of pain in gout

Relief of dropsy
Amoebic dysentery
Bronchodilator
Pupil constriction
Analgesic

Stimulant

Fever due to malaria
Sedation, lowers BP
Fever and pain relief

Hyperexcitability
convulsions

Anticancer

CB1CB2

Blocks DAT, NET, SERT
Inhibits release of leukocyte-derived chemotactic factors

Na+K+ATPase

Inhibits protein synthesis in eukaryotic cells

o, P adrenoreceptor agonist

Reversible cholinesterase inhibitor

Opioid receptors

Nicotinic Ach receptors

Inhibits hemozoin crystallization — aggregation of cytotoxic heme
Blocks VMAT1, VMAT2

Cox inhibitor NFKB inhibitor

Blocks glycine receptors

Binds to tubulin disrupts microtubule assembly

Figure No. 6.6: Plant origin of some of the important modern drugs

The above figure 6.7 provides the details of some of the critical synthetic

drugs which originated from plant sources. It is estimated that still over 60%

(as of 2015) of bulk drugs are manufactured from plant sources. It is therefore

critical that the herbal medicinal plants industry is well protected and grows

to newer heights to enable protection of cost effective primary healthcare in

developing countries as well as new drug discovery using reverse

pharmacology methods
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Chapter 7. MAP cultivation protocols -
Vrksayurveda based recommendations

As detailed in the previous chapters, this research is significant from the

standpoint of

1). Cultivation of medicinal plants which are different from the

cultivation of crops, vegetable and other commercial plants.

2). Identification of most suitable cultivation protocols for some of the

high-demand medicinal plants from various Vrksayurveda texts

3). Methods that are Organic and natural with locally available inputs

based on plants and animal byproducts.

4). Research and identification of Vrksayurveda methods which are
based on ‘upavana (Agroforestry) based cultivation for medicinal plants

for the protection of ecology.

5). Identification of traditional methods and substances for growth
stimulation, pest control and storage, which are farmer-friendly and

also economically sustainable.

Through this research it is recommended that, the Ayurveda and herbal
medicines using the cultivated medicinal herbs, which are produced based on
Vrksayurveda based cultivation and storage methods shall have highest

safety & medicinal efficacy.
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7.1  Systems Vrksayurveda
This sub chapter highlights the approach towards mapping various

natural and environmental phenomena with various processes of
Vrksayurveda. This is modeled towards easy understanding of the processes
of Vrksayurveda in addition to their interactions with natural and

environmental variables in a systems biological model

The following Figure No. 7.1 provides the systems architecture of
Vrksayurveda including distinctive processes and interaction with natural
parameters. This is inspired and modeled based on 'Systems biology'. It is to
be noted that the systems model represents a cohesive group of interrelated
and interdependent part which are both natural as well human interventions
providing a holistic view of agriculture in a systems biology model.

Influenced both by natural phenomena and human interactions.
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7.2  Qualitative needs of various stakeholders

Cultivation of medicinal plants including the down-stream usage in

healthcare involve several challenges. Some of these challenges are meeting

the qualitative needs of various stake holders in terms of quality, efficacy and

availability of the herbal medicinal products. Some of these needs of herbal

medicinal products, such as doctors, pharmacologists, regulators and farmers

are diagrammatically represented in Figure 7.1 below.

“Bhaisajya-sakti” /“Virya”
(medicinal efficacy)
Quality /Std. of medicines
Availability of medicines
Affordability of medicines

Low cost Input material
Easy availability of Inputs
Higher yield
Easy pest control
Lower water needs

Pharmaceutics

Medicinal efficacy
Active ingredients
Bio-assay
Non toxicity
No bio-contamination

Agricultural Bodies

Traceability /Conservation
Cultivation protocols
Scalability of cultivation
Germplasm management

Regulators

Confirming to GAP
MNon Toxicity, AYUSH /
WHO /THMPD Directives
Traceability
CODEX Regulations

