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Language in Technical Writing and
its Writing Process

Dr. Punam Pandey*

Abstract : The topic of the present research paper is chiefly taken up
keeping in view writers' efficiency to project the research
problem/issues/concerns/ on the effective patterns. Needless to say that
English is the globally accepted language to reveal your
ideas/innovations/researches, etc. to global fronts. The significance of
language in technical writing can be felt as a particular piece of writing is
for a particular community. it is that which makes writing technical,
while general writing is not special community-centric. It is for general
readers who can be from any field.

Amidst this huge responsibility comes upon the shoulders of ELT
teachers who are catering to students to upgrade their language
efficiency, first to recognize the readers and second how to influence
them to reach their objectives. This paper penetrates the stages of perfect
writing which can be acquired. This process is undertaken in writing in
any language. But the demand of readers falls on the English language as
a medium of expression. Thus this paper will show the significance of
language in Technical writing and its process.

Keywords : ELT, Technical writing, blueprint, verbal communication.

This paper primarily focuses on the significance of language
which imparts writers the techniques to make their writing technical.
Wherever this term technicalused, it shows the writing is specific
community-oriented. Asthe English language possesses the place of

* Assistant professor of English, Dept. of Basic and Social Sciences,
Banda University of Agriculture and Technology Banda,
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official language everywhere, its demand for learning and training is
exponentially increasing. English is accepted broadly as a bridge
language at workplaces and among people associated with specific
arenas. It is not only admitted as a subject at school, and college but also is
the medium of instruction formost degrees. Even the language of science
and innovation is English as it is accessible widely. It secures the position
ofthe second language in the school/college education and for advanced
education too. The contemporary scenario of English adaptation in
Indian education and training institutes shows English language is
unavoidable. English language education as a discipline has made its
mark for a very long while both in India and abroad and alongside.
Presently English language instruction has acquired the situation with
another discipline and furthermore has acquired relative significance in
our instructive projects. Here it will be quite relevant to quote the lines of
PanditJawaharLal Nehru:

[ would have English as an associate, additional language, which
can be used not because of facilities, but because I do not wish the people
of non-Hindi areas to feel that certain doors of advance are closed to
them. So I would have it as an alternative language as long as people of
Indiarequire it.

Significance of Terminology

When technical writing is prepared, it showed first the series of
terms that keep the writing apart from general writing. It is terms that set
the registers of the associated fields. Types of writing require the
selection of terms that validate writing. Suppose that if writing is
scientific, only scientific terms that allow no liberty for myriad
comprehension can be accepted. Category of Noun and verb should be
carefully focused otherwise writing will fall in the division of general.
Research articles and papers accept the terms based on an objective tone.
Terms should be from the specific register and very clear (free from
ambiguity). The table placed below makes you clear about the use of
words under the miscellaneous category:
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Commonly Used Signal Verbs
Making Recomme- Disagreeing Showing Expressing | Additional
a claim ndation or Agreement Signal
Questioning verbs
argue advocate | challenge | illustrate agrec respond
assert call for complicate | CONveys admire assume
believe demand qualify reveals endorse speculate
claim encourage | counter demonstrates| support debate
emphasize |exhort contradict | proposes affirm estimates
suggest implore refute Points out [ corroborate| explains
hypothesize|plead reject exemplifies | verify implies
maintains |Urge. warn | Deny, indicates reaffirm uses
question

The selection of terms from the above category makes any type of
technical writing so lucid. Apart from it, one cannot fail to take up the
presentation. Whenever presenters go forward to present their stances,
they are supposed to go through the process and contents earlier as only
their presentation can reward them. If it is prepared well-keeping
standards of receivers will create a win-win situation otherwise it may
fall in win and lose situation. So it is terminology that connects us to the
special groups. The technique and terminology used in the presentation
project your personality and mastery of the topic.

The appearance of technical/academic writing is increased
manifold with the help of the following:
Tip1: Phrasal Verbs

It is human nature to write the way we think or speak of a certain
thing. These constitute phrasal verbs such as find out, break down, put up,
discover, disintegrate, assemble heat, etc.

Tip 2: Extraordinarily Remarkable versus Impressive

The aim is to use formal words. However, the meaning should not

be overpowered by complicated words. Use powerful but clear words.
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Tip 3: Adverb

Although not verbs, the adverb you select also decides how effective your
verb is. Avoid the use of very or quickly. Use formal substitutes like
substantially or rapidly.
Tip 4: Reporting Verbs

In academic writing, it is important to use the correct tone. Often
we want to report a finding strongly, while other times, adopting a
technical or neutral tone is better. In such cases., carefully select the
reporting verbs based on your intention. Some examples are: tentative
(hypothesize, imply, suggest), neutral (note, interpret, discuss, reflect,
observe),and strong (establish disregard, highlight, recommend).

Tips 5: 'Don't Do not Use Contraction

Avoid the use of Contraction such as isn't, won't, or as strike in the
subheading, don't. This makes your language look informal. Use
expanded forms, such as is not, will not or do not.

Section list of verbs placed below are useful in academic writing
(one of the technical writing), especially in research papers. It also
includes easy tips one can employ while selecting purpose verbs.

Purpose Verbs

1.  To show analysis : analyze, appraise, define, diagnose, explore,
identify, investigate, observe, etc.

To Summarize : Assess, conclude, feature, highlight, etc.

3.  To indicate control (to be stable, or to maintain, at a level):
Constrain, control, govern, influence, inhibit, limit, maintain,
prohibit, regulate, secure, etc.

4, To discuss findings : Attest, confirm, contend, demonstrate,
document, indicate, reveal, etc.

5. To state : Comment, convey, elaborate, identify, propose, etc.
To show increase : Advance, development, enlarge, exceed,
extend, facilitate, improve, increment, maximize, etc.

7. To show decrease : alleviate, cease, decline, depress, descent,
deteriorate, minimize, subside, reduce, etc.

8. To show change : alter, accommodate, difference, evolve,
fluctuate, transform, transition, vary, etc.

9.  To indicate information in a figure : Depict, display, illustrate,
portray, reveal, etc.
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10. Toindicate information in a table : Classify, enumerate,give, list,
present, summarize, etc.

1. To show parts : Comprises, compose of, constitutes,
encompasses, includes, incorporates, etc.

12. To Indicate negative stand : Challenge, contradict, disagree,
dispute, reject, question, etc.

13. To Indicate a positive stand : Confirm, compliment,corroborate,
substantiate, support, uphold, validate, verify, etc.

14. To show approximation: Approximate, estimate, resemble,
predict, etc.

Technical Writing/ presentation is replete with the seven C's-
clarity, completeness, conciseness, consideration, correctness, concrete,
and courtesy and these can be ensured only through undergoing the
following four stages of the writing process:

1. Planning

2. Drafting

3. Revising

4. Editing

Stage 1: Planning

Planning, which can take more than a third of the total time
invested in writing content, is critically important for all types of
documents, from an email messages to a book-length manual. Before
writing planning is highly required which assigns the material of
contents.

CONSIDERING WRITING SITUATION includes factors that will
affect your verbal communication: Audience, purpose, setting, document
type, and process. Considering the opportunities and challenges
presented by these factors is an essential part of stage 1 of the process -
planning.

Analyzing Audience If one is cognizant of his/ her audience or
readers easily decides the pattern and standard of communication in
whatever form required. If familiarity is not there, for each of your most
important readers, try to answer the following three questions:

®  Whoisyourreader?

®  Consider such factors as education, job experience and
responsibilities, skill in reading English, cultural characteristics,
and personal preferences.
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®  What are your reader's attitudes and expectations? Consider the
reader's attitudes toward the topic and your message, as well as the
reader's expectations about the kind of document you will be
presenting.

