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Preface
India has a rich tradition of intellectual inquiry and a textual heritage that goes back to several 

hundreds of years. India was magnificently advanced in knowledge traditions and practices 

during the ancient and medieval times. The intellectual achievements of Indian thought are found 

across several fields of study in ancient Indian texts ranging from the Vedas and the Upanishads to 

a whole range of scriptural, philosophical, scientific, technical and artistic sources. 

As knowledge of India's traditions and practices has become restricted to a few erudite scholars 

who have worked in isolation, CBSE seeks to introduce a course in which an effort is made to make 

it common knowledge once again. Moreover, during its academic interactions and debates at key 

meetings with scholars and experts, it was decided that CBSE may introduce a course titled 

‘Knowledge Traditions and Practices of India’ as a new Elective for classes XI - XII from the year 

2012-13.  It has been felt that there are many advantages of introducing such a course in our 

education system.  As such in India, there is a wide variety and multiplicity of thoughts, 

languages, lifestyles and scientific, artistic and philosophical perceptions. The rich classical and 

regional languages of India, which are repositories of much of the ancient wisdom, emerge from 

the large stock of the shared wealth of a collective folklore imagination. A few advantages given 

below are self explanatory. 

• India is a land of knowledge and traditions and through this course the students will become 

aware of our ancient land and culture.

• Learning about any culture particularly one's own culture - whatever it may be - builds 

immense pride and self-esteem. That builds a community and communities build harmony.

• The students will be learning from the rich knowledge and culture and will get an objective 

insight into the traditions and practices of India. They will delve deeply to ascertain how these 

teachings may inform and benefit them in future.

• The textbook has extracts and translations that will develop better appreciation and 

understanding of not only the knowledge, traditions and practices of India but also 

contemporary questions and issues that are a part of every discipline and field in some form or 

another. 

This course once adopted in schools across India can become central to student learning: each 

student brings a unique culture, tradition and practice to the classroom. The content is devised in a 

way that the educator becomes knowledgeable about his/her students' distinctive cultural 



background. This can be translated into effective instruction and can enrich the curriculum 

thereby benefitting one and all.  This insight has close approximation with the pedagogy of CCE.

The course is designed in a way that it embodies various disciplines and fields of study ranging 

from Language and Grammar, Literature, Fine Arts, Agriculture, Trade and Commerce, 

Philosophy and Yoga to Mathematics, Astronomy, Chemistry, Metallurgy, Medicine and 

Surgery, Life Sciences, Environment and Cosmology. This can serve as a good foundation for 

excellence in any discipline pursued by the student in her/his academic, personal and 

professional life. 

This book aims at providing a broad overview of Indian thought in a multidisciplinary and 

interdisciplinary mode.  It does not seek to impart masses of data, but highlights concepts and 

major achievements while engaging the student with a sense of exploration and discovery.   There 

is an introduction of topics so that students who take this are prepared for a related field in higher 

studies in the universities.

The examination reforms brought in by CBSE have strengthened the Continuous and 

Comprehensive Evaluation System. It has to be ascertained that the teaching and learning 

methodology of CCE is adopted by the affiliated schools when they adopt this course. The 

contents have to cultivate critical appreciation of the thought and provide insights relevant for 

promoting cognitive ability, health and well-being, good governance, aesthetic appreciation, 

value education and appropriate worldview. 

This document has been prepared by a special committee of convenors and material developers 

under the direction of Dr. Sadhana Parashar, Director (Academic & Training) and co-ordinated by 

Mrs. Neelima Sharma, Consultant, CBSE.

The Board owes a wealth of gratitude to Professor Jagbir Singh, Professor Kapil Kapoor, 

Professor Michel Danino, and all those who contributed to the extensive work of conceptualizing 

and developing the contents. I sincerely hope that our affiliated schools will adopt this new 

initiative of the Board and assist us in our endeavour to nurture our intellectual heritage.

Vineet Joshi

Chairman 



Convenor’s Note by Professor Jagbir Singh

In 2012, CBSE decided to introduce an Elective Course 'Knowledge Traditions and Practices of 

India' for classes XI and XII and an Advisory Committee was constituted to reflect on the themes 

and possible content of the proposed course. Subsequently Module-Preparation Committees were 

constituted to prepare ten modules for the first year of the programme to include the following 

Astronomy, Ayurveda (Medicine and Surgery), Chemistry, Drama, Environment, Literature, 

Mathematics, Metallurgy, Music and Philosophy. 

Each module has;

I. A Survey article

ii. Extracts from primary texts

iii. Suitably interspersed activities to enable interactive study and class work 

iv. Appropriate visuals to engender reading interest, and 

v. Further e- and hard copy readings.

Each module in the course has kept in mind what would be a viable amount of reading and 

workload, given all that the class IX students have to do in the given amount of time, and controlled 

the word-length and also provided, where needed, choices in the reading materials. 

Each Module consists of:

I. A Survey Essay (about 1500-2000 words) that introduces and shows the growth of ideas, texts 

and thinkers and gives examples of actual practice and production.    

ii. A survey-related selection of extracts (in all about 2000 words) from primary sources (in 

English translation, though for first hand recognition, in some cases, where feasible, the 

extracts are also reproduced in the original language and script).

iii. Three kinds of interactive work are incorporated, both in the survey article and the extracts - 

comprehension questions, individual and collective activities and projects (that connect the 

reading material and the student to the actual practice and the environment).

iv. Visuals of thinkers, texts, concepts (as in Mathematics), practices.

v. Internet audiovisual resources in the form of URLs.

vi. List of further questions, and readings.

The objective of each module, as of the whole course, is to re-connect the young minds with the 

large body of intellectual activity that has always happened in India and, more importantly, to 



enable them (i) to relate the knowledge available to the contemporary life, theories and practices, 

(ii) to develop, wherever feasible, a comparative view on a level ground of the contemporary 

Western ideas and the Indian theories and practices, and (iii) to extend their horizons beyond what 

is presented or is available and contemplate on possible new meanings, extensions and uses of the 

ideas - in other words to make them think.

We have taken care to be objective and factual and have carefully eschewed any needless claims or 

comparisons with western thought. Such things are best left to the readers' judgement.  

This pedagogical approach clearly approximates CBSE's now established activity-oriented 

interactive work inviting the students' critical responses. 

It is proposed to upload the first year's modular programme to be downloaded and used by 

schools, teachers and students. 

As a first exercise, we are aware that the content selection, a major difficult task, can be critically 

reviewed from several standpoints. We do not claim perfection and invite suggestions and 

concrete proposals to develop the content. We are eagerly looking forward to receiving the 

feedback from both teachers and students. That would help us refining the content choice, the 

length and the activities. We will also thankfully acknowledge any inadvertent errors that are 

pointed out by readers. 

The finalisation of this course is thus envisaged as a collective exercise and only over a period of 

time, the Course will mature. We know that perfection belongs only to God.

If our students enjoy reading these materials, that would be our true reward.  

Prof. Jagbir Singh

Convenor
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Astronomy in India: A Survey 

 

In every ancient culture, astronomy was born before mathematics: there is, in fact, no 

need of maths to look at the sky, observe the 

periodicity of the moon’s phases, of a few identifiable 

planets, the northward or southward journey of the 

sunrise on the eastern horizon through the year, or 

to trace imaginary lines between the stars.  

The Beginnings of Indian Astronomy 

And that is indeed how the story of astronomy always begins. In India, those beginnings 

are not adequately documented. The first ‘astronomical’ objects, found in the Andamans, 

belong to the palaeolithic era, some 12,000 years ago; they are calendar sticks noting the 

waxing and waning* of the moon by incising daily notches on a wooden stick. 

 
One of the calendar sticks found in the Andaman islands, 
apparently recording lunar phases across several months 

                                                      
* The apparent increase (waxing) and decrease (waning) of the moon’s disc from new moon to full moon 

and back, in the course of a lunar month. 

What do you think were the 
ancients’ immediate needs that 
they thought could be met through 
an observation of the night sky? 

Observe this stick and 
interpret its various 
sections. How can they 
be related to the 
phases of the moon? 
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 Patterns of rock art found in Kashmir, such as a double sun or concentric circles, 

have convinced some scholars that they were depictions of a supernova and meteor 

showers respectively, perhaps witnessed some 7,000 years ago. Ring-stones found at 

Mohenjo-daro, the largest city of the Indus civilization (2600-1900 BCE), which exhibit 

rows of small drilled holes, have been interpreted as calendrical devices keeping track of 

the sunrise at different times of the year. The perfect east–west alignment of streets in 

the same city has been attributed to the sighting of the star cluster Pleiades (Kṛttikā). 

While the above statements remain speculative, it is well recognized that ancient people 

everywhere felt a need to relate to the universe by tuning in to the rhythms of celestial 

objects.  

 
Some of the ring-stones found at Mohenjo-daro, with rows of small drilled holes that appear 

to point to the sunset across the year. (Courtesy: Erkka Maula) 

 A few thousand years ago, the Rig-Veda, the oldest of the four Vedas, spoke of a year 

of 360 days divided into twelve equal parts and used a five-year yuga (era), probably as a 

first attempt to reconcile the lunar and solar years (by the addition of a month after 

those five years). It clearly recorded a solar eclipse, although in a metaphorical language. 

And it has recently been proposed that its mention of ‘3,339 gods’ was actually a 

reference to the 18-year cycle of eclipses known as the saros; if so, this points to a very 
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early tradition of astronomical observation. A few centuries later, the Yajur-Veda 

considered a lunar year of 354 days and a solar year of 365 days, and divided the year 

into six ṛtus or seasons of two months each. The Yajur-Veda also gave the first list of 27 

nakṣatras or lunar mansions, that is, constellations along the path of the moon on the 

celestial sphere. 

 
The 27 nakṣatras, with the earth in the centre. (Courtesy: M.S. Sriram) 

 

 

 

 Because of the need to keep time for the proper conduct of rituals, calendrical 

astronomy grew more sophisticated in the late Vedic period, with the Vedāṅga Jyotiṣa of 

Lagadha as its representative text (and, if we may call it so, the first extant Indian 

scientific text). On the basis of its own astronomical data, it has been dated between the 

12th and the 14th centuries BCE by most scholars. The length of the sidereal day (i.e. the 

time taken by the earth to complete one revolution with respect to any given star) it uses 

is 23 h 56 min 4.6 s, while the correct value is 23 h 56 min 4.091 s; the tiny difference is an 

indication of the precision reached in that early age. The Vedāṅga Jyotiṣa also discusses 

How many of these nakṣatras (or constellations on the path of the 
moon) are you familiar with? Can you identify some of them in the 
sky on a clear night with the naked eye? 
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solstices (ayanānta) and equinoxes (viṣuva) and uses two intercalary lunar months 

(adhikamāsa) to catch up with the solar calendar.* In some ways, this text remains the 

foundation for India’s traditional luni-solar calendars. 

The Early Historical Period 

The second period extended from the 3rd century BCE to the 1st century CE and was marked 

by astronomical computations based on the risings and settings of planets, their 

revolutions, etc. Jain astronomy also developed in this period, based on a peculiar model 

of two sets of 27 nakṣatras, two suns and two moons; it nevertheless resulted in precise 

calendrical calculations. 

 This is also the period when huge scales of time were conceived of such as a ‘day of 

Brahmā’ (or kalpa) of 4.32 billion years, which curiously comes close to the age of the 

earth (4.5 billion years). Of course, there are much longer time scales to be found in Jain 

texts and in the Purāṇas. 

 While some scholars have discerned Babylonian and Greek influences at play 

during this and the next periods, the issue remains open. Nevertheless, such influences 

seem clear enough in the introduction of the seven-day week 

a few centuries BCE (late Vedic India divided the month only 

into two lunar fortnights or pakṣa, one light and one dark), 

and of the zodiac of 12 signs (rāśi), first recorded in the 

Yavanajātaka (c. 269 CE). 

                                                      
* The solar year is about 365.24 solar days, while the lunar year is, at most, 360 days. After a few years, the 

difference between the two will grow so much that a month needs to be added to the lunar year to restore 

a broad coincidence between the two systems. This is the intercalary month. 

Compare the Indian  rāśis 
to the twelve signs of the 
European zodiac. What 
conclusions can you draw? 
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The Siddhāntic Era 

There are many gaps in our knowledge after the 

above period and before the start of what has been 

called the golden age of Indian mathematics and 

astronomy. Beginning in the 5th century CE, this is the 

Siddhāntic era, when texts called siddhāntas were composed — a Sanskrit word meaning 

‘principle’ or ‘conclusion’, but which applies here to a collection of conclusions or a 

treatise. Their chief characteristics were the use of trigonometric methods and epicyclic* 

models for the computations of planetary positions. 

 Āryabhaṭa I (born 476 CE), working near what is today Patna, ushered in this era 

with his Āryabhaṭīya, which dealt concisely but 

systematically with developments in mathematics and 

astronomy. Among other things, it discussed units of 

time and features of the celestial sphere, described the 

earth as a rotating sphere hanging in space, and produced a table of the planets’ mean 

positions. Āryabhaṭa also gave a correct explanation for both lunar and solar eclipses, 

and stated that the diameter of the earth is 1,050 yojanas (defining the yojana as 8,000 

average human heights or about 13.6 km); this is close to the actual dimension, though 

12% too large. (His diameters for the planets and the sun are however much too small.) 

                                                      
* Because they were using a geocentric system, early Greek and Indian astronomers could not explain the 

planets’ occasional retrograde motion (as seen from the earth); they assumed that the planets moved along 

smaller orbits, called epicycles, whose centres revolved around the earth along larger circles (the planets’ 

mean orbits).  