Ecologists

Locally available inputs
Bio-degradable inputs
Sustainable cultivation
Soil health protection
Organic methods

Figure No. 7.2 — Qualitative needs of various stakeholders from Herbal

medicinal products.
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7.3

Seed treatment recommendations based on types

Different type of plant requires different type of planting methods to grow

and yield good results. Quality planting materials (QPM), such as seeds,

rhizomes, stem-cuttings, saplings, etc. need to be treated - such as soaked,

dipped and dried before they are planted in the prepared soil. The following

table below provides the methods and substances for generic seed treatment

which are recommended based on Vrksayurveda methods to prevent both

diseases as well as common pests

Medicinal herbs Diseases Pests Seed (QPM) treatment -
(Seeds -QPM) Vrksayurveda methods
Rhizomes Root rot, Wilt White tip Soaking in ‘kunapa-jala’ and
Bacterial sheath nematode ‘vidanga’ (Embilica ribes) mixture,
blight, Soiland  Root knot
Tuber-borne nematode
diseases
Tree (seeds, Leaf blight Soil borne pest | Pit preparation with burning the pit
saplings and stem attack and also smearing the pit with ash.
cuttings) Pot soil for seed planting should be
prepared with Cow-dung manure,
‘kunapa-jald’, ‘vidanga’' (Embilica
ribes), etc. Seeds to be soaked for 2-
3 hours in ‘krsnasirisa’ (Albizia
amara /lebbeck)
Seeds of Shrubs, Anthracnose Stem borers, Seed & Sapling dipping in milk and
Creepers and spp. Soil borne ‘kunapa-jala’. Seed pelleting and
climbers and Damping off pests, aphids, | besmearing with honey, cow-dung,
herbs Fungal diseases thrips, etc. clay, etc. Drying seeds in Sun-light
Early blight (‘usna-sosana’) and mist
Wilt (‘tusarapdayana’) for seeds, etc.
White rot

Table No. 7.1 — Seed treatment in Vrksayurveda
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7.4

Agroforestry — Recommendations for MAP cultivation

The following table provides the list of medicinal plants that are currently

growing and mapped with the Vrksayurveda based land classifications and

altitude. This list serves as a template for setting up of MAP Agroforests. The

list is provided in the Table No. 7.2 below

Soil /Land
type 3eq: HATYROTH SITSITeTH
& Wetland Normal land Semi-Arid land
Altitude
Kumkum (Kesar) Jatamamsi Guggulu
Teak Kumkum (Kesar) Arjuna
Parushaka Cardomum Neem
o Sveta-mushali Daru-haridra Shankapushpi
F Cardomum Shaalaparni Daru-haridra
Highland/Hilly pjne Wolf-berry Acacia
(Above 1000  pyshkarmool (Inula  Teak Sarpagandha
Mts.) racemosa) Vidanga Paeonia officinalis
Kutki (Picrorhiza Shallaki (Boswellia
kurrooa) serrata)
Kuth (Sassurea costus)
Ginger Amla Amla
Turmeric Guduchi Gokshura
Ashvagandha Turmeric Guduchi
Sveta-mushali Pomegranate Pomegranate
Jati Seetaphalam Arjuna
T Pepper Arjuna Guggulu
Medium Lo_ng pepper Brahmi _ Seetaphalam
Elevation Tail pepper Mandukape_wm Tulasi _
(500 - 1000 Cocongt Shaalaparni Daru-haridra
Mts.) and Brahmi Safflower Aloe vera
) Shalaparni Daru-haridra Neem
AT (plains)  jatamamsi Sarpagandha Sarpagandha
Sarpagandha Citrus Shankapushpi
Teak Teak Acacia
Spices /Aromatics Vidanga Carissa carandas
Spices /Aromatics Liquorice
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Ginger Amla Amla
Turmeric Ginger Ashvagandha
Ashvagandha Turmeric Ginger
Guduchi Ashvagandha Turmeric
Sveta-mushali Mango Guduchi
Jati Pomegranate Pomegranate
39Tl pepper Guduchi Tulasi
Lowland Long pepper Agastya Mango
(Below 500  Tail pepper Safflower Agastya
Mts.) and &#T: Galangal Galangal Moringa
Sarpagandha Daru-haridra Daru-haridra
Citrus Neem Aloe vera
Gurmar (Gymnema Citrus Neem
sylvestre) Gurmar (Gymnema Nannari
Spices /Aromatics sylvestre) Acacia
Spices /Aromatics
Pepper Coconut Groundnut
Long pepper Areca nut Bala
Tail pepper Pepper Agastya
Guduchi Long pepper Moringa
Cl Coconut Tail Pepper Aloe vera
Coastal Area Areca nut Bala Kundali /Peechangu
(Below 100 Bala Guduchi /Sankuppi
Mits.) Galangal Agastya Nannari
Citrus Galangal Casuarina equisetifolia
Lemon grass Neem Aloe vera
Moringa Cassia fistula
Citrus

