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ABSTRACT

This research is a mixed method between qualitative and survey. To
conduct the research, In-depth interview, Focus Group Discussion (FGD), and public
hearing seminar were applied. The 100 questionnaires were also employed in the field
study to analyze the knowledge and application on the seven suitable. The objectives
of the study are to study the systemic relationship of life and environment appeared in
the Buddhist scriptures and Biology texts, and to create the supportive factors for
development of life based on the seven suitable (Sappaya) in accordance with the
Homeostasis Theory, as well as to survey the level of knowledge and the application
of the seven suitable in managing the systemic relationship of life and environment in
the light of Buddhist Biology.

The research findings show that the Bio-Buddhist notion towards
relational system of life and environment involved with two main concepts, cell and
heredity, with limited extent in organisms such as human beings, animals, plants,
crops, etc. These living organisms systemically react to surrounding environment in
ecosystems in two dimensions; relational dimension among organisms, relational
dimension between organisms and their physical environment. A biological principle
of “homeostasis” therefore plays a significant role in comprehending the adaptation of
human’s body to be able to survive in the natural environment harmoniously. It is in
line with the concept of supportive factors for development of life according to the
seven suitable (Sappaya) which means “suitable conditions” consisting of seven key
factors such as suitable abode (avasa-sappaya), suitable resort (gocara-sappaya),
suitable speech (bhassa-sappaya), etc. The factors contribute greatly in support the
living of human beings and also encourage the development of body, mind and
wisdom. Based on this vital principle of Buddhist Biology, the creation of the seven
suitable with fourteen constituents was established to serve as a reliable criterion in
measure the application of the seven suitable concept on the daily basis, as the field
findings thus showed the respondents have cognizance and ability in applying the
seven suitable concept into daily life in regularly-level, SD at the 0.257 level. Such
cognizance related with the application statistically significant at the 0.497 level.

Key Words: Buddhist Biology, Development of Life, Life and Environment,
Sappaya, Supportive Factors.
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er%203/membranous.html [8 December 2015].
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fan: Encyclopedia Britannica. “Golgi apparatus

Physiology”. [On line]. Source:

http://global.britannica.com/EBchecked/topic/2380

44/Golgi-apparatus [8 December 2015].
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er%203/membranous.html [8 December 2015].
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Source:
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er%203/membranous.html [8 December 2015].
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°° “The average number of neurons in the brain is 100 billion.” - Julie Mcdowell
(ed.), Encyclopedia of Human Body Systems, Volume 1, (Santa Barbara: Greenwood, 2010),
p. 379.

" Judith Goodenough, Betty McGuire, Biology of Humans Concepts

Applications and Issues, p. 116.
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“* John Daintith, Elizabeth Martin (eds.), A Dictionary of Science, 6" edition,
(New York: Oxford University Press, 2010), pp. 390, 515.

““ M. Abercrombie et.al., The New Penguin Dictionary of Biology, 8" edition,
(London : Penguin Books Ltd., 1990), p 224.

“¢ Bernard Wood (ed.), Wiley-Blackwell Encyclopedia of Human Evolution, Vol.
, set of 2, (Pondicherry: Blackwell Publishing Ltd., 201 1), p. Xiv.
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The study of the relationships among organisms as well as the relationships
between them and their physical environment”- P.H. Collin, Dictionary of Environment &
Ecology, 5" ed., (London: Bloomsbury, 2004), p. 69; Jill Bailey (ed), The Facts on File
Dictionary of Ecology and the Environment, (New York: Facts On File, Inc., 2004), p. 78.
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°¢ “Taxonomy: the study of the theory, practice, and rules of classification of

living and extinct organisms. The naming, description, and classification of a given organism
draws on evidence from a number of fields”- John Daintith, Elizabeth Martin, A Dictionary of
Science, 6™ ed., (Oxford University Press, 2010), p. 807.

°¢ Theodor C.H. Cole, Wérterbuch der Biologie Dictionary of Biology, (English-
German), (Heidelberg: Springer Spektrum, 2015), p. 623.

°® “Taxonomy is the science of group connection; however, groups are not only
defined by connection of the conspecific individuals but also by delimitation against
unrelated individuals. Those characteristics that connect organisms as groups and separate
them from other organisms, define a natural taxon” - M. Ereshefsky, Species and the
Linnaean hierarchy, in Species: New Interdisciplinary Essays, R.A. Wilson (ed.), (Cambridge:
MIT Press, 1999), pp. 285-305.

* “The Linnaean hierarchy is the organization of life into the successively
subordinated eight taxonomic ranks — Domain; Kingdom; Phylum; Class; Order; Family; Genus;
Species.” — Claire Waterton, Rebecca Ellis, Brian Wynne, Barcoding Nature: Shifting Cultures

of Taxonomy in an Age of Biodiversity Loss, (Abingdon: Routledge, 2013), p. 179.
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> “Domain, phylum, class, order, family and genus” - Adriana Giongo et al.