Why is this era of Indian 
astronomy called ‘golden’? Make a 
list of three major contributions of 
that age. 

Find out the name of the first 
ever satellite launched by 
India. Why do you think it was 
so named? 
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A map showing some of India’s astronomers / mathematicians. Their dates of birth as well as 

their place of birth or work are often approximate. Note that many more names, from 
Baudhāyana (~ 600 BCE) to Śrīdhara (~ 800) or Āryabhaṭa II (~ 950), simply cannot be placed on 

the map, as the texts are silent on their locations. (Courtesy: Michel Danino, compiled from 
various sources)  

 Many brilliant astronomers followed, dealing with issues of coordinate systems, 

time measurement and division, mean and true positions of celestial bodies, and eclipses. 

Varāhamihira, Āryabhaṭa’s contemporary, composed in 505 CE a collection of five 

astronomical texts prevalent during his time; one of the five texts, the Sūrya Siddhānta, 

was revised later and became a fundamental text of Indian astronomy; two others 

expounded the principles of Greek astronomy. Varāhamihira extensively discussed the 
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revolutions of planets, eclipses, and the zodiac, often with an astrological background. 

Bhāskara I (b. 600 CE), the earliest known exponent of Āryabhaṭa I, provided a very useful 

elucidation of Āryabhaṭa’s astronomy, besides improved calculation methods. 

 

A manuscript of a passage of Brahmagupta’s Brahmasphuta Siddhānta. 
(Courtesy: Bombay University Library) 

 A few years later, Brahmagupta (born 598 CE), who lived near Mount Abu, 

mistakenly rejected Āryabhaṭa’s view of the earth as a rotating sphere, but contributed 

much to calculations of the mean and true longitudes 

of planets, conjunctions and problems of lunar and 

solar eclipses, applying to all these his considerable 

mathematical skills. * 

                                                      
* The celestial longitude of a celestial body (planet or star) is the arc of the ecliptic measured eastward 

from the vernal equinox (Aries) to the point where the ecliptic is intersected by the great circle passing 

through the body. (The ecliptic is the plane of the earth’s orbit.) ‘Mean longitude’ refers to an average 

value, i.e. the body’s average position, while ‘true longitude’ refers to its actual position at a given time. 

Refer to Brahmagupta’s objection 
to Āryabhaṭa in the selection of 
extracts from primary texts, and 
assess its pertinence. 
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interested in Indian astronomical techniques, wrote about them at length, and translated 

texts by Varāhamihira and Brahmagupta into Arabic or Persian. 

 Bhāskara II (b. 1114), better known as Bhāskarāchārya, brought important 

innovations to both astronomical and mathematical techniques, discussing in particular 

the mean and true positions of planets, the triple problem of time, direction and place, 

the risings and settings and conjunctions of the planets, eccentric and epicyclic theories 

for their motions of planets, and a large number of astronomical instruments. Over all, 

Bhāskarāchārya greatly improved upon the formulas and methods adopted by earlier 

Indian astronomers. 

 

Inscription of 1128 CE recording King Ratnadeva’s donation of a village to astronomer 
Padmanābha for predicting a total lunar eclipse. Over 350 such inscriptions, from 440 to 1859, 

have been traced out. (Courtesy: B.V. Subbarayappa) 
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The Kerala School 

The widespread belief that there was virtually no progress in Indian astronomy and 

mathematics after Bhāskara II is based on a general ignorance of the intense 

developments that took place in the southern state of Kerala. The so-called ‘Kerala 

School of astronomy and mathematics’ flourished there from the 14th to the 17th century, 

when networks of knowledge transmission in north India were severely disrupted in the 

wake of repeated invasions. 

 Parameśvara (c. 1362-1455), an author of some thirty works, was one of the 

foremost astronomers of this School, and the founder of the dṛk system, which improved 

computations of eclipses and the positions of the planets and proved to be very popular. 

He emphasized the need to regularly correct formulas to bring them closer to actual 

observations, and was said to have studied eclipses and their parameters over a period of 

55 years. He was followed by Nīlakaṇṭha Somayājī (1444-1545), who, in his landmark 

Tantrasaṅgraha, carried out a major revision of the older Indian planetary model for the 

inferior planets, Budha (Mercury) and Śukra (Venus), and described them, along with 

Maṅgala or Kuja (Mars), Bṛhaspati or Guru (Jupiter) and Śani (Saturn), as moving in 

eccentric orbits around the sun. This achievement of the Kerala school of astronomy is 

truly remarkable in the light of the fact that Nīlakaṇṭha preceded Copernicus (1473-

1543), the propounder of the heliocentric theory in Europe. It seems unlikely, however, 

that Indian heliocentrism directly influenced European advances in the field. 

Other Post-Siddhāntic Developments 

About the same time, a complex interface with Islamic astronomy took place, which, 

among other benefits, brought instruments such as the astrolabe to India. The famous 

and massive yantramantra or Jantar Mantar observatories built in the early 18th century 
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by the Maharaja of Jaipur, Sawai Jai Singh (1688-1743), represent a convergence between 

Indian, Arabic and European astronomy. 

 
 

 
Two views of New Delhi’s Jantar Mantar. (Courtesy: Michel Danino) 
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 In a general way, Indian astronomers were more interested in efficient methods of 

computation than in theoretical models. Some of the techniques used to calculate 

planetary positions and eclipses yielded remarkably precise results and impressed by 

their speed European astronomers such as Le Gentil, a French savant who stayed in 

Puducherry for two years to observe a solar transit of Venus in June 1769. 

 Although traditional tables and even calculation methods survived well into the 

nineteenth century (witness the case of the Odiya astronomer, Sāmanta Candraśekhara 

Simha, who was completely insulated from European astronomy and authored in 1869 a 

voluminous Siddhānta), the introduction of modern astronomy brought to a close India’s 

own developments in this science. But India, in many ways, had contributed to the 

growth of the new science, as some of the techniques developed by Indian astronomers 

and mathematicians had been relayed to Europe centuries earlier through the Arabs. 

Indeed, Indian astronomy interacted not only with Islamic (or Zīj) and European 

astronomies, but also with Chinese astronomy, in complex interplays that invariably 

enriched both players.  

*** 

Match the following 

ring-stones heliocentrism 

nakṣatras water-clock 

Āryabhaṭa Jantar Mantar observatories 

ghaṭī yantra lunar mansions 

Nīlakaṇṭha Mohenjo-daro 

Jai Singh rotating earth 
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Comprehension questions 

1. Write a few sentences on the inception of astronomy in India. 

2. What is the astronomical content of the Rig-Veda? 

3. Consider the following statement by the U.S. astronomer Carl Sagan (who can be 
viewed online, reading this out in a South Indian temple: 
http://www.youtube.com/watch?v=3EyAKFi3_Xg): ‘The Hindu religion ... is the 
only religion in which the time scales correspond, no doubt by accident, to those 
of modern scientific cosmology. Its cycles run from our ordinary day and night to 
a day and night of Brahma, 8.64 billion years long. Longer than the age of the 
Earth or the Sun and about half the time since the Big Bang.’ Do you find this 
statement justified? 

4. Spell out Āryabhaṭa’s contribution to astronomy. 

5. How do we know that Indian astronomers were skilled in astronomical 
observations? 

Project ideas 

 Study some of the main instruments of the Jantar Mantar (Delhi or Jaipur) and try 
to explain their function and principles. Your project should underline the 
historical importance and technical principles of the Jantar Mantar. Make a 
PowerPoint presentation. 

 Make a list of at least ten major Indian astronomers; mention their contributions 
and their impact on the society around them. 

 Draw a timeline for Indian astronomy, including some of its most famous 
representatives. 
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Extended activities 

 Construct a sundial; observe the variations of the shadow not only in the course of 
the day, but in the course of the year. Indian astronomers researched the 
equations of the gnomon and shadow extensively; try to refer to some of their 
research and put it in modern terms. 

 Visit the nearest planetarium and acquire a basic knowledge of astronomy, 
beginning with our solar system. Reflect on how much the ancients (not just in 
India) were able to observe and calculate despite having no telescopes. 

 Learn to observe the night sky and identify the main constellations (not just the 
nakṣatras), both by their international and Indian names. 

Further Reading 

1.  S. Balachandra Rao, Indian Astronomy: An Introduction, Universities Press, Hyderabad, 2000 

2.  S. Balachandra Rao, Indian Mathematics and Astronomy: Some Landmarks, Jnana Deep 
Publications, Bangalore, 3rd edn 2004 

3.  S. Balachandra Rao & Padmaja Venugopal, Eclipses in Indian Astronomy, Bhavan’s Gandhi 
Centre of Science and Human Values, Bangalore, 2008 

4.  D.M. Bose, S.N. Sen & B.V. Subbarayappa, eds, A Concise History of Science in India, Universities 
Press, Hyderabad, 2nd edn, 2009 

5.  S.K. Chatterjee, Indian Calendric System, Publications Division, Govt. of India, 2nd edn, 2006 

6.  David Pingree, Jyotihśāstra: Astral and Mathematical Literature, Otto Harrassowitz, Wiesbaden, 
1981 

7.  K.V. Sarma, A History of the Kerala School of Hindu Astronomy (in Perspective), Vishveshvaranand 
Institute, Hoshiapur, 1972 

8.  S.R. Sarma, The Archaic and the Exotic: Studies in the History of Indian Astronomical Instruments, 
Manohar, New Delhi, 2008 

9.  Helaine Selin, & Roddam Narasimha, eds, Encyclopaedia of Classical Indian Sciences, Universities 
Press, Hyderabad, 2007 

10.  S.N. Sen & K.S. Shukla, eds, History of Astronomy in India, Indian National Science Academy, 
New Delhi, 2nd edn, 2000 
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11.  Virendra Nath Sharma, Sawai Jai Singh and His Astronomy, Motilal Banarsidass, Delhi, 1995 

12.  M.S. Sriram, K. Ramasubramanian & M.D. Srinivas, 500 Years of Tantrasangraha: A Landmark in 
the History of Astronomy, Inter-University Centre & Indian Institute of Advanced Study, 
Shimla, 2002 

13.  B.V. Subbarayappa, The Tradition of Astronomy in India: Jyotihśāstra, vol. IV part 4 in History of 
Science, Philosophy and Culture in Indian Civilization, Centre for Studies in Civilization, New 
Delhi, 2008 

14.  B.V. Subbarayappa & K.V. Sarma, eds & trs, Indian Astronomy: A Source-Book, Nehru Centre, 
Bombay, 1985 

Internet Resources (all URLs accessed in May 2012) 

 BBC TV series ‘What the Ancients Did for Us — The Indians’, especially for the 
sections on Indian astronomy — time keeping and the Jantar Mantar: 
www.youtube.com/watch?v=LWRhsenRZUI 

 About the Jantar Mantar observatories: www.jantarmantar.org/ 

 About general astronomy: 
www.skyandtelescope.com/, www.euhou.net/, www.ipsindia.org/, 
www.astronomy.com/News-Observing/Astronomy%20Kids.aspx, 
www.sky-map.org,www.astronomynow.com/, etc. 

 For lessons on astronomy: 
http://science.lotsoflessons.com/space/index.html, 
http://outreach.as.utexas.edu/marykay/highschool/hs.html  

 For astronomy in ancient civilizations: 
www.starteachastronomy.com/archaeoastronomy.html (note that the page on India is 
seriously outdated),  
www.experiment-resources.com/mesopotamian-astronomy.html, 
www.laep.org/target/bridges/mayans_ancient1.html, 
http://galileo.phys.virginia.edu/classes/109N/lectures/greek_astro.htm, 
www.haystack.mit.edu/edu/pcr/resources/astronomyhistory.htm, 
http://www.astro.umass.edu/~rfinn/phys400/P400-history.pdf . 
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Primary Texts on Astronomy in India: A selection 
Note: Indian texts of astronomy are generally of a highly technical nature. In the 

excerpts below, passages of a more general character have been selected. The texts 

are arranged more or less chronologically; the authors’ dates of birth (when known) 

and the translator’s name (when available) have been added. Brief explanatory notes 

follow the excerpts. (Many of these excerpts have been borrowed from B.V. 

Subbarayappa & K.V. Sarma, eds & trs, Indian Astronomy: A Source-Book, Nehru Centre, 

Bombay, 1985.) 

 

Aitareya Brāhmaṇa 

He [the sun] never sets or rises. When [people] think that he is setting, he is 

only turning round, after reaching the end of the day, and makes night here 

and day below. Then, when [people] think he is rising in the morning, he is 

only turning round after reaching the end of the night, and makes day here 

and night below. Thus, he [the sun] never sets at all. (4.11.6, 14.6) 

Note: This passage from a Brāhmaṇa (a commentary on the Veda, of uncertain date, 

perhaps about 1000 BCE) appears to show an awareness of the sphericity of the earth, 

since there is always a part of it exposed to daylight. 

*** 

Āryabhaṭa I (b. 476 CE), Āryabhaṭīya (tr. K.S. Shukla) 

The globe of the earth stands [supportless] in space at the centre of the 

circular frame of the asterisms [i.e., at the centre of the celestial sphere] 
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surrounded by the orbits [of the planets]; it is made of water, earth, fire and 

air and is circular on all sides [i.e., spherical]. 

Just as the bulb of a kadamba flower is covered all around by blossoms, so is 

the globe of earth surrounded by all creatures, terrestrial as well as aquatic. 