Table No. 7.2 — Intercropping of MAP in Agroforestry model
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7.5

Soil types in India and MAP recommendations

The following table No. 7.3 provides the recommended medicinal and

aromatic plants that are suitable for various soil types in different regions and

states in India.

Soil type Consistency Distribution Major crops  Medicinal plants
Alluvial soil Silty /Peaty Ganga belt (UP, Sugarcane, Musali,
Bihar, WB, etc.) Banana ashvagandha,
punarnava,
Sandy soil Sandy soil RJ, GJ Pulses, guggulu, hingu,
(desert) Mustard, etc.  arjuna, kutki,
etc.
Black soil Clayey soil East MH, TS, Cotton, Millets, Tulasi, Guduchi
etc. Tobacco, Jowar, Kalamegha,
etc. Aloe vera, etc.
Red /brown Loamy soil TN, KA, MH, Sugarcane, Amla, shatavari
soil AP, Corn, Mango  ashvagandha,
etc.
Gray /Brown  Slightly saline | Semi arid parts Cotton, oil Tulasi
soil soil —Deccan, MP | seeds Kalamegha,
moringa, etc.
Laterite soil & Loamy soil Hilly regions of Coffee, Rubber, Arecanut,
mountain soil KA, KL, Assam Cashew, Tea, Pepper, Tail
Tapioca pepper

Table No. 7.3 Soil types and the recommended medicinal plants
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7.6  Vrksayurveda based inputs and the improvement in active
ingredients (medicinal efficacy)

Several experiments have been done in the past decade on the usage of
Vrksayurveda based inputs and methods for the cultivation of various food
grain crops and vegetable crops such as Paddy, Mung bean, Brinjal, Tomato,
Okra, Peas, etc. The results of the experiments have been very positive and
encouraging. All of these research articles are published in peer-reviewed

journals and are available for open access in the Internet.

Similarly, the following published research reports highlight the effects of
‘kunapa jala’ and other ‘' Vrksayurveda ‘inputs for growing Medicinal plants
with details on the medicinal efficacy (active principle and active ingredient)
of the grown medicinal plants based on laboratory testing. The details are

given in the table 7.3 below

Researcher Medicinal plant, Research and Results Publication
Gireesh M. Research: Nutrient analysis of Kunapa jala and Journal of Ayurveda
Ankad, Pancha gavya and their evaluation on and Integrative
Jagadishchandra | germination of Ashwagandha (Withania Medicine, 2017

Hiremath, R.T. | somnifera Dunal) and Kalamegha (Andrographis
Patil, H.J. paniculata Nees.) seeds: A comparative study
Pramod, Harsha
V. Hegde Vrikshayurveda, has clearly outlined a

2017 systematized agricultural practice that insisted
the use of Kunapa jala (KJ) and Pancha gavya
(PG). The nutrient contents and germination
parameters of KJ and PG were compared with
other groups namely control (CONTR), farmyard
manure (FYM), humic acid (HA) and NPK.