®  Why and how will the reader use your document? Think about what
readers will do with the document. This includes the physical
environment in which they will use it, the techniques they will use
in reading it, and the tasks they will carry out after they finish
reading it.

Analyzing Your Purpose

The writer's setting invokes his/her speculation over the use of
content by readers or audience. Before he/she begins to draft, consider the
following setting-related issues

High stakes vs. low stakes.
Physical vs. digital.
Formal vs. informal.

Mundane vs. socially or politically charged.

Established vs. undefined norms of ethical behavior.
Stage 2: Drafting

Writers can start drafting their records anytime in the arranging
system. They could write down some critical data for a chief rundown as
they are pondering their crowd and reason. Logical, they will concoct
some undeniable proof they need to remember for their record during the
examination stage. However, sooner or later, they want to coordinate
their data into a total draft of the report. Working with hierarchical
examples and blueprints is a decent spot to begin.

Sorting out AND Framing writers Archive Albeit each record has
its necessities, they can utilize existing authoritative examples or adjust
them to their circumstances. For example, the look into example may be a
powerful method for sorting out a conversation about various well-being
advancement programs. The circumstances and logical results example
could function admirably for a conversation on the impacts of executing
such a programme implementing such a program

USING TEMPLATES
For draft, writers might consider using an existing template or

modifying one to meet their needs. Templates are preformatted designs
for different types of documents, such as letters, memos, newsletters, and
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reports. Templates incorporate the design specifications for the
document, including typeface, type size, margins, and spacing. Once they
have selected a template, they just type in the information

° They do not always reflect the best design principles
®  Theyborereaders

®  they cannot help you figure out how to organize and write a
document

GUIDELINES
To draft effectively the following techniques can be tried:
Get comfortable.

Choose a good chair, set at the right height for the keyboard, and
adjust the light so that it doesn't reflect off the screen.

Start with the easiest topics

of starting at the beginning of the document, and begin with the
section you most want to write.

Draft quickly.

Try to make your fingers keep up with your brain. Turn the phrases from
your outline into paragraphs.

You'll revise later.
Don'tstop to get more information or to revise.

Set a timer, and draft for an hour or two without stopping. When
you come to an item that requires more research, skip to the next item.
Don't worry about sentence structure or spelling.

Try invisible writing.

Darken the screen or turn off the monitor so that you can look only
at your hard-copy outline or the keyboard. That way, you won't be
tempted to stop typing to revise what you have just written.

Stop in the middle of a section.

When you stop, do so in the middle of a paragraph or even in the
middle of a sentence. You will find it easy to conclude the idea you were
working on when you begin writing again. This technique will help you
avoid writer's block, the mental paralysis that can set in when you stare at
ablank screen
Stage 3: Revising

Revising is the process of looking again at your draft to see
whether it works. After you revise, you will carry out two more steps -
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editing and proofreading - but at this point, you want to focus on three
large topics:
Audience

Has your understanding of your audience changed? Will you be
addressing people you hadn't considered before? If so, how will that
change what you should say and how you should say it?

Purpose.

Has your understanding of your purpose changed? If so, what
changes should you make to the document?

Subject.

Has your understanding of the subject changed? Should you
change the scope - that is, should you address more or fewer topics?
Should you change the organization of the document? Should you
present more evidence or different types of evidence?

Stage 4: Editing
Editing refers to the final touch of writing. This process checks

the grammar, presentation, spelling errors, format, clarity, impression,
etc. Minor problems caused by carelessness or haste are checked.

GUIDELINES:

Editing the Draft ensures the final revision issues, consider these
five questions related to the verbal and visual elements of the draft:

Are all paragraphs well developed? - Does each paragraph begin
with a clear topic sentence that previews or summarizes the main point?
Are all claims validated with appropriate and sufficient support? For
more on paragraph development

Are all sentences clear and correct? -Make sure each sentence is
easy to understand, is grammatically correct, and is structured to
emphasize the appropriate information. For more on writing effective
sentences,

Are all the elements presented consistently? - Check to see that
parallel item are presented consistently. For example, are all headings on
the same level structured the same way (perhaps as noun phrases or as
gerunds, ending)? And check for grammatical parallelism, particularly in
lists, but also in traditional sentences. For more on parallelism,

Is the design effective? -Does the document or site look
professional and attractive, and is it easy to navigate? Do readers find it
easy to locate the information they want? For more on design



112 PANINIYA

Are graphics used appropriately? -Are there opportunities to
translate verbal information into graphics to make the communication
easier to understand and more emphatic? Are the graphic types
appropriate and effective? Are the graphics linked to the text? For more
on graphics

Thus, the present paper proposed the Significance of language in
making technical writing and its writing process. If any trainer/ teacher
imparts this comprehension to trainees will definitely help them to grasp
the knowledge and upgrade the efficiency of writing.
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Globalization has turned this world into a small village. We are
now joined with each other through the means of communication.
Television, Mobile, Computers have crossed the borders and have
created a new world, where there is no barrier, no hurdles, no
discriminations in making friends.

Globalization made a new world full of happiness but behind this
scene a new problem emerged, the pollution problem, which gave rise to
Global Warming. It is because of the ignorance of the trees around us, we
are now surrounded by air pollution, water pollution, soil pollution and
noise pollution. If we had not ignored the blessings of the nature in the
form of trees, the problem of pollution would not have been such
dreadful. Asitis said by the great Romantic poet Wordsworth.

"One impulse from a vernal wood

May teach you more of aman

Ofmoral evil and of good

Than all the sages can I"

Why this happened in India ?

Once We the Indians were the ideals before the world.

IueER RO & o ATy
feraT femmr smaq 11 ViV 26,15
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"In the solitude of mountains and the confluences of streams, the
wise sage developed his spiritual force". The world 'Dhi' in Vedic
terminology is a multidimensional word which is used to express
intellect, action, prayer and spiritual force. The ancient seers developed
all these faculties in the serene atmosphere of the nature and felt obliged
towards it.

India has an ancient glorious past which reveals that are we were
one with the "Nature". Nature was a part of our life. '"Vedas' are the oldest
treasure on this land. Maharishi Dayanand Saraswati called 'Vedas' as the
book of all the intellect on this land. 'Environment' means the atmosphere
around us. It should be as pure as the 'Gangajal'. The 'air', the 'water', the
'soil', the 'fire!, the 'sky' (YW, am, SId, AT T ATHET) these five
components make our body. These are the 'Panch Mahabhoota'.

"The earth", the atmosphere and the sky (Jeaff-3T<aReg-z0T)
having Agni, Indra and Aditya as the presiding duties. Man is a part of this
system.

ST 3T ST i S i oo e AT |

T N AT TAEG (Y T T 9 7 |1’
TAARERITE 2.17

It means that is the god who is the fire, who is in water, who
pervades the whole universe, who is in medicines, who is in the
vegetation, we salute that god. Just like the Rigvedic seers, upnisadic
seers were also able to see the world firmly rooted in the supreme reality.
That is how they could perceive the relationship between god and nature.
They could see that whatever exists in this world is the manifestation of
one god.

I THE T AR el STeaT ST

It means that whatever exists in the world emanates from god.
And this relationship is the thing that does wonder in preserving the
environment and protecting nature.

Therefore our ancestors used to keep in mind that we should live
in'Nature' as a part of 'Nature'.