(4.6–7) 

Note: Here, Āryabhaṭa makes a case for a spherical earth hanging in space unsupported. 

Just as a man in a boat moving forward sees the stationary objects [on either 

side of the river] as moving backward, so are the stationary stars seen by 

people at Laṅkā [on the equator], as moving exactly towards the west. (4.9) 

Note: Āryabhaṭa now explains that the earth is rotating in space, and its rotation is 

causing the apparent rotation of the celestial sphere. (Laṅkā, in Indian astronomy, refers 

to the equator, not to Sri Lanka.) 

The moon is water, the sun is fire, the earth is earth, and what is called 

shadow is darkness (caused by the earth’s shadow). The moon eclipses the sun 

and the great shadow of the earth eclipses the moon. (4.37) 

Note: While it is incorrect to say that the moon is ‘water’, Āryabhaṭa’s explanation for 

solar and lunar eclipses is perfectly correct. See a figure of the earth’s shadow and 

related calculations in the module on Mathematics in India. 

*** 

Varāhamihira (b. ~ 485 CE), Bṛhat Saṃhitā (tr. M.R. Bhat) 

We shall now explain the aphorisms, i.e., rules or qualifications for an 

astronomer.  
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Among the astronomical calculations, the astronomer should be conversant 

with the various sub-divisions of time such as the yuga, year, solstice, season, 

month, fortnight, day and night, jāma [a period of 90 minutes] muhūrta [48 

minutes], nāḍī [or ghaṭī, 24 minutes] prāṇa [time required for one inhalation], 

truṭi [a very small unit of time] and its further subdivisions, as well as with 

the ecliptic [or with geometry] that are treated of in the five Siddhāntas 

entitled Pauliśa, Romaka, Vāsiṣṭha, Saura and Paitāmaha. 

He should also be thoroughly acquainted with the reasons for the existence of 

the four systems of measurement of time, viz. Saura or the solar system, 

Sāvana, or the terrestrial time, i.e. the time intervening between the first 

rising of any given planet or star and its next rising, Nākṣatra or sidereal, and 

Cāndra or lunar, as well as for the occurrence of intercalary months and 

increasing and decreasing lunar days. 

He should also be well-versed with the calculation of the beginning and 

ending times of the cycle of sixty years, a yuga [a five-year period], a year, a 

month, a day, a horā [hour], as well as of their respective lords. 

He should also be capable of explaining, by means of arguments, the 

similarities and dissimilarities as well as the appropriateness or otherwise of 

the different systems of measurement of time according to the solar and 

allied systems. 

Despite differences of opinion among the Siddhāntas regarding the expiry or 

ending time of an ayana [solstice], he should be capable of reconciling them 

by showing the agreement between correct calculation and what has been 

actually observed in the circle drawn on the ground by means of the shadow 

of the gnomon as well as water-instruments. 



20 

 

He should also be well acquainted with the causes that are responsible for the 

different kinds of motions of the planets headed by the sun, viz. fast, slow, 

southerly, northerly, towards perigee and apogee. 

He must be able to forecast, by calculation, the times of commencement and 

ending, direction, magnitude, duration, intensity and colour at the eclipses of 

the sun and the moon, as well as the conjunctions of the moon with the five 

tārāgrahas [non-luminous planets, i.e. Mercury, Venus, Mars, Jupiter and 

Saturn] and the planetary conjunctions. 

He should also be an expert in determining accurately for each planet, its 

motion in yojanas [a linear unit equivalent to about 13.6 km], its orbit, other 

allied dimensions etc., all in terms of yojanas. 

He must be thoroughly acquainted with the earth’s rotation [on its own axis] 

and its revolution along the circle of constellations, its shape and such other 

details, the latitude of a place and its complement, the difference in the 

lengths of the day and night [lit. diameter of the day-circle], the carakhaṇḍas 

of a place, rising periods of the different signs of the zodiac at a given place, 

the methods of converting the length of shadow into time [in ghaṭīs] and time 

into the length of shadow and such other things, as well as those to find out 

the exact time in ghaṭīs that has elapsed since sunrise or sunset at any 

required time from the position of the sun or from the Ascendant, as the case 

may be. (2. 1-12) 

Note: Varāhamihira provides here a long description of the minimum qualifications 

expected of an astronomer, especially a command of time measurement, planetary 

motion and eclipses. 
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Varāhamihira (b. ~ 485 CE), Pañcasiddhāntikā (tr. T.S. Kuppanna Sastry)  

The circumference of the earth is 3,200 yojanas. When situated on the equator 

the sun is visible from pole to pole at all latitudes [making the day and night 

equal]. (13.18) 

Note: Varāhamihira proposes a measurement for the earth’s circumference. The yojanas 

was usually taken to be 8,000 human heights (Kautilya in his Arthaśāstra and Āryabhaṭa 

specifically adopted this definition); if we take an average height to be 1.7 m, we get a 

circumference of about 43,500 km, which is a fair approximation of the actual dimension 

(40,074 km). Interestingly, a few years before Varāhamihira, Āryabhaṭa took the earth’s 

diameter to be 1,050 yojanas; this is equivalent to a circumference of about 3,300 yojanas, 

i.e. a slightly larger size. We do not know how these savants reached such numbers. 

*** 

Brahmagupta (b. 598), Brahmasphuṭa Siddhānta (tr. K Ramasubramanian) 

If the earth were to be spinning at the rate of one minute (kalā) in four 

seconds (prāṇa) then what, where and why would they [birds] leave? Further, 

in a rotating earth, how would the arrows shot up fall in the same place? 

(11.17) 

Note: Brahmagupta disagrees here with Āryabhaṭa’s theory of a rotating earth: if it were 

true, birds leaving their nests would be unable to return to them, since they would have 

moved with the earth, or that an arrow shot vertically would not fall back to the same 

spot. There was no theory of frames of reference to answer those questions, and 

Brahmagupta’s view prevailed — even though it was Āryabhaṭa who was right. 

*** 
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Vaṭeśvara (b. 880), Vaṭeśvarasiddhānta 

The time-divisions: 

lotus-pricking time = 1 truṭi 

100 truṭis = 1 lava 

100 lavas = 1 nimeṣa (twinkling of eye) 

4 ½ nimeṣa = 1 long syllable 

4 long syllables = 1 kāṣṭhā 

2 ½ kāṣṭhās = 1 asu (respiration) = 4 seconds 

6 asus (prāṇas) = 1 sidereal pala (caṣaka, vināḍi or vighaṭikū) 

60 palas = 1 ghaṭikā = 24 minutes 

60 ghaṭikās  = 1 day 

30 days  = 1 month 

12 months  = 1 year 

4,320,000 years = 1 yuga 

72 yugas  = 1 manu 

14 manus = 1 kalpa 

2 kalpas = 1 day (and night) of Brahmā 

30 days of Brahmā = 1 month of Brahmā 

12 months of Brahmā = 1 year of Brahmā 

1 year of Brahmā = 72 x 14 x 2 x 30 x 12 yugas = 725,760 yugas 

100 years of Brahmā = Life of Brahmā or mahākalpa (1.1.7-9) 

Note: Vaṭeśvara gives here a scale of time units, beginning with the most tiny truṭi 

(equivalent to about 9 microseconds, as a simple calculation shows) and extending to 

cosmic time scales. We may wonder what practical use the two ends of the scale might 

have had, but they were mentioned by several savants — even much longer time scales. 
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At the very least, they show a remarkable conceptual ability. (Note that there are some 

variations in the smaller units from one scholar to another.) 

*** 

Bhāskara II (b. 1114), Siddhāntaśiromaṇi 

Ancient astronomers did write, of course, treatises abounding in intelligent 

expression; nonetheless, this work is composed to fill some lacunae in their 

works. I am going to make up for the deficiencies of the older works and these 

improvements will be found here and there in their respective places. So I 

beseech the good-minded mathematicians to go through this entire work of 

mine (for, otherwise, they may not locate my contribution). (1.1.1.4) 

Note: Bhāskarāchārya follows here a well-established Indian intellectual tradition: while 

acknowledging the contributions of his predecessors, he has no hesitation in proposing 

improvements on their work. 

A Siddhānta work is an astronomical treatise which deals with the various 

measures of time ranging from a truṭi up to of a Kalpa which culminates in a 

deluge, planetary theory, arithmetical computations as well as algebraical 

processes, questions relating to intricate ideas and their answers, location of 

the earth, stars and planets, and the description and use of instruments. 

(1.1.1.6) 

Note: Bhāskarāchārya defines for us the nature of a Siddhānta text in the astronomical 

context. Note the last phrase, one of the many evidences found in the texts of a strong 

tradition of astronomical observation. In fact, many Siddhāntas included separate 

chapters on the ‘description and use of instruments’. 
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Parameśvara (b. ~ 1360 CE), Siddhāntadīpikā (Mahabhāskarīya Bhāsyavyākhyā) 

Thus far, I have elucidated in detail (the computation of) the eclipses of the 

sun and the moon. But at times there are found differences both in the time 

(of the eclipses) and in (the extent of) the orbs (eclipsed). 

Beginning from Śaka (1315, i.e. A.D. 1393), I have computed and observed a 

large number of eclipses. However, there had uniformly been difference in 

the time (of the eclipses) as observed (and as computed). 

In those cases, the times when (the eclipses were) observed occurred before 

the computed times. Hence it was patent that an appropriate correction was 

required to be effected by expert astronomers. (5.77) 

Note: Parameśvara plainly states his wide experience in computing and observing 

eclipses, and adds that he had to introduce ‘corrections’ in earlier computations. This 

practice was indeed standard among astronomers, and the corrections thus introduced 

in established formulas were called bīja. Such corrections became necessary in the course 

of time for two reasons: (1) because the formulas used were approximations, with a 

deviation that would grow in the course of time; (2) because the planets’ parameters 

themselves would slightly change over centuries. 

Parameśvara (b. ~ 1360 CE), Goladīpikā (tr. K.V. Sarma) 

[Really] the moon is the hiding object of the sun, and [the hiding object] of 

the moon is the huge shadow of the earth. This shadow of the earth will 

[always] be at the seventh sign from the sun, moving with a velocity equal to 

the sun’s. 

In the case of the moon, since the eclipsed object [the moon] is faster, the 

beginning of the eclipse is at the east, and the end at the west. In the case of 
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the sun’s [eclipse], due to the slower motion of the eclipsed body [the sun], 

these two, [the beginning and the end], are the other way. 

The orb hiding the sun [the projection of the moon], is small and hence sharp 

horns are formed. The orb hiding the moon [the earth’s shadow], is big and 

hence it is blunt-horned. (2. 41-43) 

Note: Parameśvara states in brief a theory of eclipses, with the relative motions of the 

moon and the earth with regard to the sun. 

*** 

Nīlakaṇṭha Somayājī (b. 1444 CE), Jyotīrmīmāṁsā  

A commentator on the Mānasa [Laghumānasa of Munjāla] has lamented: 

‘Indeed, the Siddhāntas, like Paitāmaha, differ from one another [in giving the 

astronomical constants]. Timings are different as the Siddhāntas differ [i.e., 

the measures of time at a particular moment differs as computed by the 

different Siddhāntas]. When the computed timings differ, Vedic and domestic 

rituals, which have [correct] timings as a component [of their performance] 

go astray. When rituals go astray, worldly life gets disrupted. Alas! We have 

been precipitated into a big calamity.’ 

 Here, it needs to be stated: ‘O faint-hearted, there is nothing to be 

despaired of. Wherefore does anything remain beyond the ken of those intent 

on serving at the feet of the teachers [and thus gain knowledge]? One has to 

realise that the five Siddhāntas had been correct [only] at a particular time. 

Therefore, one should search for a Siddhānta that does not show discord with 

actual observation [at the present time]. Such accordance with observation 

has to be ascertained by [astronomical] observers during times of eclipses etc. 
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When Siddhāntas show discord, i.e. when an early Siddhānta is in discord, 

observations should be made with the use of instruments and the correct 

number of revolutions etc. [which would give results which accord with 

actual observation] found, and a new Siddhānta enunciated. (p. 6) 

Note: Here, Nīlakaṇṭha gently rebukes a ‘faint-hearted’ predecessor, who lamented that 

there were differences between various Siddhāntas as regards computed times (for 

specific configurations of the sun, the moon or the planets, for instance), and that Vedic 

sacrifices, which are carefully attuned to such celestial configurations, were thrown into 

disarray as a result. Nīlakaṇṭha observes that such differences become unavoidable in 

the course of time, and that the only way out it to test, verify and revise, producing a 

new Siddhānta whenever necessary. This is a pragmatic as well as scientific attitude. 

*** 

Jyeṣṭhadeva (b. ~ 1500 CE), Gaṇita-Yukti-Bhāṣā (tr. K.V. Sarma)  

Now, all planets move in circular orbits. The number of degrees which each 

planet moves in its orbit in the course of a day is fixed. There again, the 

number of yojana-s moved per day is the same for all planets. For planets 

which move along smaller orbits, the circle would be completed in a shorter 

time. For those which move along larger orbits, the circle would be completed 

only in a longer period. For instance, the Moon would have completely moved 

through the twelve signs in 28 days, while Saturn will complete it only in 30 

years. The length of time taken is proportional to the size of the orbit. The 

completion of the motion of a planet once in its orbit is called a bhagaṇa of 

that planet. The number of times that a planet completes its orbit during a 

catur-yuga is called its yuga-bhagaṇa [revolutions per aeon]. Now, if the Moon 

is seen with an asterism on a particular day, it will be seen the next day with 
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the asterism to the east of it. From this, it might be understood that the Moon 

has proper motion [relative to the stars], and that the motion is eastwards. 