Results: The pH and EC were 5.793, 2.653 dS/m
and 5.584, 2.216 dS/m for KJ and PG respectively.
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KJ possess highest nutrient contents followed by
PG. The germination parameters revealed the
better activity of NPK followed by KJ, PG, HA, FYM
and CONTR. KJ and PG were found to be good in
nutrient contents and were found to be effective
on studied germination parameters of
Ashwagandha and Kalamegha seeds

Asha KV Research: ‘Langall’ (Gloriosa superba Linn.), Ph D. Thesis, Gujarat
Comparative pharmacognostic and Ayurved University.

2006. pharmacological evaluation of Langali grown with Jamnagar, India.
Kunapajala

Result: Kunapajala treated ‘langali’ plants
exhibited excellent result in terms of general
growth of the plants and fruiting when compared
to control group and chemical fertilizer group.
Even though the yield of tuber was not significant
enough, one of its active ingredient ‘Colchicine’
(methanol extract) was found in higher amount in
Kunapajala treated plants.

Brajeshwar Research: ‘Effect of different agronomic practices M.Sc. Dissertation,
on Senna (Cassia angustifolia Vahl.)’ Gujarat Ayurved

2002 University, Jamnagar,
Result: Senna (Cassia angustifolia Vahl.) was India

grown by using both laboratory prepared and
commercial Kunapajala. It was sprayed at the rate
of 2 ml. per litre of water. Readings taken after 45
days of sowing showed significant results in
parameters like height of the plants (in
centimeters), enhancement of leaf area index etc.
Leaves being the main organ containing
Sennoside, the active ingredient, Kunapajala was
helpful in substantially increasing it. The study
also showed that fertilizer treated plants
flowered very early but Kunapajala treated plants
have delayed flowering resulting in harvesting of
more foliage.

Total Sennoside content per plant (in grams) was
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analyzed after 70 days which showed that Senna
grown using laboratory prepared Kunapajala
showed excellent results when compared to
chemical fertilizer and control group.

Vijayalakshmi, Research: Enhancement of growth and flowering Compas CIKS Journal
in Balsam (Impatients sultana) was studied after
1997 applying Kunapajala decoction.

Result: The results showed that the response to
Kunapajala was found favorable in all three
stages of application i.e. germinative, vegetative
and flowering stages

P. Srimathi, N. Research: ‘Efficacy of Panchagavya on seed AAHF, Academic
Mariappan, L. invigoration of biofuel crops’ Journals,
Sundaramoorthy

and Result: Jatropha curcas and Pongamia pinnata

M. Paramathma | seeds fortification with Panchagavya at 2 and 5%
for 16 and 8 h, respectively of soaking had

2013 highest invigoration effect than water soaking
and control. Thus, this study may suggest that
Panchagavya application is one of the traditional,
ecofriendly and low cost technique to enhance
the better seed invigoration and promote the
successful large scale afforestation in tree

species.

Table No. 7.4 - Vrksayurvedabased inputs and medicinal efficacy
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1.7

efficacy in herbs

Harvest season recommendations for best medicinal

The following table highlights the most suitable harvest seasons for

various herbal plant parts for achieving best medicinal efficacy from various

Ayurvedic texts. Ayurvedic medicines are prepared predominantly based on

text Bhaishaya ratnavali which is the recent one among many texts and

therefore harvesting accordingly is recommended.