“TaxCollector: Modifying Current 16S rRNA Databases for the Rapid Classification at Six
Taxonomic Levels”, Diversity. Vol. 2 (2010): 1015-1025.
°% American system has six: Animalia, Plantae, Fungi, Protista, Archaea, Bacteria.
?° “The objects of taxonomy, individual animals and plants, are subject to
constant evolutionary change; that is, they are vague and variable” - Werner Kunz, Do
Species Exist? Principles of Taxonomic Classification, (Weinheim: Wiley-VCH Verlag & Co.
KGaA, 2012), p. 21.
vo« classifications have often been labeled either phylogenetic or

evolutionary” - AN. Schmidt-Lebuhn. “Evolutionary: classifications do not have any

information content - a reply to Stuessy and Hoerandl”, Cladistics. No. 30 (2014): 229-231.
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@e « . a future for taxonomy that would be built not only on an increased

technologization of the field, but on a very particular ‘microgenomic’ or ‘DNA-based’
identification system” - P.D.N. Hebert, A. Cywinska, S.L. Ball, J.R. DeWaard, “Biological
identifications through DNA barcodes”, Proceedings of the Royal Society of London
Biological Sciences, 270 (2003): 313.

“" “Descriptive taxonomy - the collection, characterisation, description and
naming of biological organisms. . . its general primary purpose of developing a
taxonomicunderstandingofthebiota” - Mark F. Watson, Chris H.C. lyal, Colin A. Pendry (eds.),
Descriptive Taxonomy the Foundation of Biodiversity Research, (Cambridge: Cambridge
University Press, 2015), p. 1.

“¢ M.A. Ruggiero, D.P. Gordon, T.M. Orrell, et al. “A Higher Level Classification of
All Living Organisms”, PLoS ONE. Vol. 10 No. 4 (2015): 1-60.
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“¢ Claire Waterton, Rebecca Ellis, Brian Wynne, Barcoding Nature: Shifting

Cultures of Taxonomy in an Age of Biodiversity Loss, (Abingdon: Routledge, 2013), p. 4.
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““ R. D. Davic, “Linking keystone species and functional groups: a new operational
definition of the keystone species concept”, Conservation Ecology, Vol. 7 No. 1 (2003): R.11.

“¢ H. Haenel, “Phylogenesis and nutrition”, Nahrung, Vol. 33 No. 9 (1989): 867-887.

% “Vegetarian Diets”, Journal of the American Dietetic Association. Vol. 103 No. 6
(June 2003): 748-765.

“ Stuart L. Pimm, Food Webs: With a new Foreword, (Chicago: University of

Chicago Press, 2002), p. 258.
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U.S. Geological Survey

fiua :John M. Evans, Howard Perlman. “The water cycle”. Thai tr. by Yingplew
Supakittiwong and Vachi Ramnarong. [On line]. Source:

http://water.usgs.gov/edu/watercyclethaihi.html [9 December 2015].
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fi'un : “The carbon pilerim-Exploring the Age of Consequences”. [On linel.
Source: http://carbonpilerim.wordpress.com/2012/02/17/39/[9 December 2015].
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Nitrogen-fixing
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Nitrifying bacteria
#u1 : “Nitrogen cyclev”. [On line]. Source:

http://en.wikipedia.org/wiki/Nitrogen cyclev [9 December 2015].
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fiu : meritnation. [On linel. Source: http://www.meritnation.com [9 December 2015].
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Medicine: Journal of the Undersea and Hyperbaric Medical Society Inc. Vol. 31 No. 1 (2004):
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°°< S William A. Gunn, Dictionary of Disaster Medicine and Humanitarian Relief,
2" ed., (New York: Springer, 2013), p. 19., T.S. Richmond, “Cerebral Resuscitation after Global
Brain Ischemia”, AACN Clinical Issues, Vol. 8 No. 2 (May 1997): 171-181.
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°¢ William J. Kraemer, Steven J. Fleck, Michael R. Deschenes, Exercise Physiology
Integrating Theory and Application, (Baltimore: Lippincott Williams & Wilkin, 2012), .p. 104.

°= Robert M. Anderson, M.D., The Gross Physiology of the Cardiovascular System, 2™
ed., (Tucson: Racquet Press, 2012), p. 3.

®° |, Edward Alcamo, Barbara Krumhardt, Barron’s Anatomy and Physiology The Easy
Way, 2" ed., (NewYork: Barron's Educational Series, 2004), p. 432., Katherine M. A. Rogers, William N.
Scott, Nurses ! Test Yourself in Anatomy & Physiology, (Glasgow: Bell & Bain Ltd., 2011), p. 150.

°® |, Edward Alcamo, Barbara Krumhardt, Barron’s Anatomy and Physiology The Easy
Way, p. 432.
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° Lorrie Klosterman, The Amazing Human Body Excretory System, ed. by Karen Ang,
(New York: Marshall Cavendish Benchmark, 2010), p. 7.

®" Ervin Laszlo, The Systems View of the World, (New York: Braziller, 1972), p. 42.

< Lynn Margulis, Symbiotic Planet, (New York: Basic Books, 1998), p. 63.
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ARV INENGETUTENINT A.A. 0,0000-0 0D (WA, bmontomnne)” - Yyl uiuwl, Usygyaz
Tuan (asielvd), (namn = Te. Lea. WIURY 18, beed), W olb.