'Aryan civilization' established itself on the banks of rivers. The
'Ganga', The 'yamuna', The Bramhaputra were the mothers to nourish
Indian culture and civilization both. We never used to mix impurities in
the rivers. It was considered bad to wash clothes near the river, to gargle
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on the banks of the river, or to throw only garbage in the rivers. With the
increase in population and the increase in "materialism" rivers lost their
values as "duties". We used to worship our rivers but we used to throw
impurities in the rivers. We worshipped our trees like - The Bunyan, The
Mango, The peepal, The Ashok, The Neem, The Amla but on the contrary
we cut them for our selfish motives without realizing that they were not
only needed for our religious purposes but trees were important in
scientific ways. We destroyed jungles thinking that jungles are vast, we
killed wild animals for our fun, thinking that wild and life is infinite, it
would not make any difference if one wild animal is killed, in this way, we
disturbed our food chain, our 'Nature'. We felt it when we had to face lack
of' water, lack of pure air, lack of pure vegetables, lack of pure soil. When
man faced all such difficulties, then he realized that the path of progress
was easy but not long lasting. Man started eating the "Earth" his mother.

The Vedic rishis knew the importance of natural elements. For
then ‘TGS FZFHH means the Earth is our Home, For the TY S{TH &%g
(IF) is not only necessary for the purity but also to surrender himself for
the general well being of others.

Nowadays the young generation is becoming aware of the
problems created by human selfishness to attain success by shortcuts.
Government is taking many measures to solve pollution problem. The
plantation programmes, are held to create awareness among the public.

Reasons for environmental problems :
1 Population Explosion :

With better medical facilities and better education, population
increased and created such problems as land scarcity, scarcity of water
and other resources resulted in an unseen struggle for existence, resulting
in exploitation of resources. The cultivation land reduced resulting in the
reduction of green land from the Earth.

"As aresult of population explosion the overuse of fertilizers and
insecticides and pesticides disturbed the bio-system of nitrogen fixation,
Advancement in the field of science and technology created the problems
of water and air pollution.’

2 Global Warming :

Global Warming as a result of Greenhouse gases : Because of
industrialization, the emission of greenhouse gases has strongly
increased. Specially because of the use of petrol, diesel in huge
quantities, deforestation, This has resulted in the increase of green house
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gases which resulted in the global warming. As we are releasing carbon
dioxide more and more, this is also the reason for global warming.

3 Urbanization :

Urbanization is also an outcome of population explosion. In India
three-fourth of the population lives in rural areas but with the
industrialization more and more people move towards urban areas
resulting in urban slums. The rapid expansion of urban areas resulted in
extra demand for water, electricity, means for communication. Thus
pollution reached every aspect of society, in water, air, soil and in the
form of noise pollution.

Need for Awareness :

Environmental problems such as pollution, health problems need
to be eradicated by awareness.

1. Birth control programmes should be made popular among the
public.

2. Education : With the proper education for every citizen, awareness
will increase.

3. Limited use of petrol : Awareness for limited use of fuels will
decrease the amount of CO2 in the atmosphere.

4.  Makeuse of Solar energy : Solar energy will save the electricity and
save the atmosphere from pollution.

These steps would make our Earth the safe home to live in. We
cannot go back to the time of Vedas, yet we can change a little in our daily
habits to make Earth as pure as it was described in the Vedas.

Too much of materialism dragged us away from the Nature.
People are generally engaged on mobiles busy in conservation; they are
making new friends, allover the world through the Internet. We see that a
new voice is emerging from the Net which is to aware of the decreasing
numbers of the trees around the Earth. This is a good signal that the whole
community around is becoming Eco friendly in its approach. People are
talking about this problem on the Blogs. People are sharing their views to
solve it. We are somewhat late in becoming serious yet it is good signal
that Globalization through electronic media is doing something fruitful.

Letus look at the following example :
Tree Organizations

American Forests
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www.americanforests.org 2

American Forests is the nation's oldest non profit citizen conservation
organization, founded in 1875. Their efforts helped create the National
Park and National Forest systems in the U.S. Through the Global Relief
program, American Forests plants millions of trees each year and
advocates the benefits of both rural and urban trees, good science, and
sound policy. Learn about their plans for Global Relief 2000 or take a
virtual tour of famous and historic trees and forests. An order form on this
site allows individuals to "plant a tree online" and help preserve
threatened forest ecosystems.

Forest Ethics
www.forestethics.org

Forest Ethics protects endangered forests by transforming the
paper and wood industries in North America and by supporting forest
communities in the development of conservation based economies.
Forest Stewardship Council
www.fscoax.org

Forest Stewardship Council is a Mexico-based international non-
profit organization founded in 1993 to support environmentally
appropriate, socially beneficial, and economically viable management of
the world's forests.
Forest Organization
www.Forests.org

Forests.org, Inc. works to end deforestation, preserve old growth
forests, conserve and sustainably manage other forests, maintain climatic
systems and commence the age of ecological restoration. This Wisconsin
based web site offers a vast array of links on forest, biodiversity and
conservation topics.

Gatherings : Seeking Ecopsychology
www.ecopsychology.org/journal/gatherings 7/toc.html

The Winter issue of Gatherings. The strand running through this
issue is trees. Some of us have been involved in saving forest and
woodland. John Scull was asked to be an expert witness on why anyone
would go to jail to save trees, and several of us contributed our thoughts.
Greenpeace International : Ancient Forests Campaign

Archive.greenpeace.org/forests
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Green peace is an independent campaigning organization which uses
non-violent, creative confrontation to focus public attention on
environmental issues. The Ancient Forests Campaign focuses especially
on world's remaining ancient forests in the Amazon, Africa, Russia, the
Pacific and North and South America.

International Network of Forests and Communities
www.forestsandcommunities.org

A Canadian-based organization which promotes an ecosystem
and community based approach to forestry. Offers a multitude of links.

International Society of Arboriculture
www.isa-arbor.com

The above example shows how Globalization is turning people's
attention to save the Earth.

Thus we can say that when science and society unite we can solve
any big problem on the Earth.

Environmental Education is necessary for the youth so that they
might use the scientific bent of mind to protect the Mother Nature.

What is our duty towards society ?
The answer is

V[ AT AT - § oA

Reference

1. Narain's William Wordsworth Selected Poems KN.Khandelwal Lakshmi Narain
Agrawal AGRA (Page No.37)

2. Hamara parayavaran Vigyan aur Paryavaran New Delhi.

3. Rachna Periodical M.P. Granth Academy Bhopal (M.P.)

4. Paryavaran Chetna M.P. Granth Academy Bhopal (M.P.)

5. Wikipedia

6. Enviroment in Vedic, J.P. Publishing House Delhi 2004, Chapter Twenty one,
obligation to the Environment with special reference to Vedic and Upanishads.
Pno.315

. IbidP.316
8. Ibid. P.317

Our Environment and future challenges : A perspective (Prof : Manisha Singh
and Dr. S.P. Singh jk"V?h; 'kks/k laxks"Bh & lek/kku & Management -19-20,
Pub.2008,P.no.17



UGC- CARE Listed it
Vol. XXXII, Year IX

Effect of Vajapeya Somayaga
on the Environment

Dr. Divya B. R.*, Keshavamurthy**, Savitha***,
Dr.Ramesh Chandra Panda****, Dr. Nagendra H.R.****

Abstract:

Background : Yagas are spiritual experiments and its sacred ritualistic
fires are ignited with an intention. The havan samagri (odoriferous and
medicinal herbs) in the yagaagni emits medicinal smoke that are capable
of revitalizing and purifying the atmosphere and restoring the ecological
balance.

Methods: Vajapeya Mahasomayaga was performed for a duration of 12
days. The effect of the yaga on its given environment was studied by
taking pre and post samples of air and soil by the ISO certified
Professional Care Lab Centre and tested for its changes in different
parameters to study the effect of yaga on them.