The sequence of the signs can also be understood to be eastwards. For all 

these orbits, a particular point is taken as the commencing point. This point 

is termed as the first point of Aries (Meṣādi). All the circles considered in a 

sphere are divided into 21,600 equal parts. Each part is a minute (ili). They are 

larger in bigger circles and smaller in smaller circles, the number of parts 

being the same in all. The number of minutes that a planet will move along its 

orbit during the course of a day is fixed. If one observes the said motion 

placing himself at the centre of the orbit of a planet, then the motion of the 

planet would appear equal every day. The centre of the planetary orbit is 

slightly above the centre of the Earth. The observer is, however, situated on 

the Earth. Conceive a circle touching the planet and with the observer at its 

centre. The observer would find the planet that much advanced from the first 

point of Aries as it has advanced in the said circle. The method by which this 

is ascertained is called the ‘computation of the true planet’ (sphuṭa-kriyā). We 

state it here, deferring the specialties to later sections. (8.1)  

Note: This is the beginning of Jyeṣṭhadeva’s text on astronomy (which, interestingly, was 

written in Malayalam, not Sanskrit), the second part of his Gaṇita-Yukti-Bhāṣā (the first 

part of which is dedicated to mathematics). It is a systematic exposition of astronomical 

theories and practices accumulated in preceding centuries, in particular by the Kerala 

School of astronomy. Here, we have basic concepts of planetary motion. 

*** 
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Śaṅkara Varman (b. ~ 1790 CE), Sadratnamālā 

60 pratatparās = 1 tatparā 

60 tatparās = 1 viliptikā (viliptā or vikalā) 

60 viliptikās = 1 liptikā (liptā or kalā) 

60 liptikās = 1 lava (or bhāga, a degree) 

30 lava = 1 rāśi 

12 rāśi = 1 celestial circle (2.4) 

Note: Śaṅkara Varman gives here a few units of angular measure. Note the degree (bhāga 

or lava), thirty of which add up to a rāśi (zodiacal sign). At the other end, we find the 

minute (liptikā) and the second (viliptikā) of an angle, and even the 60th and 360th of a 

second! 

*** 

Comprehension  

1. On the basis of your reading of the texts, complete the following table: 

Astronomer Period Finding Relevance 

Āryabhaṭa     

Varāhamihira    
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2. Prioritize the qualifications of an astronomer given by Varāhamihira? Give 

reasons. Justify your answer. 

3. Among the standard astronomical instruments (see under Bhāskara II), we find 

the disc, the compass and the vertical stick (or gnomon); refer to the picture in 

the survey text. Describe some of the actual uses of these three instruments. 

4. In Jyeṣṭhadeva’s text on astronomy, spot elements of planetary motion which 

current astronomy would accept as valid. 

  



30 

 

The French astronomer Guillaume Le Gentil came to Pondicherry in 
1768 to observe Venus’s transit across the sun due for the following 
year. A mischievous cloud in an otherwise clear sky prevented his 
observation. However, Le Gentil’s observation of Indian customs, 

people and astronomy, left precious testimonies. 

“Brahmanas make their astronomical calculations with a singular speed and 
ease, without pen or pencil; they use instead cowries (kinds of shells) which they 
align on a board, as we do with our counters, or often on the ground. 

 This method of calculation seems to be advantageous in that it is swifter 
and more expeditious than ours, but at the same time it has a big drawback: 
there is no way to go back on one’s calculations, still less of saving them, since 
one has to erase them as one proceeds. If by ill-luck one gets the result wrong, 
one has to start all over again. 

 But they very rarely make mistakes. They work in a singularly composed, 
untroubled and calm manner, which we Europeans are incapable of, and which 
protects them from the errors we would be unable to avoid in their place. It does 
seem that they and we must keep to our respective methods, and that theirs has 
been uniquely designed for them. 

 Their rules of astronomical calculations involve enigmatic verses which 
they know by heart; in that way, they have no need of tables of rules. By means 
of those verses which they can be seen repeating as they go along (as we 
repeat our formulas) and of those cowries, they calculate eclipses of the sun and 
of the moon with the greatest speed.  

 ... Their tables for the sun and the moon are written on palm leaves cleanly 
cut to the same size. They assemble them in kinds of booklets which they 
consult when they want to calculate an eclipse. They use a small stylet or awl to 
trace on those leaves whatever signs they wish. This stylet traces a slight but 
visible line by tearing the thin film that covers the leaf. 

 What I was able to learn of the Brahmanas’ astronomy boils down to five 
chief points: the use of the gnomon, the length of the year, the precession of 
equinoxes, the division of the zodiac into twenty-seven constellations, and the 
calculations of eclipses of the sun and the moon. ...” 

  “Dissertation on India, Particularly on a Few Points of the 
 Tamil Gentiles’ Astronomy”, Histoire de l'Académie Royale des 
 Sciences, 1772, 2nd part, pp. 174–75 (tr. Michel Danino). 
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Chemistry in India: A Survey 

 

Chemistry, as we understand it today, is a relatively young discipline; it took shape in 

18th-century Europe, after a few centuries of alchemical tradition, which was partly 

borrowed from the Arabs. (Alchemy was a semi-esoteric practice 

whose ultimate goal was to turn base metals into gold and 

discover an ‘elixir of life’ that would grant immortality.) Other 

cultures — especially the Chinese and the Indian — had alchemical traditions of their 

own, which included much knowledge of chemical processes and techniques. 

Early Chemical Techniques 

In India, we can trace such techniques all the way to the Indus civilization (3rd 

millennium BCE) and its antecedents. The Harappans’ metallurgical skills have been 

described in the module on Metallurgy in India. Pottery 

called for a control of processes such as heating, fusion 

and evaporation. Bead-making involved complex 

treatments of minerals, including bleaching a bead with a 

solution of calcium carbonate, then heating it in a kiln, so as to leave permanent white 

designs on it.  

 
A bleached bead from Harappa (courtesy: J.M. Kenoyer). 

Define alchemy with 
regard to chemistry. 

Explain the role and place of 
metallurgy in the emergence 
of civilization. 



2 

 

 Harappans also experimented with various mortars and cements made of burnt 

limestone and gypsum, among other components. Finely crushed quartz, once fired, 

produced faience, a synthetic material; it was then coated with silica (perhaps fused with 

soda) to which copper oxide was added to give it a shiny turquoise glaze. Faience was 

then shaped into various ornaments or figurines. The addition of iron oxide gave a 

greenish blue tint to glazed pottery, while manganese oxide resulted in a maroon colour. 

 
A Harappan bangle made of faience (courtesy: J.M. Kenoyer). 

 Such techniques survived the end of the Indus civilization and found their way to 

the later Ganges civilization (1st millennium BCE), often with 

innovations — glass manufacture, for instance: numerous glass 

beads and other artefacts have been unearthed from Taxila in the 

Northwest to Nalanda in the East and Arikamedu in the South. (More technologies will be 

discussed in the module on Other Technologies in India.) 

 Pigments were another area for skilled chemical practices, and were required for 

painting (witness the famous Ajanta murals) as well as dyeing of cotton and other 

What uses was glass 
initially put to? 
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textiles. Interestingly, sources of pigments were not limited to organic materials (such as 

extracts of specific flowers or fruits) but included mineral sources, from carbon (lamp 

black) to arsenic sulphide (yellow ochre) or copper acetate (verdigris, greenish-blue in 

colour). 

Atomism in Vaiśeṣika 

Although it did not translate into actual chemistry, the Indian notion of atomism 

deserves a brief mention (this will be developed in the module on Perceptions of the 

Physical Universe). Atomism, or the concept that matter is ultimately made of 

indivisible building blocks, appeared in India a few centuries BCE as part of philosophical 

speculations, in particular in the Vaiśeṣika, one of the six philosophical systems of ancient 

India (see the module on Indian Philosophical Systems). The author of the Vaiśeṣika 

Sūtras came to be known as Kaṇāda (literally ‘eater of particles’) and may have lived any 

time after 500 BCE. 

 In this system, all substance was seen as an aggregated form of smaller units called 

atoms (aṇu or paramāṇu), which were eternal, indestructible, spherical, supra-sensible 

and in motion at the primordial state; they could form pairs or triplets, among other 

combinations, and unseen forces caused interactions between them. The Vaiśeṣika system 

identified nine types of substance (dravya): (1 to 5) the five elements (earth or prithvi, 

water or ap, fire or tejas, wind or vāyu, ether or ākāśa), (6) time (kāla), (7) space or 

direction (dik), (8) the mind (manas), and (9) the spirit or knower (ātman). Besides, 

substance had twenty-four different qualities (guṇas), including fluidity, viscosity, 

elasticity and gravity. While fluidity was related to water, earth and fire, viscosity was 

unique to water, and gravity to earth. Distinctive characteristics of sound, heat and light 

were also discussed, which often came close to later discoveries of physics, although, 

lacking a mathematical apparatus, they did not evolve into scientific theories.  
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Chemistry in Early Literature 

We find plentiful evidence of knowledge of chemical practices in some of India’s early 

literature. 

 Kauṭilya’s Arthaśāstra is a well-known text of governance and administration 

authored probably in the 3rd or 4th century BCE, during the Mauryan era. It has much data 

on prevailing chemical practices, in particular a long section on mines and minerals 

(including metal ores of gold, silver, copper, lead, tin and iron). It also discusses the 

various characteristics of precious stones (pearl, ruby, beryl, etc.), details of fermented 

juices (from sugarcane, jaggery, honey, jambu, jackfruit, mango, etc.), and oil extraction. 

 The fundamental two texts of Ayurveda are the Caraka Saṃhitā and the Suśruta 

Saṃhitā, both dated a few centuries CE (see module on Life Sciences: Historical 

evolution of India’s medical tradition). Not only do they turn to a wide range of 

chemicals for medical use — metals, minerals, salts, juices — but they also discuss the 

preparation of various alkalis (kṣāra), which is regarded as one of the ‘ten arts’ (kalā). 

Alkalis are described as mild, caustic or average and are prepared from specific plants: 

after the plants have been burnt together with some limestone, their ashes are then 

stirred in water, filtered, and the resulting solution is concentrated by boiling, to which 

burnt limestone and conch shells are added. Such alkalis were used to treat surgical 

instruments as well as thin sheets of metals like iron, gold or silver intended for the 

preparation of drugs. These texts also speak of organic acids extracted from plants such 

as citrus or tamarind (an awareness of mineral acids came much later). 

 Varāhamihira’s Bṛhat Saṃhitā, an encyclopaedia of sorts composed in the 6th 

century CE, has a chapter on the preparation of numerous perfumes out of sixteen 

fundamental substances mixed in different proportions. Indeed, perfumery and 

cosmetics formed a major branch of chemical practices in classical and medieval India. 
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The Bṛhat Saṃhitā also includes various recipes, for instance for the preparation of a 

glutinous material to be applied on the roofs and walls of houses and temples; it was 

prepared entirely from extracts from various plants, fruits, seeds and barks which, after 

being boiled and concentrated, were then treated with various resins. It would be 

interesting to test and scientifically assess such recipes. 

 Several texts (such as the Kāmasūtra) contain a list of the traditional sixty-four arts 

which an accomplished person was supposed to master. Among them, interestingly, we 

find, ‘Knowledge of gold and silver coins, jewels 

and gems; chemistry and mineralogy; coloured 

jewels, gems and beads; knowledge of mines and 

quarries,’ which testifies to the attention paid to 

such fields.  

The Classical Age 

Alchemy in India emerged around the mid-first millennium CE, during the Gupta empire. 

Its origins remain hard to trace, and scholars have proposed that it received inputs from 

China, where the discipline is well attested as early as in the 2nd century CE. Whatever its 

beginnings, Indian alchemy soon took a stamp of its own. It was variously called 

rasaśāstra, rasavidyā or dhātuvāda; the word rasa has many meanings, such as essence, 

taste, sap, juice or semen, but in this context refers to mercury, seen as one of the most 

important elements. Mercury was identified with the male principle (Shiva), while 

sulphur (gandhaka) was associated with the female principle (Shakti), and most 

alchemical texts were presented as a dialogue between Shiva and Shakti. (Intriguingly, 

the genders of mercury and sulphur are the other way round in Chinese alchemy!) This is 

in tune with the Tantra philosophy, and indeed, in alchemical practices, preparations 

Why should the knowledge of 
precious stones and metals be 
regarded as so important that it was 
included in this list of sixty-four arts? 
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and processes, mercury was regarded as divine and assumed to be potent enough to 

confer not only longevity but also occult powers, including invisibility and levitation. 

 There is a vast alchemical literature, authored by savants such as Nāgārjuna, 

Govinda Bhāgavat, Vāgbhata, Somadeva, Yaśodhara, among many others. The rasaśāstra 

texts discuss many chemical substances and their interactions. They were categorized as 

follows (with some variations): 

 mahārasas or eight major substances: mica, tourmaline, copper pyrite, iron pyrite, 

bitumen, copper sulphate, zinc carbonate, and mercury (sometimes lapis lazuli and 

magnetite or lodestone are included); 

 uparasas or eight minor substances: sulphur, red ochre, iron sulphate, alum, 

orpiment (arsenic trisulphide), realgar (arsenic sulphide), collyrium (compounds of 

antimony), and tintstone or cassiterite (tin dioxide).  

 navaratnas or nine gems, including pearl, topaz, emerald, ruby, sapphire and 

diamond; 

 dhātus or seven metals: gold, silver, copper, iron, lead, tin, zinc; a few alloys (such 

as brass, bronze and combinations of five metals) were also included; 

 poisons (viṣa or garala) and plants; among the latter, over 200 are named in the 

texts (their identification is not always certain); plants were required, in particular, 

to treat or ‘digest’ metals and minerals.  