“® “We must think of each part as an organ, that produces the other parts (so that each
reciprocally produces the other). . . Because of this, [the organism] will be both an organized and
self-organizing being” - Immanuel Kant, Critique of Judgment, tr. Werer S. Pluhar, (Indianapolis:

Hackett, 1987), p. 253.
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PMnanzIndeuYessruulivaltiiuazlvasenls ” - Mehdi Khosrow-Pour, Dictionary of Information
Science and Technology, Vol. 2, 2 Vols., (Hershey: Idea Group Reference, 2007), p. 496.
2% | ewis Thomas, The Lives of a Cell, (New York: Bantam, 1975), p. 6.
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AU - A.A9. NG Lﬁmgimﬁiim, Nation’s Most Comprehensive Dictionaries: Medical Sciences

Dictionary (waumnsu%wsnmaﬂ%mmwwé), NUNAST o, (NFINW 1 ANAUATUFVYS, &), M
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eab&., Larry L. Mai, Marcus Young Owl, M. Patricia Kersting, The Cambridge Dictionary of Human
Biology and Evolution, (New York: Cambridge University Press, 2005), p. 514.

™° Fritjof Capra, The Turning Point: Science, society and the rising culture, p. 279.,
Wsndan AU, ﬁ;mﬂ’gﬁluuﬁﬁﬁm’aﬁw Y o WBIAUDIIAENAUL TN, NN o,

7 “He is not thrown out, not outgamed, not outgunned ; he simply chooses to bow
out.” - Lewis Thomas, The Lives of a Cell, p. 9.

" “The cell has an automatic relationship with somebody else. It leaks something, and
somebody else will eat it.” - UnauNUIAIUAITENIN WInTay AU (Fritjof Capra) kay dutl w13nda
(Lynn Margulis), 1998 - Fritjof Capra, The Hidden Connections: Integrating the biological, cognitive
and social dimensions of life into a science of sustainability, (New York: Doubleday, 2002), p. 13,
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™" Talcott Parsons, The Social System, ed. By Bryan S. Turner, (London: Routledge,

1991), p. 364.

" Op.cit.
" Fritjof Capra, The Turning Point: Science, society and the rising culture, p. 275,
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Buddhist Biology: Systematic Relationship of Life and Environment,
And the Creation of Supportive Factors for Development of Life
Based on the Seven Suitable (Sappaya)

Sanu Mahatthanadull, Ph.D.!

Abstract

This research is a mixed method research between qualitative and survey. To
conduct the research, In-depth interview, Focus Group Discussion (FGD), and public
hearing seminar were applied. Moreover, the 100 questionnaires were employed in the field
study to analyze the phenomenon of the seven suitable concept’s applications. The
objectives of the study are to study the systemic relationship of life and environment
appeared in the Buddhist scriptures and Biology texts, and to create the supportive factors
for development of life based on the seven suitable (Sappaya) in accordance with the
Homeostasis Theory, as well as to survey the level of knowledge and the application of the
seven suitable in managing the systemic relationship of life and environment in the light
of Buddhist Biology.

The research findings show that the Bio-Buddhist notion towards relational
system of life and environment involved with two main concepts, cell and heredity, with
limited extent in organisms, e.g., human beings, animals, plants, crops, etc. These living
organisms systemically react to surrounding environment in ecosystems in two
dimensions; relational dimension between organisms, relational dimension between
organisms and their physical environment. A biological principle of “homeostasis”
therefore plays a significant role in comprehending the adaptation of human’s body to be
able to survive in the natural environment harmoniously. It is in line with the concept of
supportive factors for development of life according to the seven suitable (Sappaya) which
means “suitable conditions” consisting of seven key factors, e.g. suitable abode (avasa-
sappaya), suitable resort (gocara-sappaya), suitable speech (bhassa-sappaya), etc. The
factors contribute greatly to support the living of human beings and also encourage the
development of body, mind and wisdom. Based on this vital principle of Buddhist Biology,
the creation of the seven suitable with fourteen constituents was established to serve as a
reliable criterion to measure the application of the seven suitable concept in the everyday
life, as the field findings thus showed the respondents have cognizance and ability in
applying the seven suitable concept into daily life in regularly-level, SD at the 0.257 level.
Such cognizance related with the application statistically significant at the 0.497 level.

Key Words: Buddhist Biology, Development of Life, Life and Environment, Sappaya,
Supportive Factors.
Introduction

! Regular Lecturer of the International Buddhist Studies College,
Mahachulalongkornrajavidyalaya University.
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Biological studies deal with three vital theories: Cell, Gene, and
Homeostasis Theory respectively. Firstly, the Cell Theory indicates that most
organisms minimally comprise of one cell, a fundamental unit of life which is biological
organized.> Moreover, the mechanical and chemical processes of life are constantly
driven by cells. Secondly, Gene Theory, the notion that all living beings can replicate
their physical entities from ancestor to their posterity. The genes that are stored in the
DNA code of an organism means “the heredity of self-reproduction”.® Lastly,
Homeostasis Theory pertaining with physiological processes that helps control and
maintain a constant internal environment of cells or organisms in a balanced condition.
Each process involves with sensory devices to monitor the variable rate when the
inconstant condition is occurred®to resume to the optimum rates.®

These theories explain the relationships within the body. The human body
has been evolving creatively to viable existence and protect itself. It associated with
mind, and contained the features as Systematic relationship between itself and the
external factors contributing to living and developing human life. For instance, when
humans live in an environment in ecosystem, they rely on temperature, sunlight,
humidity, water, minerals, nutrients and air. This Systematic dependency covered from
internal human body systems to external interdependence in the ecosystem, from
fundamental constituents of life form in microscopic level to the world and universe in
macroscopic level.