Results : The ambient air quality samples near the Admin Building area
indicate a decrease of PM (2.5 & 10), total plate counts, no detection of
CO, NO,, SO, and absence of Ecoli in all the samples. The samples near
the Yagasthal area indicates an increase of (2.5 & 10), total plate counts,
Presence of CO, NO.,.

Excluding the texture and color along with E coli and faecal
Coliforms, all the 24 parameters of the soil samples tested have
undergone a significant decrease post the yaga.
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Conclusion : The performance of yagas are promising as a healing prayer
with the use of medicinal and ecofriendly substances.

Introduction :

The philosophy of Yagya appears to be the life of Indology. Yagas
are spiritual experiment of sacrificing and sublimating the havan samagri
(Combination of odoriferous substances and medicinal herbs) in the yaga
agni with chanting of vedic mantras that enshowers multiple benefits on
the environment(Singh 2012).

The Yaga fires are the biomass burning of plants and herbs usually
intentionally ignited for revitalizing/purifying the environment to curing
diseases. The yagas focus on the start and the maintenance of the sacred
fire/Agni. Many studies indicate the smoke from the biomass burning is
composed of nitrogen, oxygen and argon (~75%), carbon dioxide, carbon
monoxide, methane and other hydrocarbons (~20%), and other
particulates (~5%)(Chen et al. 2017). These particulates are composed of
terpenoids, phenols, alcohols, carbonyls, alkaloids, organic acids, sterols
and sugar derivatives. These together are known to act as a medicinal
smoke that exhibit antibacterial, antimalarial and anti-inflammatory
properties(Chaube et al. 2020).

Fire events/rituals affect the ecosystems in several ways.
According to Certini, soil properties could experience short-term, long-
term and permanent fire-induced changes. This could be similar with
other elements(air & water). This paper experiments and reviews the
process of yaga fire effect on the soil and air parameters that can dictate
changes in its selected properties and which may trigger ecosystem with
consequences on ecosystem resilience and stability

Methodology
Samples : Environment samples

1. Ambient Air quality collected near Yagasthal and Near
Admin Building of Pragathi resorts were
2. For Soil quality- 1 kg of the soil samples collected from
Yagasthal (Pre and Post)
Location and Duration of the Yaga : Vajapeya Somayaga was
performed for 12 days from 14th to 25th December 2020 at Pragati
Sudhama. Hyderabad, India.

The uniqueness of the location/yagasthal - Pragati Sudhamais its
4.5 million trees, thousand plus varieties of native sacred herbal heritage
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medicinal aromatic and mosquito repellent plans spread over 2,500 acres
with Goshala (Cows resting place), Herbal Nursery, Organic, IGBC
Platinum rated and internationally acknowledged "Pragati" Biodiversity
Knowledge Park (Chaganti and Cheruvu 2021).

Intervention : 12 day Vajapeya Somayaga performance at Pragati
Sudhama, Hyderabad, India

Vajapeya is one of the Sapta Somayagas that are performed with
the libation of Soma juice (Somavalli) as its chief ingredient. The name
Vaja means strengthening liquid, food, ghee, water and "peya" means
drinkable. As compared to the other somayagas like Ukthya( 15 stotras +
sastras) and shodasin (16 stotras + sastras), Vajapeya has 17 stotras, 17
sastras performed in the yaga.

The rituals comprises of Diksha, Upasadand Sutya (morning, mid
day and third pressings of soma). The rituals involve 17 horse carts, 17
drums to mark the celebration of victory and 17 cups of Soma offered to
Yaga priests team (Ref: Rekha Rao on Vajapeya Yaga)

Somalata/Somavalli belonging to family Asclepiadaceae -

Sarcostemmaacidum Wight. &amp; Arn is termed as Plant of Traditional
Medicine/complementary medicine used for health care and
maintenance since ages in different parts of India at various levels. This
herb is highly used by the rural and tribal people in curing various
disorders. Soma is considered to be an energizing, invigorating and anti-
sleep drink. Soma as a drink is associated with stimulatory and
psychoactive properties. The different parts of Somalata as S. acidum
plant including its stem, root, seeds, latex, and fruits has exhibited
various medicinal uses. This plant tasting unpleasantly bitter or pungent
has narcotic, emetic, antiviral and rejuvenating properties The drink
"Somaras" consumed by Aryans is believed to be a "Divine and a
Rejuvenating drink" offered to Gods. The Ayurvedic texts also have
mentioned about the consumption of Soma bestowing benefits like
improved mental faculties (memory and recollection),ability to think
creatively and physical endurance, sexual attractiveness and better
conjugal life blessed with abundant offspring. In effect, (Shailesh and
Kohli2010).
Data collection and Assessment : All environment samples were
collected and tested by Care Labs, An NABL Accredited Laboratory
chemical and Biological scope. An ISO 45001: 2018 Certified
Laboratory.
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Results

Table: 1 : Test results of the Ambient Air quality in 2 different

locations of the Pragathi Sudhama Resort.

. . . Near Admin
Ambient Air Quality Buiding Near Yagashala
Test NAAQS | Pre Post Pre Post
Paramet | Units | Test Method Standar | (13/12/20 | (19/12/2 | (19/12/2 | (25/12/20
ers ds 20) 020 020) 20)
Particul
ate IS:5182(Part-
matter 23)2006 <60 7 6.4 5.9 9.1
(Pm 2.5)
Particul
ate pg/m | IS:5182(Part-
matter | 3 23)2006 <100 8.4 7.9 6.8 11.2
(Pm10)
Sulphur | pg/m | IS:5182(Part-
dioxide |° 2)2001 <80 ND ND ND ND
Oxides
of pg/m | IS:5182(Part-
Nitrogen |* | 6)2006 <80 ND ND 3 2
(NO2)
Carbon
Monoxi $;g/ {%)i;gg(Part- <2.0 ND ND 1 1
de (CO)
Total 1 oy | cLmYDMIC/
Plate _ 230 208 190 218
m? SOP/45
Count
. Per/ | CL/HYD/MIC/
Ecoli o SOP/46 _ Absent Absent | Absent | Absent

The samples near the Admin Building area indicate a decrease of
PM (2.5 & 10), total plate counts, no detection of CO , NO2, SO2 and
absence of Ecoli in all the samples.The samples near the Yagasthal area
indicates an increase of (2.5 & 10), total plate counts, Presence of CO ,

NO2.
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Table 2 :Soil Analysis Results in the Yagasthal of Pragathi Sudhama
Resort

Yaga shala Soill Analysis -

Pre (18/12/20 -parijatha | Post
Test Parameters Units lawn (25/12/20)
Texture Sandy Clay Sandy Clay
Electrical conductivity ps/cm 305 43
pH 8.8 5.8
Sulphur mg/kg 8.6 2.6
Potassium (K) mg/kg 150 44
Organic Carbon % 0.6 0.1
Magnesium (mg) mg/kg 240 40
Nitrogen as N mg/kg 116 36
Calcium (Ca) mg/kg 970 220
Phosphorous (P) mg/kg 26 10
Colour Brown Brown
Chlorides mg/kg 76 52
Copper mg/kg 18.2 10
Moisture % 74.6 25.4
Total Klehidhal Nitrogen | mg/kg 15.2 9
Calcium carbonate mg/kg 196 70
Iron mg/kg 1.6 0.6
Manganese mg/kg 21.5 4.2
Molybdenum mg/kg 1.8 1.3
Zinc mg/kg 96.2 74.5
Water Holding capacity % 26.9 229
Cation Exchange Meq/100g | 10.7 5.4
Capacity m
Escherichia Coli MPN/100g | <2 <2
Faecal Coliforms MPN/100g | <2 <2

Table 2 gives information on 24 parameters assessed pre and post of the
soil samples near the yagasthal area. As the results indicate excluding the
texture and color along with E coli and faecal Coliforms, all the samples
have undergone a significant decrease due to the effect of the yaga

Table 3 : The analysis of the purnahuti of the Vajapeya Somayaga

Ash
SOMAYAGA - ASH analysis (25/12/2020
SI.No | Parameters Units | Results
1 Calcium (Ca) mg/Kg | <2.0
2 Phosphorous (P) | mg/Kg | <0.5
3 Potassium (K) mg/Kg | <2.0
4 Magnesium (Mg) | mg/Kg | <2.0
5 Iron(Fe) mg/Kg | <0.1
6 Manganese (Mn) | mg/Kg [ <1.0
7 Zinc (Zn) mg/Kg | <1.0
8 Nickel (Ni) mg/Kg | <1.0
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Table 3 gives an information of the presence of the trace metals that are
present in the purnahuti ash of Vajapeya Somayaga.