Caraka- | Susruta- Raja- Bhdva- | Bhaisajya- Suitable
samhita samhita | nighantu | prakasa- | ratnavali | Medicinal plants
nighantu
‘Mila’ ‘Grisma’, |‘Pravrt’ | |‘Sisira’ ‘Sisira’ ‘Grisma’ | Asvagandha,
(Root) ‘varsa’ (Cold) (Cold) (Summer), [Punarnava,
(Summer) ‘Sisira’ Musali, Haridra,
] (Rainy) (Cold) Ardraka, etc.
‘Sisira’
(Cold)
‘Patra’ (Leaf)| ‘Varsa’ ‘Varsa’ ‘Sisira’ ‘Grisma’ ‘Varsa’ Talisa, Tamala,
(Rainy), (Rainy) (Cold) (Summer) [(Rainy), Tulasi, etc.
‘Vasantad' ‘Vasanta’
(Spring) (Spring)
‘Sakha’ ‘Varsa’ - - - ‘Varsa’' Guddci,
(Stem) (Rainy), (Rainy), Yastimadhu, etc.
‘Vasantad' ‘Vasanta’
(Spring) (Spring)
‘Puspa’ ‘Yatha-rtu’ -- ‘Vasanta’ |‘Vasanta’ |‘Yatha-rtu’ | Dhataki.
(Flower) (as per (Spring) (Spring) (as per Japakusuma,
season) season /full| Mallika, etc,
growth)
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‘Phald’ ‘Yatha-rtu’ | ‘Grisma’ ‘Vasanta’ -- ‘Yatha-rtu’ | Amalaki,
(Fruit) (as per (Summer) |(Spring) (as per Haritaki,
season) season /full| Vidanga,
growth) Jatiphala,
Parusaka, etc.
‘Sara’ (Sap)|‘Hemanta’ |‘Vasantad’ -- ‘Yatha-rtu’ |‘Hemanta’ | Asana, Khadira,
(Autumn) |(Spring) (as per (Autumn) | etc.
season)
‘Tvak’ (Bark)|‘Sarad’ ‘Sarad’ - - ‘Sarad’ Nimba, Darusita,
(Winter) |(Winter) (Winter) etc.
‘Kandd’ ‘Sarad’ -- ‘Hemanta’ -- ‘Sarad’ Varahi, Surana,
(Rhizome) |(Winter) (Autumn) (Winter) |etc.
‘Ksira’ ‘Sarad’ ‘Hemanta’ |-- -- ‘Sarad’ Snuhi, Arka, etc.
(Latex) (Winter) | (Autumn) (Winter)
‘Paficanga’ - - ‘Sarad’ ‘Sarad’ ‘Yatha-rtu’ | Bhragarija,
(Whole (Winter) (Winter) (as per Brahmi
plant) season /full| Nityakalyani,
growth) etc.

Table No. 7.5: ' Sangraha-kald (harvest /collection) of medicinal plant parts for

best medicinal efficacy
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7.8  Storage of herbal raw materials and medicinal products

The contemporary storage mechanisms offer safe storage methods to prevent
biological and chemical contamination of herbal products. Figure 5.8 below,
highlights the storage recommendations of various herbal medicinal products
with respect to various pharmaceutical processes and tasks which ensure

safety, protection of medicinal efficacy and longer shelf-life.

Pre-
Processing:
intermediate
Herbal raw
material

Special
storage and
Vacuum
containers

Controlled
Temperature
based on
weather
conditions

Dated,
Labeled and
Coded for
easy
identification

Away from heat
and Sunlight

WHO /FAO
- GSP (Good
Storage
Practices)

Expiry
maintenance
of MAP

Free from Fungal
and Microbial
contamination

Moisture free,
Dry and Packed

Collection

MAP Proper Cleaning
specific Airflow and and
fumigation Fumigation Drying of

MAP

Figure No. 7.3: Storage of medicinal products
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7.9

Recommended cultivation protocols (partial) for NMPB

ten high-priority herbs

The following tables No. 7.6 and 7.7 provide the recommended cultivation

protocol based on Vrksayurveda methods with respect to Planting season,

Soil type, Land type, Seed treatment methods, Manure, Pest control

substances and Harvest time, etc. in a consolidated manner.