From the Buddhist perspectives, the five aggregates (pafica-khandha):
corporeality (Riipakhandha) and feeling (vedanakhandha), etc.® constituted a life in
psycho-organisms particularly human. Its evolution of corporeality is originated from
a micro elementary unit as stated in Samyuttanikaya:

First there is the kalala; from the kalala comes the abbuda;
From the abbuda the pesi is produced; from the pesi the ghana arises;
From the ghana emerge the limbs, the head-hair, body-hair, and nails.’

2 Greg Roza, Inside the human body: using scientific and exponential notation,
Illustrated ed., (New york: The Rosen Publishing Group, 2007), p. 21.

3 “heredity. . . the transmission of self-reproducing entities” — Theodosius
Dobzhansky, “Mankind Evolving”, in Richard Dawkins, The Oxford Book of Modern Science
Writing, (New York: Oxford University Press, 2008): 24.

4 M. Abercrombie, M. Hickman, M. L. Johnson et al., The New Penguin Dictionary
of Biology, 8" ed., (London: Penguin Books Ltd., 1990), p. 274., Look in Heather Bateman, Ruth
Hillmore, Daisy Jackson et al., Dictionary of Medical Terms, 4" ed., (London: A & C Black
Publishers Ltd, 2007), p. 179., and in Hershel Raff, Michael Levitzky, Medical Physiology A
Systems Approach, (New York: McGraw-Hill, 2011), p. 1.

5 John Daintith, Elizabeth Martin, Oxford Dictionary of Science, 6" ed., (New York:
Oxford university Press Inc., 2010), p. 397.

® Look in S.111.47., Bhikkhu Bodhi (tr.), The Connected Discourses of the Buddha A

New Translation of the Samyutta Nikaya. Vol.l., (Oxford: PTS, 2000), p. 886.
" Ibid., p. 305.
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Then developed as basic physical structure of humans called
“sasambharadhatu” is the element that is a part of organs® such as head hair, body hair,
nails, teeth, skin, etc. However, the system of relationships between humans and all
things in the cosmos is significant in the dimension of human beings and the supportive
factors in development of life. That is to say lives need a concordant relationship with
the external factors systematically. Without such balancing system, the state of
imbalance will occur which is reflected in the pattern of illness and diseases to human
beings both physically and mentally as well as deaths in the end. Amongst multitude
Buddhist doctrines, Suitable (sappaya) is an essential one that best describes how
human beings can interact effectively to the environment with the optimum relation.
Sappaya literally means beneficial,® producing the prosperity.X® This doctrine is related
to life as the factors that help contributing to the sustainable development of human’s
life.

Due to the fact that the body of knowledge between Buddhism and Biology
are correlated with each other in various dimensions as mentioned earlier. Therefore, it
deserves an intensive study of the related issues in terms of the Systematic relationship
of life and the environment, the creation of supportive factors for development of life based
on Sappaya principle in concordance with the biological principle of homeostasis, together
with the survey of knowledge, and the application of Sappaya principle in the everyday
life of sampling group.

Objectives of the Research

1. To study the Systematic relationship of life and the environment as appeared
in the Buddhist scriptures and Biological texts,

2. To create the supportive factors for development of life based on Sappaya
principle in concordance with the biological principle of homeostasis,

3. To survey the level of knowledge, and the application of Sappaya principle
in systematizing the relationship of life and the environment based on Buddhist
Biology.

Scope of the Research

Scope of Content

The research focuses on three following designated extents:

1) Studying the Systematic relationship of life and the environment as appeared
in the Buddhist scriptures and Biological texts, by examining:

- The Systematic relationship of life based on Buddhist Biology (the theories
of cell and heredity),

8 Look in Phra Saddhammajotika Dhammacariya, Paramatthajotika Pariccheda 1-2-6
Citta Cetasika Riipa Nibbana, (Thai Version), 11" Ed., (Bangkok: Dibayavisuddhi Limited
Partnership, 2553 BE), pp. 78-79.

°® I.B. Horner (tr.), The Book of the Discipline (Vinaya-Pitaka), Vol. IV.
(mahavagga), (London: Luzac & Company Ltd., 1971), p. 198.