Discussions
1. Air Analysis

Airborne transmission is known to be a route of infection for
diseases. About 15 million (>25%) of 57 million annual deaths
worldwide are estimated to be related directly to infectious diseases
(WHO, 2004). The medicinal smoke have the ability to eliminate the
aerial bacterial population, human pathogeneic bacteria and life
threatening infections. It is proved through several studies that the
combination of havan samagri and medicinal woods and its sublimation
process in the agnikund releases volatile oils that influences our central
nervous system through nasal routes. The Yaga smoke is considered as
administering a drug that has rapid pharmacological activity and when
inhaled has a direct healing effects of brain borne diseases and
complexities.The yaga sacred fires combustion takes place in an open
atmosphere and the effects arise out of volatiles and particulate matter
present in the smoke resulting in an efficient nucleating cloud
condensation.

Wood and a mixture of odoriferous and medicinal herbs (havan
samagri = material used in oblation to fire) burning in the ritualistic fire is
considered to be medicinal and bactericidal. Preliminary evidences has
suggested that Yaga reduces air pollution (Sharma et al. 2014)generated
by different sources of emissions of NOX, SO2, PM2.5, and PM10 has
along with its biological air pollutants such as microorganisms
contributing to global air pollutions, and non-communicable diseases
(Moelling and Broecker 2020).

This study examined the effect of Vajapeya Somayaga on air.
Similar to the earlier studies this study also shows a trend of decreased
PM 2.5, PM 10, and NO2 after performing Yaga, but in the yagashala
premises there is a slight increase but within the permissible
limits(Mamta, Kumar, and Matharu 2018) which could be due to the
intense burning of the havansamagri with tons of wood and ghee
releasing more fine particles. Thus the combustion effects of the Yaga
play amajorrole in curbing the increased levels of the particulate matters.

Yagas are Plant derived (medicinal-woods and herbs) smokes used in
medicinal as well as ritual contexts. Such smoke exhibits rapid
pharmacological when inhaled actively or passively as ambient smoke.
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The volatile combustion products present in this smoke are formed
processes like hydrolysis, oxidation, dehydration and pyrolysis
(Simoneit 2002).Yaga in combination with chanting of mantras
generates an electrical charge that influences the phyto medicines in the
yaga smoke contributing for an antimicrobial property(Ruchi and Kumar
2018). Microbial analysis made before during and yaga revealed that the
air in the vicinity of yagashala was pure and had very low count of
microbecolonies.

Soil Analysis

Soil is affected by the high intense fire which affects its chemical,
physical, and microbiological properties. As observed in the Table:2the
results of pre and post of the yaga, almost all the soil parameters have
decreased. This is due to the high intense yaga fires burning away the
organic matter of the soil which makes some nutrients more readily
available to the soil while turning others into gases that are lost (chiefly
nitrogen).

The yaga fires are an essential process as it first produces a
medicinal fire and also acts upon as mineralizing agent(St. John and
Rundel 1976)that releases nutrients instantaneously as contrasted to
natural decomposition processes, which may require years or, in some
cases, decades. In addition, the heat of the fire. It also alters the soil biome
and can affect the physical properties of the soil.

Since the nutrient dynamics are more sensitive to fire, as
observed in the result table, the fires tend to decrease the total nutrient
pool on a site through the combination of oxidation, volatilization, ash
transport, leaching, and erosion(Raison, Khanna, and Woods 1985). It is
also observed in many studies though fire reduces nutrient pool size but
results in increased mineralization rates, nutrient availability and soil
fertility by chemically converting the nutrients into the most available
forms. It also increases it by impacting on the soil
microorganisms(Schoch and Binkley 1986).

The fire-soil nutrient relationship is complicated as it typically
result in the reduction of fuel and organic soil nutrient pool sizes,
increases the soil nutrient turnover rates, and redistributes the nutrients
through the soil profile(Fisher and Binkley 2000). The threshold
temperatures of N, P, K, and S are lower than the flaming temperatures of
woody fuels (1,100°C and, except for P, lower than glowing combustion
temperatures (650°C), these nutrients are readily volatilized from OM
during combustion. But mineral N concentrations tend to increase and
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become more available in the soil surface after burning(Wan, Hui, and
Luo 2001).Pools of P, K, Mn, Mg, and Ca are generally not as likely to be
impacted by low intensity fires, but can be lost after high intensity.

Soil chemical properties are affected at temperatures as low as 50
?C, where soil moisture characteristics start undergoing changes up to
temperatures above 700 ?C, where oxyhydroxides and carbonates are
converted to oxides and the pH of the soil increases as a result of the
accumulation of ash(Santin and Doerr 2016). The microbial activities in
the soil and water around the yaga shala are remarkably less.

Soil pH is one of the major properties influencing the soil sorption
complex. Since fires reduce soil organic matter content changes in pH
may have no effect on the fraction of soil. Changes in soil pH caused by
fire events could therefore either reduce or increase soil sorption
capacity, depending on the content of organic matter in the soil, the
presence of minerals with pH-dependent charges, and soil
temperature(Ngole-Jeme 2017).

The smoke of the yaga also affects the germination stimulation
and seedling vigour (Sparg et al., 2005)and also protects it against any
microbial attack (Roche et al., 1997) ensuring higher seedling
survivability that has a wide range of applicability in ecological
management and habitat restoration (Verschaeve et al., 2006).

Yaga Ash is also known as Bhasma/ Vibhuti/ Dhuni. Different elements
(like Zn, Fe, Ca, Mg, Na, k, Mn) are present in yaga ash that exhibits anti-
inflammatory properties. Hawan ash has been used for various dermal
disorder like, wound healing, eczema, scabies, as moisturising agent and
skin protective antiacne, anti-wrinkle, sun protective agent. Sacred Yaga
Ash have medicinal properties like antibacterial, antiviral, antifungal,
antimicrobial, anti-itching etc. It's antibacterial ingredient is used for the
treatment of Acne Vulgaris(Syal etal. 2020).

Conclusions:

Yaga symbolizes noble deeds and altruistic mode oflife that
generates and expands benevolence in all form of nature.The
performance of yagas are promising as a healing prayer with the use ofall
medicinal and ecofriendly substances. The combustion, fumigation
effect of such a process is conducive to the nature for its sustainability and
survivability.
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Abstract : From time immemorial Zoology has been systemized in
various lore like Gajasastram, Aswasastram and Mrigapakshisastram and
in many such other treatises which have not been brought out in printing.
Our ancient seers recorded their observations of animals and birds in
various treatises in order to prevent extinction of birds and animals .
These scientific texts in Sanskrit literature on zoology discuss the
external anatomy of animals and birds.

Introduction : Mammata, the expounder of Kavyaprakasha, while
explaining the kavyahetus stressed upon the study of kavyas and sastras.
In this context he mentioned in the commentary, that the knowledge of
various treatises which describe the characteristics of elephants, horses
etc., must be possessed by the poets.” This is a great evidence to show that
scientific treatises were systemized during the ancient period and studied
extensively by our ancestors.