 In the quest for the elixir of life, mercurial preparations were supposed to bestow 

long life and youthful vigour; mercury was sometimes called amṛtadhātu or ‘immortal 

metal’. In practice, some Ayurvedic and Siddha medicines were derived from various 

metals and minerals, but only after those had undergone complex purificatory processes 

so as to remove their toxic effects (or ‘kill’ them, as the texts say) and make them fit for 
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internal use. For instance, although mercury compounds are regarded as poisonous, 

cinnabar (mercuric sulphide, HgS) went through eighteen complex processes (saṃskāras), 

including rubbing with various medicinally efficacious plant juices and extracts, 

incorporation of sulphur, mica, alkaline substances, etc. The resulting mercury 

compound was then declared fit for consumption and believed to lead to the body’s 

rejuvenation. Similar processes existed in Tamil alchemy and the Siddha system of 

medicine, which developed, in addition, special techniques in connection with naturally 

occurring salts, especially three of them (muppu), consisting of rock salts and various 

carbonates. 

 
Native cinnabar or mercuric sulphide (courtesy: Wikipedia). 

 Transmuting base metals, such as lead, tin or copper, into gold was another pursuit 

of alchemy, and involved five operations: smearing, throwing, pouring, fumigating and 

impact. Here again, mercury, sometimes called svarṇakāraka or ‘maker of gold’, often 

played a major role. The processes described in the texts are quite elaborate, extending 

to many days; their precise details cannot often be followed, however, as there are 

uncertainties about some plants, minerals, or their treatments. But transmutation was 

not regarded as a purely mechanical process: honesty, self-control, sincerity of purpose, 
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devotion to God, obedience to the guru and faith in 

rasavidyā were regarded as essential for the rasavādin 

to achieve success. Actual practices were kept secret, 

as the goal would fail to be reached if they were 

divulged to the uninitiated. 

 Claims of actual production of gold out of base metals extend to recent times, such 

as a 1941 demonstration recorded on a marble slab at New Delhi’s Lakshminarayan 

temple; naturally, such claims must be viewed with the greatest scepticism. More likely, 

the colour of the metal was so altered that it appeared golden; indeed, some texts refer 

to gold-looking alloys of silver, copper and mercury. In the alchemical tradition, the 

transmutation of metals may also be taken as a metaphor for the body’s own 

transmutation through the elixir of life, which was the ultimate objective of Indian 

alchemists. In any case, the quest for this elixir or the transmutation of base metals did 

lead to actual and valuable chemical techniques, in the medical field in particular, and 

eventually contributed to the Ayurvedic and Siddha pharmacopoeias. 

Laboratory and Apparatus 

The texts carefully spell out the layout of the laboratory, with four doors, an esoteric 

symbol (rasaliṅga) in the east, furnaces in the southeast, instruments in the northwest, 

etc. Besides mortars (of stone or iron) and pestles, bellows (to heat the furnaces), sieves, 

pans, tongs, scissors and earthen or glass vessels, the apparatus included specialized 

instruments ingeniously developed for heating, steaming, distilling, triturating or 

extracting substances. Let us mention just a few of them: 

 

Why were moral qualities  given 
as much importance as technical 
knowledge of alchemy? 
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An artist’s view of an alchemical laboratory or rasaśālā (courtesy: INSA). 

 the mūsa yantra or crucible, usually made of white clay or of the earth of an anthill 

mixed with rice husk, iron dust, chalk, etc.; such crucibles would have various 

shapes and sizes, depending on their application; 
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 the koṣṭhi yantra, for the extraction of ‘essences’ of metals, consisting of two 

rimmed vessels, with fire urged from above and a side blower; besides the metals, 

the vessels would be filled with charcoal; 

 the svedanī yantra, a big earthen vessel used for steaming; 

 the dolā yantra, in which a pot is half-filled with a liquid and a suspended substance 

absorbs the liquid’s vapours; 

  
A representation of the koṣṭhi yantra (left) and the dolā yantra (right) 

(Courtesy: National Science Centre, New Delhi) 

 the pātana yantra, for sublimation or distillation; it could be upward, downward or 

sideways; the second was the ādhana yantra, in which a paste of mercury was coated 

at the bottom of the upper vessel, allowing vapours to descend into the lower 

vessel and combine with substances kept there; 

 the dhūpa yantra, used for fumigation of gold leaves or silver foils with fumes of 

sulphur or other substances. 
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A representation of the ādhana yantra (left) and the dhūpa yantra (right) 

(Courtesy: National Science Centre, New Delhi) 

 Altogether, India’s chemical traditions were rich and varied, and fused elaborate 

techniques with a spiritual component. Although they may not have directly contributed 

to the birth of modern chemistry, they did result in considerable practical applications, 

especially in fields like metallurgy, gemmology and medicine.  

*** 

Comprehension 

1. What distinguishes an organic pigment from a mineral one? 

2. How was the atom described in early Indian philosophical systems? 

3. What distinguishes semiprecious from precious stones? 

4. Write a few lines on two principal applications of chemical practices in India. 

5. Why did mercury come to be called amṛtadhātu? 
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Match the following 

Arthaśāstra bleached semiprecious beads 

Harappan technologies Female 

dhātus natural salts 

sulphur distillation 

Siddha medicine governance 

pātana yantra seven metals 

Project ideas 

 Explore the various technologies practised by Harappans and how they helped in 

the evolution of the Indus civilization. 

 List out the various pigments used in Ajanta’s paintings and the ways in which they 

were used. Make a PowerPoint presentation. 

 Compare the yantras or instruments of the Indian alchemist’s laboratory with 

instruments currently used in chemical laboratories. Can any parallels be drawn, 

either in the instruments or in the processes they were designed for? 

 Among the mahārasas and uparasas, how many chemicals can you identify? What 

are their main properties? Prepare a table for at least eight of those sixteen 

chemicals, with five columns: 1. common name (for instance, ‘orpiment’); 2. 

Sanskrit name when available (tālaka); 3. technical name (arsenic trisulphide); 4. 

formula (As2S3); 5. properties (a naturally occurring toxic mineral; used as a yellow 

pigment).  
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Extension activities 

 Under the guidance of an experienced potter, collect clay, shape it into a pot and fire 

it in a kiln. Each student should make at least five pots of different sizes and shapes. 

 Varāhamihira’s Bṛhat Samhitā has a set of recipes to make perfumes by mixing in 

different proportions the following sixteen fundamental substances: ghana, vālaka, 

śaibya, karpūra, uśira, nāgapuṣpa, vyāghranakha, spṛkkā, agaru, madanaka, nakha, tagara, 

dhānya, karcūra, coraka, candana. (A translation provided in one of the editions read: 

Cyperus rotundus, Aporosa lindieyana, benzoin, camphor Vetiveria zizaniodes, Mesua 

ferrea, cuttlefish bone, Bryonopsis laciniosa, Aquilaria agallocha, Randia dumetorum, shell 

perfume, Valeriana wallichii, coriander, Hedychium spicatum, Scirpus articulatus, 

sandal.) Are you familiar with some of them? Can you identify a few more on the 

Internet? Where can they be got today? Why do you think they were selected as 

basic ingredients for perfumes? 

Further Reading 

1.  A.K. Bag, ed., History of Technology in India, Vol. 1: From Antiquity to c. 1200 AD, Indian National 
Science Academy, New Delhi, 1997 

2.  D.M. Bose, S.N. Sen & B.V. Subbarayappa, eds, A Concise History of Science in India, Universities 
Press, Hyderabad, 2nd edn, 2009 

3.  K.V. Mital, ed., History of Technology in India, Vol. 3: From 1801 to 1947 AD, Indian National 
Science Academy, New Delhi, 2001 

4.  Acharya Praphulla Chandra Ray, A History of Hindu Chemistry, 1902, republ., Shaibya 
Prakashan Bibhag, centenary edition, Kolkata, 2002 

5.  P. Ray, History of Chemistry in Ancient and Medieval India, Indian Chemical Society, Calcutta, 1956 

6.  B.N. Seal, Hindu Chemistry, 1911, republ. Bharatiya Kala Prakashan, New Delhi, 2008 

7.  B.V. Subbarayappa, ed., Chemistry and Chemical Techniques in India, Project of History of Indian 
Science, Philosophy and Culture, & Centre for Studies in Civilizations, New Delhi, vol. IV, 
part 1, 1999 
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Internet Resources (all URLs accessed in May 2012) 

 A summary of the history of Indian chemistry: 
www.infinityfoundation.com/mandala/t_es/t_es_agraw_chemistry.htm. 

 Extracts from a book on alchemical traditions in Siddha medicine: 
http://thehealingproject.net.au/wp-content/uploads/2009/10/David-WHITE.-The-
Alchemical-Body.-Siddha-Traditions-in-Med%E2%80%A6.pdf 

 A brief account of Acharya Prafulla Chandra Ray’s life: 
www.vigyanprasar.gov.in/scientists/pcray/PCRay.htm 

 Online version of Acharya Prafulla Chandra Ray’s History of Hindu Chemistry, vol. 1: 
http://archive.org/download/historyofhinduch01rayprich/historyofhinduch01rayprich.pdf 

 Brief overviews of the world history of chemistry: 
www.experiment-resources.com/alchemy.html 

www.chm.bris.ac.uk/webprojects2002/crabb/history.html 

 Brief overviews of the world history of alchemy: 
www.chemistrydaily.com/chemistry/Alchemy 

www.alchemylab.com/history_of_alchemy.htm 

 An online course and resources on the world history of alchemy: 
www.kean.edu/~bregal/HIST4236.htm 

 A brief history of chemistry in ancient and medieval ages: 
https://www.mtholyoke.edu/courses/smoss/TEI_projects/chem250_sp06/MamtaDass/chart
.html 

 A history of chemistry in the West: 
www.waldorfresearchinstitute.org/pdf/RCChemistryRidenour.pdf 

 Resources on (mostly modern) chemistry: 
www.chemheritage.org/discover/online-resources/chemistry-in-history/index.aspx 
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Primary Texts on Chemistry in India: A Selection 

Note: Indian texts of chemistry / alchemy deal primarily with the extraction, 

processing and purification of metals, especially for medicinal purposes. A few 

such excerpts are presented in the selection of primary texts for the module 

on Metallurgy in India. Here, with the exception of the king of metals — 

mercury — passages of a different nature have been selected so as to give a feel 

of the range of the discipline.  

 

Vātsyāyana (4th to 6th century CE), Kāmasūtra (tr. Richard Burton) 

Note: Chapter 3 of the Kāmasūtra, entitled ‘On the Arts and Sciences to be Studied’, 

contains a list of 64 arts which men and women alike were expected to study. Many of 

those arts have to do with music and other arts, poetry, language, decorative arts, and 

various mind games such as brain-teasers, riddles, secret codes, etc. The following 

concern technical knowledge and show the importance attached in that era to chemistry, 

gemmology and metallurgy. 

... 34. Carpentry, or the work of a carpenter. 35. Architecture, or the art of 

building. 36. Knowledge about gold and silver coins, and jewels and gems. 

37. Chemistry and mineralogy. 38. Colour jewels, gems and beads. 39. 

Knowledge of mines and quarries. 40. Gardening, knowledge of treating the 

diseases of trees and plants, of nourishing them, and determining their ages. 

... 

*** 
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Nāgārjuna (7th or 8th century CE), Rasendramaṅgalam (tr. H.S. Sharma) 

Note: This text deals with the eighteen processes which mercury had to undergo before 

it was considered to have reached a form suitable for internal consumption. (Note that 

the processes are only named, not fully explained.) Medicine was clearly one of the chief 

applications of chemistry. 

For the treatment [of diseases], mercury and mercurials along with minerals 

and metals etc. are useful, therefore in the first chapter the process of 

incineration, in second the process of melting into various minerals, in third 

the holding of quicksilver [= mercury], in fourth the process of making pills, 

in fifth the treatment of all diseases caused through vitiated vāta and 

humours of the body, in sixth the attractive and odorous preparations of 

microfine powders, in seventh detoxication and [enema] eye treatment, and 

in eighth chapter various classifications are described. (1.3–5) 

The quicksilver is subjected to 1) fomentation, 2) tormentation, 3) calcination, 

4) elevation, 5) distillation, 6) stimulation, 7) limitation, 8) confination, 9) 

transmission, 10) abortion, 11) dissolution (inner melting and outer melting), 

12) oxidation, 13) morsel-size determination, 14) dyeing function, 15) 

transmigration, 16) interruption, 17) metallic-penetration, 18) administration 

on human body. If one does not know all these processes of mercury he is 

harmful for everyone. Therefore, after obtaining the proper knowledge of all 

these mercurial processes and having assistance of such experts along with 

all requisite apparatus, start the rasakarma [practice of chemistry]. (1.22–24)  

*** 
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Al-Bīrūnī’s India (11th century) (tr. Edward Sachau) 

Note: Al-Bīrūnī was a Persian scholar and scientist travelled to India as part of Mahmūd 

of Ghazni’s entourage and authored in 1030 a comprehensive study of Indian customs 

and sciences, especially astronomy. Here he records what he has heard of Indian alchemy 

(and continues with a strong condemnation of the whole discipline). There are a few 

inaccuracies in his account (rasa refers to mercury, not gold; tālaka is orpiment, not talc), 

but it is still useful as independent evidence that alchemy was well established in India 

by this time. 