10 “sappayani ti hitani vuddhikarani” - AA.11.191.
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- The Systematic relationship of life and the environment (relationship of co-
existing organisms in ecosystem; relationship between organisms and physical
environment),

2. Studying the creation of supportive factors for development of life based on
Sappaya principle in concordance with the biological principle of homeostasis:

- The human bodies balancing system as in homeostasis theory (homeostasis’s
balancing system; closed-typed balancing system; opened-type balancing system),

- The supportive factors for development of life based on Sappaya principle,

- The concordance between the principles of seven sappayas and biological
homeostasis (group of factors in closed/opened-typed balancing system),

- The application of sappaya principle, a case study of Rai Chern Tawan
international insight meditation center,

- The creation of supportive factors for development of life based on sappaya
principle.

3. Survey the level of knowledge and the application of sappaya principle in
systematizing the relationship of life and the environment based on Buddhist Biology, by
examining:

- Knowledge and understanding,

- The application of sappaya principle in everyday life of the respondents.

- The relationship between the knowledge and the application.

Scope of Population and Sampling Group

Population Group I: a group of the organizations that developing knowledge
of Buddhism and Biology in the modern sciences, namely:

- Faculty of Buddhism and the Graduate School,
Mahachulalongkornrajavidyalaya University,

- Department of Biology, faculty of Science, Chulalongkorn University.

Population Group Il: a group of organizations that applied and propagated
the knowledge of Buddhism and modern sciences in the light of Biology and Ecology,
namely:

- Buddhadasa Indapafiyo Archives (Suanmokh Bangkok) Bangkok;

- Rai Chern Tawan International Insight Meditation Center, Huai Sak Sub
District, Muang District, Chiengrai Province.

Population Group I11: a community and a monastery that conduct their life
with way of support according to the principle of Buddhist Biology, namely:

- Baan Suan Horm community of agriculturists growing organic vegetables,
Muang District, Nan Province,

- Pafinanandarama monastery, Klong Hok Sub District, Klong Luang District,
Patumthani Province.

Definition of the Terms Used in the Research

1. Buddhist Biology means the integration between Biology and Buddhism in
two dimensions: the systematizing of relationship of life and the environment; the creation
of supportive factors for development of life based on sappaya principle in concordance
with the biological principle of homeostasis.
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2. Systematic Relationship of life means the concepts of Buddhist cell and
Buddhist heredity.

3. Systematic Relationship of life and the Environment means relationship
between co-existing organisms in ecosystem, and relationship between those organisms
and physical environment.

4. The Creation of Supportive Factors for Development of life means the
using of sappaya and homeostasis principles in the creation of standard criterion which
will be developed as questionnaire in the end.

5. Supportive Factors for Development of life in Biology means temperature,
sunlight, water, minerals, nutrients and air, in Buddhism means sappdaya principle.

6. Biology means the study of cell and heredity in human beings.

7. Heredity means inheritance of traits from parents to their descendants in
Biology.

8. Science means Biology and Ecology.

9. Buddhism means Theravada school of Buddhism.

10. Homeostasis means homeostasis theory in Biology.

11. Development of Life means survival and development of life based on the
four developments (bhavana), i.e. physical, moral, emotional, and wisdom.

12. Sappaya means the seven sappayas, favorable conditions or a good
environment that supports survival and encourages the development of physical, moral,
emotional, and wisdom.

Research Methodology

This research is a mixed method research between qualitative and survey. The
methodology of the research has been established by employing research materials and
instruments. They can be divided into eight major stages as follows:

1. Documentary research

Documentary research is to codify the body of knowledge from studying on
the objectives number one and number two respectively. Those obtained data will be
analyzed, synthesized, systematized, and interpreted regarding the significance of the
research. As well as integration in order to acquire the body of knowledge of “Buddhist
Biology” prior to progress to the stage of collecting field data afterwards.

2. Data Collection from the Field Studies

Collecting workshop data is done in two ways: in-depth interview and focus
group discussion (FGD). The interviews are conducted in the population group I: a group
of the organizations that developing knowledge of Buddhism and Biology in the modern
sciences, a total of six persons. Along with the population group IlI: a group of organizations
that applied and propagated the knowledge of Buddhism and modern sciences in the light
of Biology and Ecology, a total of four persons.

The FGDs are conducted twice, the first FGD particularly chooses only the
population group I. It is held at the conference room A400, graduate school of
Mahachulalongkornrajavidyalaya University, Lam Sai Sub District, Wang Noi District,
Ayutthaya Province. Six qualified experts are joined. The second FGD focuses on the
population group Il. It is held at Rai Chern Tawan International Insight Meditation Center,
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Huai Sak Sub District, Muang District, Chiengrai Province, a total of fourteen persons.
Besides, some part of data obtained from the latter FGD is analyzed as a case study on the
application of sappaya.

3. Analysis of Qualitative Findings/Preparation of Body of Knowledge

The researcher synthesized qualitative data to series of body of knowledge
“Systematizing the relationship of life and the environment based on Buddhist Biology”
inclusive off “The creation of supportive factors for development of life based on Sappaya
principle in concordance with the biological principle of homeostasis” in order to develop
the quantitative questionnaires.