An attempt is made in this research article to showcase our
scientific heritage and invaluable researches made by our ancestors based
on three treatises namely Mrigapakshisastram, Aswasastram and
Gajasastram on Zoology which possess rich knowledge of animals and
birds and especially elephants and horses.

1. Mrigapakshisastram :

This treatise is a great source to proclaim that our ancestors had

* Deputy Director, Sanskrit Academy, Osmania University, Hyderabad, Telangana

(129)
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environmental awareness since it is mentioned that this text is authored
by Hamsadeva of 13th Century AD, following the orders of the king Raja
Shaudadeva. The king Raja Shaudadeva worried that animals and birds
would become extinct if killed mercilessly during the hunting
expeditions. Shaudadeva, being a Jain king, believed that the welfare and
prosperity of the nation is depended upon the flora and fauna.’ He
assigned the responsibility of authoring a scientific treatise to describe
the animals and birds in due order,to avoid extinction of the species of
animals and birds."

1.1 classifications of animals and birds : Methodology of ancient
classifications of animals and birds is displayed in the text. Each species
of animals and birds are described based on mating season, conception,
period of full growth prior to birth of younglings, growth after birth,
distinction by color, behavior, species, nature and characteristics,
longevity, period. Another important aspect found in this text is making
distinction of animals and birds based on the Triguna like Satva, Rajas
and Tamas.’

1.2 Modern classification : The modern classification, invented by

Swedish botanist Carolus Linnaeus, includes the following aspects:

kingdom, phylum, class, order, family genus and species.

° Animals, plants, fungi, bacteria and protists are five kingdoms in
modern Zoology.

° Animal kingdom has five phylums namely cnidaria or
invertebrates, chordata or vertebrates, arthropods, Molluscs and
Echinoderm. Each phylum is divided into classes.

®  Mammalia, Actinopterygii, chondrichthyes, Aves, Amphibia and
Reptelia are six classes of the phylum Chordata or Vertebrates.
Each class is divided into orders.

° There are 19 orders of Mammalia

®  And23orders of Aves according to the modern science.

1.3 Ancient classification : Whereas ancient classification differs from

modern classification. Only vertebrates or chordata phylum of animal
kingdom found place in MPS.

®  Among the six classes of Chordata phylum two classes namely
mammalia and Aves or birds are described in the text.

° Mammalia is mentioned as first part Mrigas. Twenty one types of
animals are listed out.
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®  and Aves is termed as second part Pakshis. Thirty six categories of
birds are mentioned under the group of Aves. In each category
variants of every bird are mentioned.

®  Ancient classification, followed by Hamsadeva, includes the
following aspects: Animal kingdom, Mammals (Terrestrials
excluding man) and Aves,Order or Sreni, Species, Sub species and
animal of Satvik or Rajasik or Tamasik quality.

2. Mrigas - Mammalia class

Lion, tiger,hyena, rhinoceros, elephant, horse, camel, ass, hog,

buffalo, bullock, cow, sheep, goat, deer, yak, monkey, jackal, leopard,
cat, rat, hare, wolf and dog are the animals described in MPS. Hamsadeva
covered animals of seven orders among 19 orders of mammals class
according to modern classification of Zoology. All these animals belong
to Mammalia class which fall under Chordata Phylum of Animal
kingdom.
2.1 Carnivora Order : Meat eaters toe-footed creatures with retractable
claws belong to this order.Lion,Tiger, Cheetah, Panther, Leopard, Bear,
Hyena, jackal, wolf, fox, cat and dog are the carnivores animals found in
MPS. Simha, mrigendra, panchasya, haryaksha, kesarin, hari are six
variants of lion. Sardula, Dweepin, Vyaghra are three variants of tiger.
Tarakshu and mrigaadana are two variants of Tarakshu animal. Riksha,
Accabhalla and Bhallukaare are three variants of bear. Srigala,
Mrigadhurtaka, Vanchaka, Kroshta, Jambuka, Pheru are six variants of
six variants of jackal and fox. Bidala, Marjara, Out, Akhubhuk and
Medaka are five variants of cat. Vrika, Koka and lhamriga are three
variants of wolf.  Shvana, Kukkura, Shunaka, Mrigadamshaka,
Sarameya and Gramyamriga are six variants of dog.

2.2 Artiodactyla Order : Even toed hoofed animals which ruminate and
do not ruminate, which have four chamber stomachs and chew cuds
belong to this order. bullock,cows, buffalo, deer, antelope, goats, sheep
and yak are the animals that ruminate andCamels and pigs, non-
ruminators, are mentioned in MPS. Ushtra, kramelaka, daseraka and
mahanga are four variants of camels. Varaha, sukara, kola, potrin, kiti,
danshtrin, bhudhara, shvavid, ghrishti and shalya (Himalayan porcupine)
are mentioned as variants of pig. Mahisha, lulaya, vahadwisha, kasara
and sairabha are five variants of buffalo. Ukshan, balivarda, rishabha,
vrisha, anaduh, mahoksha and saurabheya are seven variants of bullock.
Gau and dhenu are two variants of cow. Aja, chhaga, mesha, and vrishni
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are four variants of goat. Edaka is the variant of sheep. Mriga, kuranga,
vatayu, harina, vatamriga, krishnasara, nyanku, shambara, Ranku,
Rohitaksha, Gokarna, Ena, Kasturimriga, Gandharva, Sharabha, Rama,
Srimara and Gavaya are eighteen variants of deer. Chamuru, Kandali,
China, Priyaka are four variants of yak.

2.3 Perissodactyla order : Odd toed hoofed animals belong to this order.
Horses donkeys and Rhinoceroses mentioned in MPS can be placed in
this order. Turanga, ashva, ghotaka, vaha, gandharva, and haya are six
variants of horses. Gardabha, khara, rasabha are three variants of
donkeys. Gandaka and khadga are two variants of thinoceros.

2.4 Primates order : Monkeys and lemurs are placed in this order. Kapi,
Plavanga, Shakhamriga, Valimukha, Markata, Vanara, Kisha, Vanaukasa
are eight variants of monkey.

2.5  Proboscidea order : The family Elephantidae belongs to this
order. Elephants of MPS come under this order. Dantin, dantavala, hastin,
dwirada, gaja, bhadragaja, manda, mriga, sankirna, matangaja, padmin,
ibha and stamberama are thirteen variants of elephants mentioned MPS.
2.6  Rodentia order : gnawing animals like mice and rats belong to
this order. Unduru, Akhu, Mushaka and Chuchundara are four variants of
rats.

2.7  Lagomorpha order : Hares and rabbits make up this order.
Shashais variant of hare.

3 Pakshis or Aves :

Aves or birds belonging to Chordata phylum under Animalia
kingdom mentioned in the MPS areswan, goose, shelduck, crane, heron,
partridge, teal, cuckoo, eagle, hawk, vulture, white stork, crow, owl,
parakeet, koel, peacock, pigeon, roller, blue, jay, fowl, sparrow, robin,
stork, wood pecker, wagtail, coucal and lark. So many variants of each
bird are also displayed in the text.

3.1 Anseriformes order : Swan, goose, shelduck, teal bird, fowl. Hansa,
Manasavasin, Mallikaksha, and Kadambaare four variants of swan.
Chakranga, Rajahansa and Kalahansa are three variants of goose. Koka,
Chakra and Rathanga are three variants of shelduck. Sharari and Ati are
two variants of teal. Kukkuta, Krikavaku, Tamrachuda and
Charanayudha are four variants of fowl.