Sl. | Medicinal Botanical Planting Land /

No. | plant name Season Soil type Field
Nardostachy Black /Red | sadharana,

1 jatamamsi s jatamansi June - July | /Brown antipa
Commiphora

2 guggulu wightii Jan - Feb Brown /Red | jangala
Leptadenia Black sadharana,

3 jivanti reticulata All /Brown antipa
Aquilaria All (except

4 agar agallocha All marshy) jangala
Pterocarpus All (except | sadharana,

5 raktacandana | santalinus June - July | marshy) jangala
Saraca asoca All (except

6 asoka (Roxb.) Jan - Feb marshy) sadharana
Swertia Mar -Apr Rich /Black | sadharana,

7 kirata tikta chirata Transplant | /Brown jangala
Berberis Rich /Black

8 daruharidra | aristata Oct - Nov /Brown sadharana
Oroxylum July - Aug | Rich /Black | sadharana,

9 Syonaka indicum (transplant) | /Brown antipa
Rauwolfia Rich /Wet sadharana,

10 | sarpagandha | serpentina Oct - Nov /Brown antipa

Table No. 7.6 Cultivation protocol-1 for Ten High priority MAP
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SL Harvest
No. | Seed and Seed treatment Manure Pest control time
Stem cuttings, Cut portion to Snuhi-milk
be applied with Cow dung, Kunapa jala, diluted, Varsha,
1 honey and ghee Panchagavya Vidanga Shishira
Seed soaking in milk & Cow dung,
Albizia amara for 15 minutes, | Kunapa jala, Neem and
2 pit with Cow dung & ash Panchagavya Turmeric Hemanta
Seed /seedling oaking in milk Triphala,
& Albizia amara for 15 Green & Ash, Snuhi,
3 minutes Panchagavya Panchapallava | Sharad
Besmearing with Cow dung, | Cow dung
honey, ghee and Planting pit | compost, Neem cake,
4 with Cow dung and Ash Kunapa jala Panchatikta Sharad
Cow dung Neem and
5 -Same as above- compost Turmeric Sharad
Cow dung
compost, Pachatikta,
6 -Same as above- Kunapa jala Panchapallava | Sharad
Snuhi-milk
Seed /seedling soaking in Panchagavya, | diluted,
7 milk for 15 minutes Green Vidanga Sharad
Panchagavya, Neem, Vaca,
Kunapajala & Albizia amara | Kunapajala, Siddhartha,
8 soaking Snuhi Vidanga Sharad
Seed soaking in Milk and Kunapa jala,
besmearing in Cow dung FYM, Green Vidanga,
9 powder manure Vaca, Neem Sharad
Cut portion to be applied with | Panchagavya, Varsha,
10 | Cow dung, honey & ghee Kunapajala Neem, Vaca Shishira

Table No. 7.7 Cultivation protocol-2 for Ten High priority MAP
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7.10 Integration of Vrksayurveda with modern methods

The following Figure 7.4 provides the self explanatory model of integrating
the time tested Vrzksayurveda methods with the technology oriented modern
methods. This model is recommended for the complete end-to-end lifecycle
of Medicinal plant cultivation to achieve best results in both yield as well as

medicinal efficacy

Sfas-watr - Biological activities relating to Soil, Seed, Plant, etc.

graarani SYFAY TR
m roforestry methods Animal Husban-::i'y
Soil mgmt. /Mulching
T, ST, FO: T
Kunapaijala, Sasya, Plant specific o
Pancha-Gavya inputs Pest control Pl

AR SR sRageHa:
Protection of Medicinal - q
Seed treatment Effi &P Precise Harvest times

Select Vrksayurveda methods

Circle of Contemporary integrated Vrksayurveda

Select modern methods

. I Agricultural Cold chain & Modemn
e

Poly-houses, Shade- Modern Post-harvest
nets & Temp. control Technologies

Modern Packaging tools Precision & Digital
Integrated Pest Control and technologies Farming

Aife=AH-HATUT - Mechanised activities relati ng to Irrigation, Storage, etc.