4. Collection of Field Data from the Questionnaires

The thirty five copies of questionnaires that have been prepared are to be tested
the validity and reliability. They are distributed to the sample group of Wat Pa Charoenrat,
Lam Luk Ka District, Phathum Thani Province. Then rectifying and distributing thence to
the sample group Ill: a community and a monastery that conduct their life with way of
support according to the principle of Buddhist Biology. Both at Baan Suan Horm
community of agriculturists growing organic vegetables, Muang District, Nan Province,
and at Pafifianandarama monastery, Klong Hok Sub District, Klong Luang District,
Patumthani Province.

5. Statistical Analysis

Statistical analysis is done through SPSS Program in the following issues:-
1.Basic information of sample group; 2.Knowledge on each of the seven factors of
sappaya, and the application of sappaya principle in everyday life; 3.Relationship between
the said knowledge and the said application in everyday life.

6. Drafting of Research Findings

Preparing a draft copy of research report for using in the public hearing seminar
entitled “Buddhist Biology: Systematic Relationship of Life and Environment, and the
Creation of Supportive Factors for Development of Life Based on the Seven Suitable
(Sappaya)”.

7. Conducting a Public Hearing Seminar

The public hearing seminar conducted in order to listen to opinions, critiques
and suggestions that contribute to the research from scholars who specialize in related
various fields. Knowledgeable persons consisted of four experts on Buddhism, Science and
Biology.

8. Preparation of Research Report

Rectifying the draft copy according to the expert’s suggestions. Finalize the
completed version of research report “Buddhist Biology: Systematic Relationship of Life
and Environment, and the Creation of Supportive Factors for Development of Life Based
on the Seven Suitable (Sappaya)”.

From the above eight mentioned stages, they can be exhibited through the chart
as follows:



Chart 1 : Showing the Research Process
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Research Findings
The research findings can be summarized as the essence of the research
objectives respectively as below:

1. Systematic Relationship of Life and the Environment as Appeared in the
Buddhist Scriptures and Biological Texts.

The Systematic Relationship of Life Based on Buddhist Biology involves
with two key concepts: 1.Buddhist concept of cell; 2.Buddhist concept of heredity. Which
are limited in organism level, not related to the environment. Buddhist concept of cell,
cell connotes an organic matter (upadinnaka riipa) in Buddhism, and also closely relates
with the embryo in the first week after conception (kalala) as the organic primary
substance. Cells play an important role as a vital elementary factor that cause organ system
of organism. Whilst kalala implies the first matter that appeared in the form of life. Cells
and kalala thus shared a common feature that is the origin of life as the physical
constituents of concrete body. In addition, cells have the characteristics of the four great
elements that are well integrated. All reflect the relationship between cells, the five
aggregates (paficakhandha), the four elements, organic matter, the first week embryo, and
the development of life. Which are all linked together. Buddhist concept of heredity
located on the two rooted ideas: 1.Biological heredity shared the similar characteristics to
the Buddhist germinal order (bija-niyama) as they described the conveyance of physical
characteristics of the ancestors to the descendants in crops and animals, 2.Biological
heredity possessed a narrower scope than Buddhist moral order (kamma-niyama). This is
because the heredity mentioned only the inheritance of traits, the physical characteristics
of the body, from parents to their descendants. But moral order is defined more broadly in
terms of the mind or the mentality. Even though an English term “heredity” seems resemble
“kammabandhu”,! a Pali term which its description appeared in the moral order. Despite
their meanings are different. That is to say kammabandhu means having action as a lineage
which focuses on the significance of human actions: bodily, verbal and mental. It is obvious
that not only corporeality dimension but also mentality respect that included together in
the Buddhist teaching of human’s volitional action. There is only one similar point between
these two sciences towards the heredity that is the context of physical substances.

The Systematic Relationship of Life and the Environment Based on
Buddhist Biology involves with two key concepts: 1.Relationship of co-existing
organisms in ecosystem; 2.Relationship between organisms and physical environment.
Relationship of co-existing organisms in ecosystem refers to the two characteristics:
1) Taxonomic relationship, 2) Ecological interactions. A traditional Linnaean

! Cialakammavibhangasutta: “kammabandhu is translated as beings are bound to their
actions” - M.I11.203., Bhikkhu Nanamoli and Bhikkhu Bodhi (trs), The Middle Length Discourses
of the Buddha A Translation of the Majjhima Nikaya, (Oxford: PTS, 1995), p. 1053.
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Taxonomy is a classification of organisms on each branch? that grouped organisms into
eight hierarchies: domain, kingdom, phylum, class, order, family, genus and species.®
While Buddhist taxonomic classified organisms into groups of creatures such as plants
and animals living in an ecosystem. The relationship as Bio-ecological interaction
described mutual interactions in the sixth conditions:- (1) predation, (2) mutualism (3)
protocooperation (4) commensalism (5) parasitism (6) saprophytism. The nature of the
interactions are in gain and loss manner that are positive (+), negative (-) or zero (0).
The symbols represent conditions of advantageous, disadvantageous, and neutral.
Therewith the Buddhist ecological interactions denote system of mutual dependence
compromisingly amongst human beings, plants and animals, in a way that does not
encroach or destruct on each other’s life. Therefore, predation inevitably means
mutually ill will, whilst mutualism evidently means mutually support. Lastly,
saprophytism understandably means dependent origination of the Dhamma, All
conditions are based on the Buddhist teachings of action, the three characteristics
(tilakkhagpa) and the dependent origination (paticcasamuppada).