3.2 Gruiformes order : Crane. Pushkara and Sarasa are two variants of
crane.
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3.3 Pelecaniformes order : Heron . Balaka and Saranga are two variants
ofheron.

3.4 Galliformes order : Partridge, peacock. Chakora and Brihatchakora
are two variants of partridge. Peacock has seven variants called Mayura,
Barhin, Nilakantha, Bhujangabhuk, Shikhavala and Kekin.

3.5 Cuculiformes order : Cuckoo, coucal. Kokila, Vanapriya, Parabhrit,
Kokila and Pika are four variants of cuckoo. Chataka and Stokaka are
also two variants of cuckoo. Vyaghrata and Bharadvaja are two variants
of coucal.

3.6 Accepitriformes order : Eagle, hawk, vulture. Garuda, Vainateya
and Pannagari are three variants of eagle. Shyena and Shashadana are
two variants of falcon. Gridhra, Dakshayya, Atayin and Chilla are three
variants of Vulture.

3.7 Ciconiiformes order : White stork. Krauncha, Baka, Kahva and
Kuncha are four variants of white stork. Lohaprishtha and Kurantaka are
two variants of stork.

3.8 Passeriformes order : Crow, sparrow, robin, wagtail, woodpecker,
lark, bluejay. Kaka, Karata, Balipushta, Sakritpraja, Dhvanksha,
Atmaghosha, Parabhrit, Vayasa, Chiranjivin, Maukuli, Dronakaka and
Kakola are twelve variants of crow. Chataka, Kalavinka and Karkaretu
are three variants of sparrow. Karetu is robin's variant. Darvaghata and
Shatapatraka are two variants of woodpecker. Kalinga, Bhringa and
Dhumyata are three variants of lark. Khanjarita are Khanjana two
variants of wagtail.

3.9 Psittaciformes order : parakeet. Shuka and Kira are two variants of
parakeet. Sharikaisalso a variant of Parakeet.

3.10Columbiformes Order : Pigeon. Paravata, Kalarava and Kapota are
three variants of pigeon.

3.11Coraciiformes Order : Roller. Chasha and kikidivi are two variants
ofroller.

3.12Strigiformes order : Owl . Uluka, Vayasarati, Pechaka, Kaushika,
Ghuka, Divabhita and Nishatana are seven variants of owl.

4. Special features of MPS :

Hamsadeva, the author of MPS gave a very valuable information
of animals and birds. Mating season, conception, period of full growth
prior to birth of the animals, description of the young ones and their
growth after the birth, distinction by color, behavior, species, qualities
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like satva, rajas and tamas, longevity, period. (MPS.30-32)

4.1 Variants of animals and birds : Variants of animals and birds
mentioned in MPS is a unique document which requires deep study. This
will helps us to study the extinction of species of fauna in India.As per
the common Sanskrit learner various names given to a particular animal
or bird in lexicon are synonymic names. But MPS throws light on this
aspect and makes it clear that different terms are used to distinguish
distinct variants of fauna.

4.2 Innate character of the fauna: With a patient and perseverant study
the innate character of the animals and birds is described in the MPS.
Modern scientific literature lacks this information. While describing the
variants of bullocks the author mentions the innate character of each type
and shows the difference among the variants. Innate character of seven
variants of bull i.e., Ukshan, Balivarda, Rishabha, Vrisha, Anaduh,
Mahoksha and Saurabheya can be taken as an example.

5. Gajasastram:

Scholars of these sastras systemized texts and framed practical
rules to harness the animals for the use of man. Elephants belongs to
Elephantidae family of Proboscidea order. Due to the distinctive feature
of proboscis or trunk, elephants are placed in the Proboscidea order.

5.1 Habitats of elephants : Prachyavana, a forest near Mount Kailasa,
Chedikarupakavana, may be a forest near Chedi country, which was
ruled by Shishupala, , Dasarna, Aangareyaka, Kaalinga, Aparanta,
Sourastra, and Paanchanada, the eight forests are mentioned in the
Gajasastram of sage Palakapya, as natural habitats of elephants.
Kiratavishaya, Paschima, Vayavya, Uttara, Isanya are mentioned to be
Animal sanctuaries maintained by the kings.

5.2 Comparative Morphology of elephants : Elephants vary
geographically in their color and size of the body, length of the tusk and
trunk etc. Comparative morphology of elephants is displayed in this
Elephant lore. The data presented in the text is like that of modern
naturalists and Zoologists.

5.3 Pure and mixed breed of elephants : Sage palakapya enumerates
three pure breeds Bhadra, Manda and Mriga and Sankirna or mixed
breeds of elephants in the text. Eighteen mixed breeds of elephants are
mentioned in the text.6 Intricacies of classification and characterization
of pure and mixed breed of elephant are very astonishing to the modern
people.
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5.4 War elephants and working elephants : Elephants are captivated in
three ways called Vari, Vasaa and Anugathabandhas. The captivated
elephants are categorized based on the principles of Elephant lore by the
experts. Elephants of good qualities are trained as war elephants and
remaining are used for working animals or load carriers. Large number of
veterinary doctors, scholars of Elephant lore, trainers for war fare and
care takers and shampooers were appointed for elephant care.

5.5 Diet : Elephants are herbivorous and grazers and forest dwelling
animals. They feed on Leaves, twigs, fruit, bark, grass and roots. War
elephants were trained to grasp the enemy soldier and pin him or toss him
to the ground. Hence these herbivores were turned into meat eaters to
involve in war fare. Diet for such war elephants is elaborately described
in the Elephant lore. Ghee, curds, meat, sugar cane, various fruits, juicy
rice corn, wheat corn, horse gram, Yavas, sufficient water’ and other
intoxicated drinks like grape wine formed the diet for war elephants.”

5.6 Medication : The present edition on Elephant lore elaborately
discusses about elephant care. The study and research of Elephant lore
reveal that Veterinarians prescribed Ayurvedic medicines for various
ailments of elephants. Thridoshas were treated by herbal medicines.
Fever of elephants is termed as paakala. Powder or paste of Hing
(Asafetida ), Shunti (dry ginger), Jaggery and Souvarchala reduce pain.’

6. Aswasastram

The text of Aswasastram, contains a valuable compendium on the
subject of horses. The observations of the sage Salihotra on horses were
recorded in this text which was compiled by Nakula the fourth son ofking
Pandu. Surya, Chandra, Sage Shalihotra, Susruta and Garga are
mentioned to be the exponents of this science of horses. It displays the
minute knowledge of anatomy of horses. Horse, which has significant
place in human life, lost its prominence in our machine age. Even then it
isused in warfare in a limited way . Hence the study of this ancient text on
Horse lore may throw some light on us. Characteristics, appearances and
aspects of horses are presented in the text.

External Anatomy, characteristics, age, regional division of
horse's body, avartas or circular hairy formations on the body of horses,
pundras, ways of neighing, smell, shade and trot, blood stock, color,
training, andriding of horses are mainly found in this text.

6.1 characteristics of horses: By the study of Horse lore and Elephant
lore, one can learn that the kings of ancient period used to appoint experts
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ofthese texts. Experts used to categorize horses based on body, character,
color, trot, voice, smell, shade and avartas and pundras. Sanskrit classical
literature is of great help to know that the four fold army of ancient kings
was maintained as per the prescriptions of Aswasastra and Gajasastra.
The great poet Magha described elephants, horses, oxen and camels in
magnum opus Shishupalavadham. He described Avarthas, Dhara or
various movements of horses, nine types of roads in which a horse is
trained to move swiftly, Kasa or whip, valga or bridle and various breeds
ofhorses.