Figure No. 7.4 Integrated Vrksayurveda and modern methods
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Conclusion

Worldwide trade of Medicinal and herbal products accounts for USD 120
billion (INR 883548,00,00,000 or 8.9 lakh crores approximately). Out of this
India’s share is only about USD 786.30 million (INR 5789,44,82,700 or 5790
crores). India’s market share currently stands less than 1% of the world trade
of herbs and herbal products. It is necessary to our market share in absolute
terms and in value terms multi-fold in the next 5 -10 years. With respect to
the low market share of India in the world trade of herbal products, the

following key reasons were given by the Minister.

‘(Parts of reply)
e Inadequate Agricultural practices.
e [nadequate Quality Control procedure.
e Lack of large scale Organic Cultivation.
e Lack of Processing and R&D.
e Lack of Standardization in Products, Processes and Services.

e Lack of regulatory framework in trade of Medicinal Plants.

The export of herbs and value-added extracts of medicinal herbs are
gradually increasing over the years. India exported USD 330.18 Million
worth of Herbs during 2017-18 with a growth rate of 14.22% over the
previous year. Also, the export of value-added extracts of medicinal herbs /
herbal products during 2017-18 stood at USD 456.12 Million recording a

growth rate of 12.23% over the previous year’.
Majority of the medicinal plants of Ayurveda and Siddha are high

flowering plants, out of which 33% are trees, 32% herbs, 20% shrubs, 12%

climbers /creepers and 3% rhizomes /grasses. Due to the increased demand
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across the world for herbal medicines, plant based drugs, nutraceuticals, etc.

there are increased cultivation of many of the Medicinal plants across India.

With the increase in demand from the generic Ayurvedic supplements
and personal-care products to specific medicinal products across the world,
many of native wild species of medicinal plants are being brought under
systematic cultivation. Currently about 100 traditional Ayurveda medicinal
plants are being cultivated. However, for many of the wild species of
Ayurveda medicinal plants cultivation protocols and methods are not
available. In addition, the supply chains right from planting materials to

cultivation to harvest to storage have not been established.

In the coming years, more number of wild medicinal plants are expected
to be cultivated, more so with the WHO and Ministry of AYUSH
standardization of Ayurveda across the globe. All these shall have direct
impact on the cultivation of medicinal plants and the need for capacity
building with respect to package of practices for MAP cultivation including

agricultural protocols, nurseries and Quality planting materials.

In this scenario, the time tested methods of Vrksayurveda from various
texts and also the ITK methods followed in the Tribal /rural agricultural
practices should be researched in detail to arrive at solutions for the entire
supply chain for 250+ medicinal herbs of Ayurveda, Siddha and Unani

medicines.

Vrksayurveda is organic, traditional, cost-effective, indigenous,
sustainable, less water intensive agricultural system of India and many of the
ITK (Indigenous technical knowledge) practices in agriculture have their

roots in Vrksayurveda and thus it is very easy to practice /implement.
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Particularly in recent times of drastic climate change due to global
warming, it is essential to switch to alternative methods of agriculture which
are suitable to Indian geographical system. Vrksayurveda methods fit the bill
as alternative from the contemporary water intensive chemical agricultural
practices. In addition, Vrksayurveda can also meet the necessary agricultural

yields while protecting nutritional needs of the country.

Cultivation of MAP (Medicinal and aromatic plants) is not only essential
to meet the primary healthcare needs of the country, but also ensure
economic sustainability of farmers. Vrksayurveda offers knowledge and
several methods for the cultivation of MAP and also many Agroforestry

designs.

Medicinal plants can easily be cultivated in agroforests and large poly-
culture gardens. Vrksayurveda provides many agroforestry /garden designs
as given in chapter 7, which can be effectively used for cultivation of
medicinal plants along with vegetable crops. This shall ensure primary

healthcare security along with food security.