Relationship between Organisms and Physical Environment, in Biology is
cycles of essential substances, namely, hydrogical cycle, carbon cycle, nitrogen cycle and
oxygen cycle. These are physical environment that related into the organisms. On the
other hand, they can be organized in another form as sunlight, temperature, water, soil,
mineral and air, which influence to the living of organisms. Known in Buddhism as the
five elements,* the physical factors inevitably effected to life.

2. The Creation of Supportive Factors for Development of Life Based on Sappdaya
Principle in Concordance with the Biological Principle of Homeostasis.

The human body’s balancing system as in homeostasis theory. The
biological concept with the matter of maintaining the equilibrium of the eleven organ
systems within the body® to achieve optimum constantly. Involving to the four main
concepts namely 1) Balancing system in homeostasis theory, 2) Close-typed balancing
system, 3) Open-typed balancing system, 4) Buddhist homeostasis.

Balancing system in homeostasis theory is related to the theory of
homeostasis which is the main principle in biology that explains the mechanism and system
of balancing or stabilizing the environment both inside and outside of the body. This
adjustment between organisms and natural environment is for the survival and

2 John Daintith, Elizabeth Martin, A Dictionary of Science, 6" ed., (Oxford
University Press, 2010), p. 807.

% Claire Waterton, Rebecca Ellis, Brian Wynne, Barcoding Nature: Shifting
Cultures of Taxonomy in an Age of Biodiversity Loss, (Abingdon: Routledge, 2013), p. 179.

*1t is expounded in the form of “the six elements” having vififianadhatu as the last
element - VVbh. 2., Pathamakyaw Ashin Thittila (Setthila) Aggamahapandita (tr), The Book of
Analysis (Vibhanga), (Oxford: PTS, 1995), p. 107.

® David Shier, Jackie Butler, Ricki Lewis, Hole’s Essentials of Human Anatomy
& Physiology, 11th ed., (New York: McGraw-Hill, 2012), p. 13.
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development of living harmoniously. The body comprised of eleven organ systems
functioning to adapt itself to the environment, from a micro unit of life to the large extent
is an organism.

Close-typed Balancing System® focused on the self-organization of unit of
life with the repair, reproduction and metabolism’ as a closed system from the external
environment

Open-typed Balancing System.® This type of system interacts with the
external environment. It is an opened network for the continual exchange of substance
and energy from the external environment which is constantly circulating for survival
a living.

Buddhist Homeostasis. Buddhist homeostasis is called
majjhenadhammadesanda, a major principle in equilibrium the attitude to a neutral state.
Not veering towards either two of the extremes, eternalism (sassatadishi) and
annihilationism (ucchedadizzhi). In other words, this obviously is the teaching on
natural law as the metaphysical neutrality with respect to the five aggregates, the twelve
sense-spheres (dyatana),® etc. Plus is the principle for balancing life of organisms both
the body and the mind at the same time.

Supportive Factors for Development of Life Based on Sappaya Principle.
Buddhism mentioned that in order for survival and development of life, a set of some
certain factors must be realized as a core principle. Human beings must stabilize
themselves suitably to the external environment which covers a wide range of extent
starting from human beings themselves, plants, animals, things, etc. particularly to these
listed factors in which they are reckoned as the seven sappayas:- 1.Avasa sappdya denotes
suitable abode; 2.Gocara sappaya means suitable resort; 3.Bhassa sappaya refers to
suitable speech; 4.Puggala sappaya implies suitable person; 5.Bhojana sappaya means
suitable food; 6.Utu sappaya denotes suitable climate; 7.lriyapatha sappaya means
suitable posture

“Avaso gocaro bhassan puggalo atha bhojanaz,
Utu-iriyapatho c’eva sappayo sevitabbako ti sattasappayani icchitabbani’*®

These factors contribute greatly in support the living of human beings. Plus,
they also act in encouraging the development of body, mind and wisdom in the same time.

® Look in Immanuel Kant, Critique of Judgment, tr. Werer S. Pluhar, (Indianapolis:
Hackett, 1987), p. 253.
" Lynn Margulis, Symbiotic Planet, (New York: Basic Books, 199s), p. 63.

8 “Any system without strong boundaries, where information and other goods flow to
and from the system’s environment” - Mehdi Khosrow-Pour, Dictionary of Information Science
and Technology, Vol. 2, 2 VVols., (Hershey: Idea Group Reference, 2007), p. 496.

% Interview with Phra Sigambhirayarn, Assoc.Prof.Dr. Vice Rector for Academic
Affairs, Mahachulalongkornrajavidyalaya University, September 21, 2015 CE.

10 |1.B. Horner (ed), Papaificasidani Majjhimanikayatthakatha of
Buddhaghosacariya, Part IV. Suttas 101-130, Part V suttas 131-152., (London: PTS, 1977), p.
162., Vism. 59/220.
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The Concordance between the Seven Sappayas and the Biological
Principle of Homeostasis. The Buddhist teaching on the seven suitable and the biological
principle of homeostasis shared indistinguishable similarity. They both deal with “The
balance-managing system” between inside and outside human’s body.