The [Indian] adepts in this art try to keep it concealed, and shrink back from 

intercourse with those who do not belong to them. Therefore I have not been 

able to learn from the Hindus which methods they follow in this science, and 

what element they principally use, whether a mineral or an animal or a 

vegetable one. I only heard them speaking of the process of sublimation; of 

calcination, of analysis, and of the waxing of talc, which they call in their 

language tālaka [orpiment or arsenic trisulphide], and so I guess that they 

incline towards the mineralogical method of alchemy.  

 They have a science similar to alchemy which is quite peculiar to them. 

They call it Rasāyana, a word composed with rasa, i.e. gold. It means an art 

which is restricted to certain operations, drugs, and compound medicines, 

most of which are taken from plants. Its principles restore the health of those 

who were ill beyond hope, and give back youth to fading old age, so that 

people become again what they were in the age near puberty; white hair 

becomes black again, the keenness of the senses is restored as well as the 

capacity for juvenile agility ... (Chapter 17) 

*** 
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Rasārṇavakalpa (author unknown, about 11th century) (tr. Mira Roy & B.V. 

Subbarayappa) 

Note: This text deals with mercury processing, both its supposed transmutation into 

gold and its preparation for medicinal use. Some of the plants mentioned here have not 

been securely identified. Although it is not easy to understand the precise processes 

involved, they were clearly very elaborate, and brought into play a number of plant 

extracts, among other natural chemicals. 

Mercury is to be considered as endowed with the properties of all metals. It 

pleases the Lord of Uma [i.e., Shiva, identified in alchemy with mercury]. 

What is the utility of narrating much, as what is it [on the earth] that cannot 

be acquired with mercury? 

 Mercury [liṅga] being rubbed in a silver vessel, is to be placed therein. 

This mercury, with the application of medicinal plants and being roasted in 

puṭa [an appliance], becomes the bestower of happiness. 

 Mercury being treated well is endowed with the qualities of metals 

[dhāturūpīrasa]. It is considered an auspicious [substance]. He, who is blessed 

with this mercury, becomes invincible, even by gods. 

 All undertakings relating to different preparations are considered as 

best when performed in a well-situated place having beautiful environment 

on an auspicious and excellent day. The preparations are to be carried out 

after properly pondering secretly over the [alchemical] operations. 

 Half tolā [a unit of weight] of the aforesaid preparation of mercury and 

one tulā [a larger unit of weight] of yellow orpiment [arsenic trisulphide] 

after mixing thoroughly in mortar with pestle, [the mass] is to be mixed with 
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the juice of bhṛṅga [a plant, Eclipta alba]. After drying, it is to be roasted in 

moderate heat. 

 The roasted mass is to be [then] left undisturbed for three days, and is 

again to be ground to a fine powder. This [powdered mass] is to be then dried 

without exposure to the sun, and is to be heated thrice with the aid of the 

juice of apāmārga [a plant, Achyranthes aspera]. 

 The roasted product is to be then finely ground and dried in shade. It is 

to be roasted nine times with [the juice of] payovallī, dried perfectly, and 

powdered well. 

 The juices of puṣpī [a plant, Pandanus odoratissimus], śvetā and girikarṇikā 

[together], hundred ṭaṅkas by weight, are to be dried in shade. 

 The juices of śambhu, arkavallī, vellakāra and suśīrakī [together] are to be 

mixed separately with the juice of nāgavallī, and then with hundred ṭaṅkas of 

the [above-mentioned] juice. 

 The mixture is to be roasted in puṭa eleven times. Orpiment [probably 

the above-mentioned preparation of orpiment] should be added to it. The fine 

paste prepared from the mixture of the two is to be pounded with orpiment. 

 This product is to be roasted again six times in puṭa with the aid of juice 

of the [above-mentioned] plants. Then it is to be covered carefully with the 

expressed juices of completely matured kumārī [probably Aloe indica] and of 

bahulā [a name of several plants] on being admixed with the juice of mūlaka 

[Raphanus sativus]. 

 O Physician [alchemist]! transform mercury which has been kept in 

secret into gold [with the aid of the above-prepared substance]. 
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 Cinnabar [mercuric sulphide], on being pressed thoroughly, is to be 

rubbed with the application of [the juice of] kanyā [Aloe indica] eleven times. It 

is to be then filtered through fine cloth, and [the filtered product] is to be 

mixed with pure orpiment. Mercury which is [thus] produced [from the 

processing of cinnabar] loses its fluidity [when mixed with orpiment]. 

 This mercury is to be mixed with the juices of leaves of haṁsagamanī 

[perhaps Herpestis monniera], gajadhvajī [perhaps Heliotropium indicum], lajjakā 

[Hibiscus vitifolius], arkanamitā [Gynandropsis pentaphylla] and anāmikā, and of 

all the parts of arka [Calotropis gigantea] for a fortnight. It is to be then treated 

with [the juice of] vallaki for twenty-eight days. 

 The mass is to be dried in shade, pressed and dipped in the juice exuded 

from lac. After preparing solid mercurial drug [rasāyana], the juices of plants, 

like arka [Calotropis gigantea], pippala [or aśvattha, the peepal tree, Ficus 

religiosa] and jaṭadhara [perhaps Nardostachys jatamamsi], are to be mixed with 

this. 

 This mercurial drug is to be rubbed in the liquid content [i.e. juices of 

three aforementioned plants], which is the repository of guṇas [properties 

befitting the preparation]. This is to be made into small balls. The 

performance is to be carried out in an auspicious house. When treated seven 

times in liquid content, the substance [i.e. the mercurial drug] loses its 

fluidity and attains the capacity of penetrating into the metals. May this 

product be auspicious for us! (53–68) 

 Mercury and sulphur are turned into nectar and poison according to 

purposes of their uses. When they are taken according to rule they act as 
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nectar but when they are used without observing any rule, they act like 

poison. (336–337) 

*** 

Vāgbhaṭa (13th century), Rasaratnasamuccaya (tr. adapted from Damodar 

Joshi) 

Note: This text explains many processes for the purification and use of mercury and 

other metals. The selected passages deal with the qualifications of a teacher and a 

student, and the specifications of the laboratory and its instruments. 

Qualities of a teacher of rasaśāstra 

Rasavidyā Guru [a teacher of alchemy] should possess the following qualities: 

all the knowledge, expertise in various processes and a thorough knowledge 

of all the literature on rasa. He shall have achieved success in many sacred 

texts, shall always have courage, a highly distinguished personality and an 

unswerving mind; he shall be very affectionate of Lord Siva and a thorough 

devotee of Goddess Pārvatī, and have firm belief in all the gods and oblations. 

He shall also have a specialized knowledge of all sacred traditions and texts 

and shall be very competent in performing alchemical operations. (6.3-4) 

Qualities of a disciple 

Only a disciple possessing the following qualities is expected to achieve 

success in alchemical operations. He shall be highly devoted to the teachers, 

possess good moral conduct, shall always be truthful, persevering, energetic, 

sincere and duty-conscious, obedient, free from arrogance and malice, 

dedicated to the respective traditions, efficient, peace-loving and shall 

regularly practise the sacred texts or prayers. (6.6) 
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Disqualifications of a disciple 

For persons who are disbelievers, who possess corrupt manner and conduct, 

are selfish or greedy, desirous of acquiring knowledge from persons other 

than gurus by trickery, deception, mischievous methods and insolence, even a 

little success in gems, hymns or medicines is impossible. And if through 

ignorance such persons indulge in the practice of rasakarma [alchemical 

practices] they are likely to waste their wealth and will not get happiness 

either in this world or in the other world. (6.8–9) 

 Hence, it is only when the teacher is pleased with the devotion of the 

disciple that the latter should start learning rasavidyā for his own success, as 

the knowledge received with folded hands and bowed head can alone prove 

successful and produce best results. (6.10)  

Location and building of the rasaśālā [laboratory] 

The rasaśālā should be built in a place which is free from all fears and 

disturbances; is rich in all kinds of medicinal herbs; is very charming; is 

endowed with a well; and is located in the very auspicious northern, 

northeastern or eastern direction or region of the earth. Its building should 

be well protected with high boundary walls and it should be well equipped 

with all necessary instruments. (7.1-2) 

Working arrangement of rasaśālā according to direction 

The working of rasaśālā is said to have been divided in the following eight 

divisions. In the eastern region [purva digbhaga] of the rasaśālā should be 

installed a statue of Lord Bhairava [an aspect of Shiva]. In the southeastern 

quarter [āgneya koṇa] the pharmaceutical operations involving the use of fire 

should be performed. In the southern part [yāmya bhāga] the works involving 
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the use of stone made implements should be done. In southwestern quarter 

[naiṛtya koṇa] the operations involving the use of sharp instruments [śastras] 

such as cutting, slicing, etc. should be conducted. The western part [vāruṇa 

bhāga] should be used for washing, cleaning, etc. where the use of water is 

required. In the northwestern quarter [vāyavya koṇa] the drying of the drugs 

or preparations should be done. The works related to transformation of lower 

metals into higher metals [vedhakarmas] should be done in the northern 

region [uttara digbhāga] of the śālā and the prepared medicines or products 

should be stored in the northeastern quarter [Īśakoṇa] of the pharmacy. (7.3-

4). 

Materials and equipments 

It is further mentioned in this context that the rasaśālā should have a 

collection of all the materials required for performing alchemical operations. 

The following is the list. [There follows a long and detailed list of all the 

instruments, tools and natural ingredients that a properly equipped 

laboratory should have.] (7.6) 

*** 

Yaśodhara Bhaṭṭa (13th century), Rasaprakāśa Sudhākara (tr. adapted from 

Damodar Joshi) 

Note: This text gives a detailed description of some of the standard apparatus used in the 

laboratory, and examples of processes they are used for. A few more preparations from 

the same text have been excerpted. 
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Pātana saṃskāra [process of distillation] 

Pātana [distillation / sublimation] is an important karma [practice] which I 

will mention here in detail. Pātana is of three types, namely, urdhvapātana 

[upward distillation], adhaḥpātana [downward distillation] and tiryakpātana 

[lateral distillation]. It destroys rasa doṣas [mercurial impurities]. 

Urdhvapātana yantra: apparatus for upward sublimation 

Here the definition of urdhvapātana yantra is given. Take an earthen pot of 

wide mouth having six aṅgulas height, seven aṅgulas mouth dimension and 

thirteen aṅgulas circumference. Take another wide mouth earthen pot of 

same size.  

 Prepare a paste of mercury with two kṣāras [alkalis, sarjikṣāra and 

yavakṣāra], hiṅgu [asa foetida, sometimes cinnabar], five lavaṇas [salts, 

saindhava, sāmudra, viḍya, sauvarcala and romaka] and the drugs of amla varga 

[plants with acid leaves or fruits] separately. This kalka should be pasted 

inside the lower vessel. Place the upper vessel upside down on the mouth of 

lower vessel to make like a saṃpuṭa. Seal the joint of this assemble with a 

paste made of ash and salt. Place this apparatus on the culhī [furnace] and 

apply dhānyāgni [mild heat]. Make a jalādhāna [water tank] on the upper 

surface of the upper vessel to fill the water and to keep it cool. The heat 

should be given for four yāmas [twelve hours]. On self cooling collect the 

sublimated mercury from the upper vessel after opening the apparatus. It is 

called urdhvapātana and is used for the sublimation of mercury. 

Adhaḥpātana yantra: apparatus for downward sublimation 

The same apparatus prepared with wide-mouth vessels if kept in opposite 

manner [i.e. keeping mercury containing pot up and empty pot down in a pit 
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containing mud]. Apply heat on its upper portion for three yāmas [nine 

hours]. And thus, mercury is sublimated downward and condenses in the 

lower cool vessel. Experts of rasaśāstra call it as adhaḥpātana yantra [apparatus 

for downward sublimation of mercury]. 

Tiryakpātanam: apparatus for lateral sublimation 

First prepare a paste of mercury with the drugs mentioned earlier. Apply this 

paste of mercury in a tiryakghaṭa [pot placed transversely]. Fix another small 

pot in its mouth. Make a hole in the middle of the upper pot and insert an 

iron rod in this hole keeping the other end of the rod in a pot containing 

water. Seal the joints properly with the paste mentioned above. Apply strong 

heat to the pot containing mercury paste for three yāmas [nine hours]. Thus, 

mercury moves in a transverse direction, is distilled and gets condensed in 

the vessel containing cool water. The arrangement should also be made to 

cool the iron rod to achieve proper condensation of mercury vapours. At 

present we may use modern distillation apparatus attached to the traditional 

apparatus [for proper condensation of mercury vapours] for this purpose. 

 The simple method for the preparation of all the three pātana yantras is 

said by me here as per the description of Rasa texts (1.49–62).  