6.2Avartas and pundras : Circular hairy formations on the body of
horses is termed as Avartas. These hairy formations are known as Sukti,
Samkha, mukula, tongue like avarta, satapadi, shoe, front half of the
shoe, moon, dots, triangles, fruits, arrow, wheel, bird, flag, palace, lotus,
wheel, arch, bow, sword, conch, swastika and fish. The white marks
above the upper lips straight on the nose bund of a horse is called pundra.
Pundras in the shape of lotus petal , pot, plough, flag, ankusa, bilvatree,
conch, umbrella, swastika were believed to be marks of victory. These
avartas and pundras found an important place in Horse lore to distinguish
auspicious ones from inauspicious horses.

6.4 Classification of horses' family: Horses are divided into fifty four
families based on their place of birth. Characteristics of twenty six
families are enumerated in the text.10 Kambhoja, Baahlika, Vanayuja,
Gaandhara, Aarattaja, Saindhava, Tittija, Kulaja, Upakulaja, Mechaka,
Upamechaka, Trigartha, Goudheya, Savitreya, Yavana, Tarjita,
Arjunasava, Hrasvayavana, Tushara, Kaadareya, Paarvateeya,
Aavantya, Kaashmira, Kaanana and Ushtra are the families of horses
stated in the text. Each family exhibits different characteristics.

Conclusion: This article is like a mirror to mention the significance and
relevance of the ancient scientific texts on Zoology in modern period.
Each sastra has to be studied in many dimensions of research. Indians
can take pride since the scientific data given in these texts are far superior
to that of modern scientific texts. Our Indian Sanskrit scholar scientists
did extensive research and preserved them in these texts. But
unfortunately the modern scientific literature givescredit to western
scientists and proclaim that for first time modern scientists have
recorded scientific data. Study and research of these ancient scientific
texts alone will be an eye opener for the modern generation regarding the
ancient wisdom.
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Reference:

1. ulikayatum Susultikayatum jahi §vayatumuta kokayatum.
suparpayatumuta grdhrayatum drsadeva pra mrna raksa indra..
(Atharvavedah,8/4/22)

2. saktirnipunata lokasastrakavyadyaveksanat.. $astranam chando

vyakaranabhidhanakos$akalacaturvarga
gajaturagakhadgadilaksanagranthanam. (Kavyaprakasah,3)

3. ksatradharmapreritopi rastraksemabhivrddhaye.
katham sattvaniman hantumudyukto nirghano yatha..
javanaso yadi bhavedetesam praninamiha..
tanmiilahanireva syat kva nu dr§yasca te punah..
ato hananametesamayuktamiti me matih..
ekaikaraksanam dharmyah $reyase catmatustaye.. (Mrgapaksisastram, 13-26)

4, atoham sarvasattvanam girikananavasinam.
caritam jiatumicchami vibudhottamah..(Mrgapaksisastram, 26)

5. nibaddha maya $rent sattvanam tu prthak prthak.
prathamam ratikalasca tato garbhavini$cayah.
tatah prastitisamayo balakridadikam tatah.
varnabhedah kriyabhedo jatibhedastatah param..
yositsvarfipasaili ca vayah kalasca niscitah.
tatah satvadibheda$ca $astresmin racitakramah..
$ailtyameva sarvatra nibaddha kramapanktika. (Mrgapaksisastram,30-33)

6. bhadramando bhadramrgo mandabhadrastathaparah.
mando mrgo mrgo mando mrgabhadrasca misrakah..
bhandramandamrgascaiko mando va mrgabhadrayoh.
mrgo bhadrasca mandas$ca sankirnah kirtitah gajah..
(Gajasastram mandadilaksanam,44,45)

7. rajatanghrtasammisrairdadhna va pariloditaih..
pistairmamsarasopetairiksukandairasudhasamaih.
suklapiirnendusankasaissaliylisairmanoharaih..
navagodhiimakulmasairyavanalaih phalanvitaih.
dvikalam jalapanai$ca tattatoyavagahanaih..
mrttikamrdusayyabhih pamsukridanakairapi.
prinayeddviradannitya yatha tusta bhavanti te..

(Gajasastram gajaposanavidhih, 2-5)

8. yada madyam pibennagah draksaya saha yojitam.

Tada draksa pradatavya bhaktasodasabhagiki..
(Gajasastram, 16) bhaksyapeyadipadarthagunadosavidhih

9. hingu sauvarcalam $untht gudam $tlaprasantaye..

(Gajasastram gajavyadhicikitsa, 15)
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10.  sadvims$atirasvanam ca visesam vaksyate tvadhuna.. (A$vasastram
kuladhyayah, 57)

Bibliography:

1. Atharvaveda samhita,2014, Ajmer, Vidic Pustakalay

2. Kavyaprakasha of Mammata, 2005. Translated by MM Dr. Ganganatha Jha,
Delhi, Bharatiya Vidya Prakashan Bharatiyavidyaprakasan, Delhi

3. Sadhle Nalini and Nene Y.L.,(Eds) 2008,Mriga pakshi Sastram of Hamsadeva,
Telangana, Asian Agri-History Foundation,

Gopalan, S., ed. 1952, Aswasastram by Nakula, Tanjore, T.M.S.S.Library,

5. Subrahmanyam Sastri, K.S., ed. 1958, Gajasastram of
palakapya,Tanjore, T.M.S.S. M.Library

6. Factmonster, accessed December 5, 201 5Swww.factmonster.com

7. Kidport Reference Library, accessed December 2, 2015
http://www.kidport.com/RefLIB/Science/Animals/Animals.html

8. Wikipedia, Accessed November 28, 2015 https://en.wikipedia.org
/wiki/Maximum_life span#In other animals

9. Wikipedia, accessed November 20, 2015, https://en.wikipedia.org/wiki/birds

10.  The birds channel, accessed November 15, 2015, www.birds.com/ species /
classifications






CICEXRIRECETD

ORI EERET: TR Jfday TS - Hae e - SHad - ST - Ay
TS foqdy | TEehT: STTEEI=T HUAT WU mpsvv.paniniya@gmail.com
SO THA TSI | STTETTSET STHT Skt fewat TSt ar saferg sreifer |

T (T 4 IS gBY) STHTAAET GIYSTcHsRY, 3TUId | d= ST 2fEd

QI AT AR | oTd: iEehT:, SMeiA:, uTash:,
ITEATIRITATIEEAd  HIAT CHET: AT aiNwaeear wigd-q |
FITHRTTEIATT 2500/ - FTRTIT =Tt T | Yook STER T aTg ITeRTd —
NEFT are=a
IFSC Code - BKID 0009103
Bank Name - Bank of India
Branch Name - Dashara Maidan, Ujjain
A/c.No.-910310210000161
Al/c. Name - Registrar Maharshi Panini Sanskrit evam Vedic
Vishavidyalaya, Ujjain
QR FHEATEART

EueE WWW.MPSVV.ac.in 37 el T SR Jang STHiHGRHT
L W%WW‘H&UTEW\IW | 3T https://qrgo.page.link/Lrgnv
B OIS T STEHYT Shej ST |

EET JHREHTY T~ STealeptdiasaeh: f-an: ol gaieomEf:
fereafer | &fieha: oier: e aitsha: wiogHerd |
REAINGNIBIEER3 ) T J@H: UF WY

forefer 7 g ErTaeh: JehTeTehl a |

o

qiehTere ST Fea ey foraremr =g Ssoiq wfasafd |

qaq |

aRkowp=

Maharshi Panini Sanskrit Evam Vedic Vishwavidyalaya

(Established by Government of Madhya Pradesh)
Dewas Road, Ujjain (M.P.) INDIA

E-mail-regpsvvmp@rediffmail.com Website-www.mpsvv.ac.in

TR IS GEUTEd, 39