Agroforests, through diverse plants help maintain plant biodiversity and
as a result this helps the maintenance of biological activeness of the soil.
Diverse plants in agroforestry systems release of plenty of chemicals and
communicate with other plants and this helps all plants in the vicinity to
develop resistance with respect to pest attacks and plant diseases.
Recommendation of the crops that can be used depending on the land types

and altitude, are given in chapter 7.
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Vrksayurveda provides a lot of cultivation methods and cost-effective
inputs from seed selection, seed treatment and plant nutrition and plant
protection. Many of these methods and input substances are also specific to
plant types. Therefore, these need to be studied in detail to arrive at various

combinations of packages of botanical and bio-pesticides.

Further to the changes in Contract farming act 2018 in India (Agricultural
Produce and Livestock Contract Farming and Services (Promotion and
Facilitation) Act, 2018, Government of India) Medicinal plants can be

cultivated much easier as contract farming crops across the country

The NMPB (National Medicinal Plants Board) has incentive structures
and financial aids to promote and increase the cultivation of Medicinal plants
across India. The number of plants for which the incentives are given should

increased to including wild species of Ayurvedic medicinal plants.

Capacity building measures with respect to agricultural protocols, seed
banks, medicinal plant nurseries, soil testing, agroforestry packages, training,
cultivation support and inspection, should be done jointly with Agricultural

universities, Contract farming companies and farmer cooperatives.
The current MPCA (Medicinal plant conservation areas) gardens in India
need to be enhanced with Vrksayurveda based cultivation and conservation

methods.

Government of India’s electronic portals and mobile applications such as

Vikaspedia.in, e-Nam and e-Charak apps can be further strengthened to
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include package of practices and protocols based on Vrksayurveda at every

step of medicinal plant cultivation, certification and storage.

Scope for further research and Vrksayurveda based MAP
cultivation

Vrksayurveda being an application oriented scientific discipline, it offers a
wide range of Ecologically supportive agroforestry practices and can provide
solutions to many of the contemporary issues with respect to medicinal plant

protection, including ex-situ cultivation of various herbs as given below.

'In-situ’ study and 'Ex-situ’ cultivation

Agricultural universities and research institutes can take up a program to
study, plan, guide and oversee in-situ conservation and study of medicinal
plants and also replication that in ex-situ cultivation for medicinal plants. In
addition, model & community medicinal gardens can be created in each
district with suitable MAPs according to the geography, water and soil

conditions.

Study of 'In-situ’ conditions of MAP clusters:

Study of the complete lifecycle & growth of 250 plants in their natural habitat
as well as arid conditions. In addition, capturing the following data:

1. Rainfall information: 5-10 years

2. Soil conditions: pH, moisture, space between plants, water table

3. Environmental factors: Mean Sun-light, temperature, relative humidity, etc.
4. Establishing the base-line standards for the amount of active ingredients
and other plant Phytochemicals present in the plants (in-situ) in their natural

habitat and arid conditions
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Replicate in Ex-situ cultivation in MPCA (Medicinal plant conservation areas)

and community medicinal agroforests:

1. Establishment of Agroforestry models and plant recommendations for
mimicking the environmental factors and all relevant growing conditions
such as Soil humus, pH values, ground water tables, etc., in short the 'in-situ’
conditions of the wild - natural growing areas of top non-cultivated herbs to

replicate the habitat in community medicinal plant gardens

2. Testing with drought stress, heat stress, sun light stress, etc. and measuring
both yield data and the active ingredients - through which establishing the

baseline medicinal efficacy data for further references and refinement

3. Using Vrksayurveda methods to replicate the soil conditions and seed
management, propagation across all medicinal plant conservation areas
(MPCA) jointly with SMPB (state medicinal plants boards

4. Medicinal plants database of minimum 250 herbs and the most suitable
growing conditions (cultivation protocols /package of practices) across

various types of lands such as botanical gardens, parks, semi-arid lands, etc.

5. Establishment of nursery by collecting seeds and saplings from the native
growing areas of non-cultivated medicinal plants - both critical and
endangered ones and re-establishing them and reviving the medicinal plant
wealth jointly with Forest department personnel, agriculturalists and Herbal

medical practitioners.
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