Sāraṇa saṃskāra: blending a seed with mercury 

Now I am describing the method of sāraṇa saṃskāra which is an essential 

means of vedha [transformation] and vṛddhi [improvement] in the colour [of 

lower metals into that of higher metals] and which grants mahāsiddhi [great 

success] in all the karmas [practices]. Mercury processed with jāraṇa saṃskāra 

[calcination] should be kept in the mūṣā [crucible], with sāraṇa taila [oil of 

sāraṇa, see next section], kalka [paste or ball] and bīja [a seed used in 
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transmutation] mixed with kalka in pidhānikā mūṣā [a crucible used as a lid for 

another]. Close the mouth of the rasa mūṣā [the crucible containing mercury] 

with pidhanikā mūṣā and pidhanika mūṣā with a paste made of bhasma [calcined 

metal] and lavaṇa [salt]. Put three-fourth part of mūṣā yugma [the two 

crucibles joined together] in a pit prepared on the ground. Place strongly 

burning charcoals over the mūṣā and apply strong heat by blowing, in this 

way bīja jāraṇa [calcination] is done properly. ... And so jārita mercury 

develops wonderful properties. The mercury first treated with jāraṅa and 

then with sāraṇa saṃskāra becomes capable of giving all types of siddhis 

[success] both in lohavedha [transmutation of metals] and dehavedha 

[transformation of the body]. Without mercury being treated with jāraṇa and 

sāraṇa, how can one do the bandhana [alloying] of pārada [mercury]? 

 I witnessed this sāraṇa karma of mercury being done by my teacher; I 

have also performed it with my own hands and not merely heard about it. 

(1.119-124) 

Sāraṇa taila: oil of sāraṇa 

Sāraṇa taila may be prepared with the fats collected from matsya [fish], 

kacchapa [tortoise], maṇḍūka [frogs], jalukā [leaches], meṣa [sheep] and śūkara 

[pigs].  

 Bhūnāga viṭ [faecal mater of earthworms], kṣaudra [a type of honey], 

purīṣa of salabhādi [faecal matter of a grasshopper] and karṇa mala of mahīṣa 

[buffalo’s earwax], mix all these together in 1/16th part of mercury and 

prepare a paste which should be filtered in an oil; that oil is known as sāraṇa 

taila. (1.125–126) 

*** 
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Comprehension / Activities 

1. In the excerpts from Yaśodhara Bhaṭṭa, can you correlate some of the 

instruments with those described in the survey text on Chemistry in India? 

2. In the excerpts from Rasārṇavakalpa and Rasaprakāśa Sudhākara, how many plants 

can you identify, either through their Sanskrit or botanical names? 

3. Compare the qualities expected from a teacher and a student of alchemy with 

those expected from a teacher and a student in any discipline today. 

4. What other knowledge tradition does the location of the laboratories’ various 

activities with regard to the cardinal directions remind you of? (You will find a 

clue in the module on Indian architecture.) 
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Indian Literatures: A Survey 

 

Introduction 

Indian literature has a long history, extensive linguistic diversity and immense variety of 

forms. The tradition records that the ancient sage Vālmīki, the composer of the 

Ramāyāṇa, was the first to compose a śloka, a metrical 

couplet, dealing with the theme of suffering. The legend 

goes that he was a hunter and he killed one of the 

mating birds — when its mate died, the other bird went 

into wails of lamentation. On observing its deep anguish, 

Vālmīki gave up hunting, became an ascetic and 

composed the first couplet dealing with a worldly 

matter.    

Sage Vālmīki composing the Rāmāyaṇa 
(Courtesy Wikipedia) 

 Indian literatures are basically a product of the essentially oral Indian culture. 

Orality is an alternative culture — it may get written down or may co-exist with written 

analogue or it may not get written down. But even when an oral culture gets written 

down, it continues to be oral — witness for example texts such as Mahābhārata that 

remain recitative, performative texts even when rendered in different languages. There 

are also widespread compositions in almost all Indian languages of verse narratives 

devoted to love and war that are aural-visual compositions and are meant to be 

performed. As Bhalchandra Nemade notes in his 2009 book Nativism, ‘For centuries we 

have been accustomed to literature primarily as an oral manifestation of language and 
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our rural and [small communities’] literature has meant only the spoken word. No 

language is primitive in any sense and the spoken norm is not in any sense 

underdeveloped. He notes that of the 1952 distinct languages spoken in our country, not 

more than 24 can be associated with the written culture. Even in these so-called 

‘recognized’ literary languages, [only] a very marginal population has had a hand in their 

written literatures. In fact nearly all our literature was purely oral, [sometime also] in 

manuscripts that were [recited and] interpreted by some body to a gathering of 

expectant listeners. All types of works imbibed in different rasas including śṛṅgāra were 

collectively enjoyed by all age groups [castes and classes] without the slightest 

embarrassment to speaker or listener. Needless to say, the great umbrella of orality had 

been developed to shelter innumerable literary aesthetic systems. It has a continuous ... 

history, the last significant example of this culture in Marathi is Bahinabai’s poem, 

written and published in 1952.’ 

 Indian literature is a body of literatures, written and oral, classical and modern, 

from the Ṛgveda dialogues to Upanishadic narratives such as of Naciketa and Satyakāma, 

to Mahābhārata with its numerous stories, Cilappatikāram and Maṇimēkalai — the world’s 

only epics with women as the protagonists — and the celebrated Bṛhatkathā and 

Kathāsaritasāgara, the ‘Ocean of Stories’. 

 In the 8th century, Rājaśekhara, in his Kāvyamīmāṁsā, a work devoted to literary 

theory, notes three important features of Indian literature: 

i. It is composed in many languages including dialects and the speech of small 

communities; 

ii. While having a distinct Indian character, it has immense regional variety of 

forms and themes; and 
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iii. It is worldly and concerns the travails of ordinary human life. 

 Rājaśekhara visualizes the whole compositional literature in a human form. This 

visual image identifies many properties of literature:  

Words and meaning together constitute its substance. It is composed in many 

languages: ‘Sanskrit language is its mouth. Prākṛts are its arms. Apabhraṁsas, its 

thighs. Paisācī language, its feet, and mixed languages its chest. Even/honest (sama), 

pleasant (prasanna), melodious (madhura), extensive/liberal (udāra), vigorous (ojas) — 

these are your attributes. Metres, your pores. Question followed by an answer, 

conundrum or quiz, problem — these are your modes. Anuprāsa, 

alliteration/repetition, upamā, simile, and such other devices ornament you. Even 

śruti, dealing with ultimate meanings, praises you.’ (Rājaśekhara, Kāvyamīmāṁsā, 

Chapter 3)  

 Apart from defining in a straightforward manner the attributes of literature, this 

image captures the spread of compositional literature and attests the existence of such 

literature in almost all languages of India. Reference has been made to compositions 

even in the intermediate dialects. Rājaśekhara goes on to describe how Kāvyapuruṣa 

(poem as a person) and his bride, Sāhitya Vidyā (the art of literature), roamed all over 

the country. It is obvious they started their journeying from the middle country, the 

heartland, the area around Ujjain. Wherever they went, Kāvyapuruṣa’s dress and his 

song were influenced by the local practices. They travelled east (and a number of 

recognizable territories of the East and Northwest). Now this is interesting. What it 

means is that Indian Literature, though one, has many local and regional variations. Even 

today, the ‘fashions’ in films and music originating in middle India, in Mumbai, spread 

north, east, west and south of India; such is the cultural fact of India. This division of the 

subcontinent into three cultural zones is a very ancient division. Some major texts, in 

fact, come in three recensions corresponding to these three divisions — udīcya 
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(northwest), prācya (eastern), dakṣiṇātya (southern). Thus, the Mahābhārata comes in 

three recensions: Mithila, Pune text and Kumbakonam text. 

 From the point of view of dress and dance and music, Rājaśekhara divides the 

subcontinent into four parts: east, northwest, central and southern, with territories and 

regions of each zone clearly identified. From the point of view of properties of 

composition, however, there are only three zones.  

 Talking about the composition of literature in so many different languages, V.K. 

Gokak states that the languages in which this literature has been written fall into four 

main groups — Āryan, Draviḍian, Sino-Tibetan and Austric. Most of these languages also 

possess certain characteristics in common: the phonetic character of almost each Indian 

script, the normal word order of subject, object and verb. Composed almost in seven 

hundred dialects and not only in the twenty-two languages, which have a long cultural 

history and are recognized by the Sahitya Akademi of India, Gokak says that all regional 

and dialectal literatures share a ‘unique quality of Indianness ... [stemming from a] 

cultural tradition, which is five thousand years old. … It is noted that the works of 

Rabindranath and Saratchandra, Premchand and Jaisankar Prasad, Bharati, Karanth, 

Bendre and Thakazhi Shivashankar Pallai and of Sri Aurobindo, to name only a few, are 

all of a piece, in that they present a view of life and ethos which are essentially and 

perennially Indian. It is perhaps good to remember that some of the true and 

outstanding representatives of Indian literature (in the regional languages), which is 

both Indian and universal, are still the Saṅgam poets (3rd century BCE) and Kamban (12th–

13th century CE), the Āḻvārs (6th century CE onwards), Jñāneśvara (13th century), Tulsidās 

(16th century), Vidyāpatī (14th century), Shāh Abdul Latīf (17th–18th century), Mirzā Gḥālib 

(18–19th century) and the saint-poets of the different parts of the country ... This 
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continuity — the pastness of the present — has been possible because of the cultural 

unity of India. This unity is a unity in variety not in diversity.’ 

 History of Indian literature can be studied in more than one way from the point of 

chronology, language, writers/composers, or major works. The first phase, often called 

‘Ancient Period’, deals with what Patanjali calls Vaidikī, Vedic compositional literature, 

both verse and prose. This period approximately may be assigned to the period of time 

up to 1200 BCE, though, as is well-known, Indians not being a biographical people are 

interested only in the chronology of ideas and not in the temporal chronology. The 

second phase, often described as ‘Classical Period’ may be said to last from 1200 BCE to 

almost the 7th century CE and includes literature of classical Sanskrit, classical Tamil, Pāli 

and Prākṛt. The period has, as landmarks, the Sanskrit epics, the poetry of Kālidāsa, the 

Saṅgam Tamil literature, the Pāli Buddhist canon and the Prākṛt Jaina literature. The two 

Sanskrit epics, Mahābhārata and Rāmāyaṇa, the two Tamil epics, Cilappatikāram and 

Manimekhalāī, and Kālidāsa’s Śākuntalam and Meghadūta may be counted among the 

landmarks of this period. The third phase begins around the 1st century CE and may be 

said to last up to around the 11th century, and includes compositions in various Prākṛts 

including Mahārāṣṭrī, the most important literary Prākṛt. King Hāla’s Sattasaī or Gāthā 

Saptaśatī is an important landmark of this period.  

 The fourth phase, Apabhraṁsa Period or ‘Middle Period’, begins around the 7th 

century CE and lasts up to the 18th century when, with the colonization of India, Indian 

languages and literatures underwent a transformation through their contact with the 

Western thought and the English language. This period is tumultuous both in the 

external history marked by the impact of Islam that induced a decided shift from the 

classical languages and the classical literary habits and themes to modern Indian 

languages and new themes such as Bhakti. The Bhakti movement and aesthetics, 
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originating in Tamil country in the 7th century and spreading across India and Indian 

language-literatures, remains, on account of the way it imbued music, sculpture, 

architecture, literature, dance and painting, the most powerful art movement in India’s 

cultural history. The period also saw the rise and influence of Persian writing and the 

birth of a new language, Urdu, compositions in those two languages, and the adoption of 

some new forms such as gḥazal. While the period saw a host of Bhakti poets in practically 

all major languages of India, Nāyanmār and Āḻvār devotional poetry, Sūfi poetry in 

general and the two compositions, the Marathi Jñāneśvarī and Guru Granth Sāhib, may be 

counted among the outstanding landmarks of this period.  

 The Modern Period begins with the establishment of British rule in India in the last 

quarter of the 18th century. It is another watershed, the contact with the West, and marks 

‘a concerted change in poetic forms, themes, conventions, images, metrical frames, 

structural principles …’ apart from introducing Western theoretical thinking and forms 

such as Free Verse and Novel. Literature of the period also shows both the influence of 

Western sociopolitical thought and the tensions born out of it. The period saw 

compositions by Indians in a new language — English. The period however is not a 

complete break from the tradition in that many modern writers, including those who 

write in English, continue to draw their inspiration and themes from the classical epics 

and other texts. Several Indian writers have distinguished themselves not only in 

traditional Indian languages but also in English. India’s only Nobel laureate in literature 

was the Bengali writer Rabindranath Tagore, who wrote some of his work originally in 

English, and did some of his own English translations from Bengali. Major writers in 

English who derive inspiration from Indian themes are R.K. Narayan, Ruskin Bond, 

Vikram Seth, Salman Rushdie, Raja Rao, Anita Desai, Shashi Deshpande. There is far more 

prolific and diverse literary creativity in Indian languages and any selection of 

landmarks is bound to be unsatisfactory.  
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 We may tabulate the history of Indian literature as:  

1. Vedic Literature, approx. up to 1200 bce;  

2. Classical Literature, from 1200 BCE to 5th CE (in classical Sanskrit, Pālī, Prākṛt and 
Tamil); 

3. Prākṛt Literature, from 1st century CE to 11th century (in various Prākṛts); 

4. Apabhraṁsa Literature, from 7th century CE to 18th century (regional Indian 
languages’ literatures); 

5. Indian-language literatures in Modern period, from 18th century. 

 
 There is a large body of folk literature in all Indian languages and dialects and this 

popular literature is much larger than the written literature — we propose to 

incorporate some representative selections in the next year’s version of this module. 

Most of Indian literature is meant to be sung, recited or performed. The original 

phonocentrism (considering sound as a primary substance) of the Indian mind was 

perhaps both the result and the reason of this orality of Indian culture. The Indian 

literary tradition is therefore essentially oral and primarily one of verse.  