When the Twos are integrated, the seven sappayas are classified into two
categories thus: 1) Organism related factors, 2) Environment related factors.

Organism Related Factors (close-typed balancing system). This category
directly related to organisms in both physical and mental facets included the third,
fourth and seventh factor respectively.

Environment Related Factors (open-typed balancing system), another
category that distinctively referred to only physical-side factors that related to all
interactions between lives and the environment by means of their life-long perpetually
exchanged of matter and energy between external and internal. They are the first,
second, fifth and sixth factor respectively.

The Creation of Supportive Factors for Development of Life Based on
Sappaya Principle. Supportive factors for the development of life was created by learning
the systematic relation of nature in which consisting of seven factors. The two elements in
each mentioned factors serve as indicators of the standard of living of the humans-
environment relationship. Details of the seven factors and the fourteen constituents are as
described earlier in Definition of the Terms Used in the Research.

3. Survey of the Level of Knowledge, and the Application of Sappaya Principle in
Systematizing the Relationship of Life and the Environment Based on Buddhist
Biology.

This survey part of the research was aimed to examine both knowledge and
application of sappaya in 100 samples, the findings are as below.

Knowledge of the Seven Sappayas.

From the survey, it is found that the samples have well understood of sappayas.
Among the totally 17 questions, only 2 questions that have the similar number of right-
answers and wrong-answers. The question number 11 deals with the suitable food
(bhojana sappaya) whilst the question number 12 deals with the suitable person (puggala
sappaya). This showed that the consumers in today's society chose their foods by
considering only on the price factor is attractive and easy to buy, etc. They do not even
take into account the essence of food itself. As a result, giving priority to the purchase and
consumption of food in the light of sappaya principle is therefore necessary. One should
selects foods on the basis of hygiene, healthy, organic, safe, easy to digest, plus the
production capacity should be adequate. In additions, one should not over eating.

The Application of Sappaya Principle in Everyday Life.

From the total number of 100 samples distributed to the population Group
[1l: Baan Suan Horm community of agriculturists growing organic vegetables, Muang
District, Nan Province; Parnnianandarama monastery, Klong Hok Sub District, Klong
Luang District, Patumthani Province. The lowest score rating at 0.79, the highest score



eOXRO

rating at 2.00. The mean value()_(>was measured at 1.54, SD. value equals to 0.257. The

level of application of sappayas in everyday life of the sample was regularly-level.
Although the patterns used in daily life are different but the ability to apply sappayas
to their everyday life are concretely success. The findings also indicates the respondents
have ability to apply the seven suitable concept to their everyday life appropriately in
regularly-level, SD. values at 0.257.

The Relationship between the Knowledge and the Application. This was
analyzed by Pearson Statistical Product-Moment Correlation Coefficient (r). It is found
that the cognitive on the seven sappayas complementary to their application to daily life
statistical significance (r=497*, sig=.000). This demonstrates how importance of the
theoretical knowledge and understanding are in the practical application.

Suggestions for Further Research

1. An analytical study of development of organisms in dimensions of
interrelationship between cells and kalala.

2. System and relative mechanism of inherence of corporeality and
mentality under the law of time and space.

3. Buddhist Integrated principle of the seven suitable (sappaya) in
development of life based on the four developments.
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International Conference on Social Science and Management
(ICSSAM 2016)

May 10-12, 2016, Osaka, Japan

Acceptance & Invitation Letter
Paper ID: ICSSAM-1815

Paper Title; Buddhist Biclogy: Systematic Relationship of Life and
Environment, and the Creation of Supportive Factors for
Development of Life Based on the Seven Suitable (Sappaya)

Mode of Presentation: Oral
Dear Sanu, Ph.D. Mahatthanadull,

Thanks for your paper submission. On conclusion of the blindly review
process, we are pleased to inform you that your paper is accepted at The
4% [nternational Conference on Social Science and Management {(ICSSAM
2016) in Osaka, Japan during May 10-12, 2016

ICSSAM 2016's policy and procedures require at least one author to
register for and attend the meeting to present the paper after it is accepted.
The registration deadline is March 05, 2016. If we do not receive your
registration with payment by this date, your paper will be withdrawn from
the conference program and proceedings. If you have any further questions,
please do not hesitate to contact the secretariat of ICS5AM by sending your
email icssam@icssam.org and indicate your ICSSAM ID which is listed

above.

On behalf of the 2016 ICSSAM Program Committee, We invite you to
immediately mark this event on your calendar and make your plans to
attend this conference during May 10-12 in Osaka, Japan.

The Program Committee of ICSSAM 2016
Official Website: hitp://icssam.org/

Chief Executive Committee
Kate Lee

% e
Organizer: Higher Education Forum | ff %ﬁ/@ ﬁ'
: r

Conference Venue: The Osaka lnternatlonal b *:ﬁfon Cent
Address: 5-3-51 Nakanoshima, Kita-ku, Osaka City, 530-0005 Japan
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