 ‘Oral literature’, often used interchangeably with ‘folklore’, operates in the sphere 

of the spoken (oral) word, as ‘literature’ operates in the domain of the written word. It 

may, depending on the richness of an oral culture such as India’s, include a wide variety 

of compositions: ritual texts, hymns and chants, epic, long and short poems, musical 

genres, folk tales, songs, myths, legends, proverbs, riddles, text-recitations, historical or 

quasi-historical narratives and even technical knowledge texts, including dictionaries.  

 This large body of literature is essentially participative and it operates in many 

ways in the social, cultural life of the Indian people. By virtue of its close relationship 

with the masses, including the unlettered, Indian literature is celebratory in its function 
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— people recite, sing, dance or enact a performance on every important occasion in the 

individual or family life and on every social occasion, a festival or mourning. There are 

pan-Indian forms, songs for example that are composed for all possible occasions. All 

these elements are present in the oral literatures of the country. For instance, the verbal 

compositions of Khāsī, Gāro, Ao, A’cik and Kokborok languages, among others of 

Northeast languages, have all the elements of orality — audiovisual (śravya-prekṣa) 

experience, highly evocative, de-contextualised, anonymous, structurally loose, metrical, 

open to extension, participative public transaction, immediate and intimate. The Indian 

literature is therefore, dominantly, performative, śravya-prekṣa, aural-visual, and is to be 

watched and heard rather than just read. The aural-visual elements are present strongly 

even in the urban written literatures of today. And even a massive structured 

composition such as the Mahābhārata with its innumerable translations, variants and 

editions, remains an oral text in the way it relates to its audience, in the way it is 

received in the kathā paramparā, the tradition of oral narration and exposition, and in its 

functioning as a frame of reference in the Indian society. Mahābhārata continues to be 

alive and vibrant as an enunciable, performance text. This reality of Indian literature 

puts it beyond the oral-written dichotomy.  

*** 
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Comprehension 

1. What, according to Rājaśekhara, are the three important features of Indian 

literature?   

2. In your group, read the account of Kāvyapuruṣa’s and his bride Sāhitya Vidyā’s 

travels. Take up their roles and write a dialogue using the information above. 

3. Complete the table given below using information from the text. 

History of Indian Literature 

Period Time Languages Major 
writers Works Other details 

Ancient up to 1200 BCE     

Classical 1200 BCE –5th c. 
CE     

Prakrit 1st c. CE – 11th c.     

Apabhraṁsa 7th – 18th c.     

Indian-language 
literature in 

modern period 
18th c. onward     

 
4. What do you know about India’s oral tradition? Discuss its key features. 

Project ideas 

1. Prepare a PowerPoint Presentation on Indian literature with three of the following 

points in mind: 
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• Some facts about Indian Literature 

• Define Indian Literature 

• Rājaśekhara’s description of Kāvyapuruṣa  

• India’s oral tradition  

• Five phases of Indian Literature. 

You may also use information from sources beyond this survey article. 

2. Organize a Literary Quiz using information from the above survey article. In 

addition, for making the quiz interesting you may consult some of the following 

URLs: 

• www.newworldencyclopedia.org/entry/india  

• http://journal.oraltradition.org/files/articles/11i/15_rai.pdf   

• http://ssubbanna.sulekha.com/blog/post/  

• http://wikipedia.org/wiki/Folklore_of_India  

• www.youtube.com/watch?v=2DHhPvbaV68 (‘The Story of India’ by Michael Wood) 
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Indian Literatures: Extracts from Primary Texts 

 

Notes: The following Extracts from Primary Texts are intended to offer 

glimpses of Indian literatures. However, teachers and students need not study 

all selected authors in depth; we suggest that for close study they may choose 

any six authors out of the thirteen listed below in alphabetical order. 

 Because several of the authors belong to the genre of Bhakti literature, 

we have prefaced the extracts with a brief essay on this genre. 

 
CONTENTS 

1. Āṇḍāḷ: Tiruppāvai 

2. Guru Gobind Singh: Mittar Pyāre Nū 

3. Guru Nānak Dev: Ārtī 

4. Hāla: Gāthā Saptaśatī  

5. Iḷaṅgō: Cilappatikāram  

6. Kabīr: Dohā 

7. Kālidāsa: Meghadūta 

8. Kṣetrayya: Padas 

9. Mīrabai: Bhajans 

10. Mirzā Gḥālib: Ye nā thī hamārī qismat 

11. Shāh Hussain: Kāfī 

12. Veda Vyāsa: Mahābhārata, Vana Parva 

13. Viśṇu Śarmā / Nārāyaṇa: Pañcatantra / Hitopadeśa 
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Bhakti Movement 

Introduction 

Bhakti is devotional worship of God. Remember that a very thin line divides love, rati, 

and bhakti, devotion. In the songs of Bhakti poets, it is not easy to decide whether the 

poet is talking of God or his/her lover. 

 Nine kinds of Bhakti in relation to god / gods have been identified:  

Śravaṇam kīrtanam Viṣṇoh smaraṇam pādsevanam 

Arcanam vandanam dāsyam sakhyāmātmā nivedanam. 

Hearing about Him, reciting, remembering and serving at the feet of Viṣṇu, 

worshipping, saluting and serving him, by becoming a friend to Him and 

entreating Him (are nine forms of Bhakti). 

 Bhakti has a very long tradition in India and in fact in Mahābhārata there is a 

reference to it. The Bhakti movement, as we know it, originated in Tamil Nadu in the 6th 

century with the Āḻvār and Nāyanmār poets.* 

 Padma Purāṇa (in ‘Uttarakhaṇḍa’, 50.51) speaks of the origin of Bhakti in the 

following śloka: 

Utpanna Dravide saham vriddhim Karnātake gatā 

Kvacit kvacinmahārāśtre Gujrāte jīrṇam gatā.  

                                                      
* The Āḻvārs (also spelled ‘Ālwārs’ or ‘Āzhwārs’, a word which literally means ‘immersed in god’) are twelve 

Tamil saint-poets who composed hymns in praise of Viṣṇu; together with the sixty-three Nāyanmārs, who 

composed hymns in praise of Śiva, they created a large body of Bhakti literature in Tamil. We will quote 

from Āṇḍāḷ, an Āḻvār poetess, later in this module. 
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‘Born in Dravida, I grew up in Karnataka. I earned respect here and there in 

Maharashtra and waned in Gujarat.’ 

 The śloka was composed probably before the 12th century, so another tradition 

added a new dimension to it:  

Bhakti Dravid upajī laye Rāmānanda  

Pargat kiyā Kabīra ne saptadvīpa navakhaṇḍa. 

‘Born in South India, it went into North India with 

Rāmānanda, was best manifested in Kabīr [and spread to 

the Northeast with Shankardeva].’ 

 However, this is an incomplete narrative. In fact every region of India had one or 

more important bhakti poet at one time or the other, including Guru Nānak in Punjab, 

Kabīr and Raidas in Uttar Pradesh and Narsi Mehta in Gujarat. The bhakti poets belonged 

to all castes, cutting across the whole social scale. 

 Sant Rāmānanda (1400 to 1480) says:  

Jāti-pānti pūche na koi 

hari ko bhaje so hari kā hoi 

‘Let no one ask a man’s caste or with whom he eats. 

If a man is devoted to Hari, he becomes Hari’s own.’ 

 Bhakti was a pan-Indian subcontinental social and cultural movement that 

extended itself in different parts of India for more than 1,500 years. Bhakti poets 

composed, sang and performed their poems through which they presented knowledge 

and devotion of Upanishads, Purānas written in Sanskrit in simple languages of people 

(lokbhāśās). The Āḻvār saints of Tamil Nadu from the 6th century onwards, the Nāyanmārs, 



14 

 

Ācāryas, Vīraśaiva of Karnataka, Sūfis and mystics from all parts of the country, people 

from different regions, religions and professions and backgrounds participated in it. For 

instance, Kabīr was a weaver, Raidas a cobbler, Mīrabai from royal background, Narsi and 

Tulsidās Brahmins, Malik Muhammad Jayasi and Bulleh Shah Muslims. Around the 14th 

century, it took northern India in its sweep, and it became a movement of masses, as it 

branched out into forms of worship of god: nirguṇa (non-attributive) and saguṇa 

(attributive). Kabīr, for instance, worshipped nirguṇa brahman. The nirguṇa developed 

into jñānāśraya (knowledge-centric) and premāśraya (love-centric); and the saguṇa form of 

Bhakti branched into Rāmāśraya (Rāma-centric like Tulsidās) and Kṛṣṇāśraya (Kṛṣṇa-

centric like Surdās). However, the demarcating line between nirguṇa and saguṇa, and 

Rāmāśraya and Kṛṣṇāśraya is very thin, as a poet like Narsi Mehta from Gujarat composed 

poems in both saguṇa and nirguṇa traditions. Moreover, the bhakta poets made use of 

different metrical forms like dohās, pada, caupāyī, soraṭhā, sākhī and śabad. 

 Many ācāryas like Mādhavācārya, Rāmānujācārya, saints like Chaitanya 

Mahāprabhu, poets like Āṇḍāḷ, Akka Mahādevī, Nāmdev, Jñāneśvar, Janabāī, Narsī Mehtā, 

Shāh Hussain, Nānak, Lal Ded, Kabīr, Surdās, Tulsidās, Mīra, Guru Govinda Singh, 

Jayadeva, Shankardev, Balram Dās are among the inexhaustible list of contributing 

thinkers to the Bhakti movement.  

Women Bhakti Poets 

Poets from different regions, religions and genders contributed to the works of Bhakti 

poetry. Here let us focus on the poetry by women bhaktas. 

 The imagery of Bhakti poetry is grounded in the everyday, familiar language of 

ordinary people. Women bhaktas wrote of the obstacles of home, family tensions, 

meaningless household chores, and restrictions of married life, including their status as 
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married women. In many cases, they rejected traditional women’s roles and societal 

norms. In some instances they formed communities with other poet-saints. Their new 

focus was utter devotion and worship of their divine husbands. These women transferred 

the object of their devotion and their duties as the ‘lovers’ or ‘wives’ to their divine lover 

or husband. Nonetheless, that their poetry became an integral aspect of the Bhakti 

movement at large is highly significant and inspirational. All wrote exquisite poetry that 

has been passed on through bards and singers throughout India. 

Activity: Identify these women bhaktas 
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Let us sum up 

 What is the Bhakti movement?  

The Bhakti movement is a pan-Indian religious and sociocultural movement 

that started from Tamil Nadu in the 6th century CE and then spread to 

different parts of the Indian subcontinent. 

 What are the main principles of the Bhakti movement?  

• A loving relationship between the devotee and his personal god. 

• Opposition to rituals and sacrifices as modes of worship.  

• Purity of heart and mind, and kindness. 

• Rejection of any discrimination based on gender, caste or creed. 

 How has the Bhakti movement influenced Indian life? 

• Social reform. 

• Increased harmony in society. 

• Development of a philosophical outlook in people. 

• A new energy in Performing Arts. 

• Extensive literary composition. 

 Where did the Bhakti movement start?  

It started in Tamil Nadu and began to spread to the Northwest during the late 

medieval ages when North India was under Muslim rule.  
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Project ideas 

 Collect some poems of the Bhakti poets that fascinate you and create a physical 

atmosphere of poetry. Add them to your portfolio file. This file can include pictures 

and collection of poems of the Bhakti poets of your local region. 

 In imagery, identify the images that the Bhakti poets employ / create. 

 You can also try to create your own poem based on the same theme. Don’t expect 

your creation to be a masterstroke. Focus on the process that the Bhakti poets must 

have gone through to write such poetry. Do not worry about the end product. 

 Listen to Bhakti music / poetry rendered by various musicians like D.V. Paluskar, 

M.S. Subbulakshmi or Girija Devi. 

 Match the Bhakti poets to their respective place of birth with the help of the box 

below. 

 

Poet State 

Mīra  

Akkamahadevi  

Āṇḍāḷ  

Lal Ded  

 

Enrichment activities 

 In your group, discuss the different practices of worship that devotees from 

different religions engage in while offering prayers. 

Kashmir | Rajasthan | Gujarat | Karnataka | Tamil Nadu | Kerala 
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 Now that you have been introduced to a number of Bhakti poets compare the 

concept and image of God in the writings of the poets. 

 Complete the table using information from the section on the Bhakti poets.  

Name century God concept of God 

Mīra    

Kabīr   nirguṇa brahman 

Āṇḍāḷ    

Tulsidās    

Guru Nānak Dev    

Guru Gobind Singh    

 
 Portfolio Presentation: You have studied about the Bhakti poets. Discuss whether 

bhakti is still alive today? What place does it have in people’s lives in modern times? 

 Research the various devotional practices that exist in India. Make a presentation 

or organize a panel discussion on ‘Contemporary Devotional Practices in India: Its 

Influence on the life and Culture of People’. You may use the following internet link 

for help: www.youtube.com/watch?v=jcGyEf-1wvA 
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Tiruppāvai 

The auspicious full moon of Mārgāḻi is here — 

 maidens bejewelled and intent on bathing, come out! 

Darling girls of the cowherd clan 

 whose hamlet brims over with beauty and wealth; 

That cruel sharp spear — Nanda’s son, 

 young lion of Yaśodā with her love-filled eyes 

Cloud-hued, red-eyed, sun and moon for his face 

 Nārāyaṇa, himself has offered 

His gracious drum for us 

 to sing his praise and gain the world’s. … (1) 

Dawn breaks in the east, and the buffaloes 

 let loose a short while, are grazing all over. 

We detained many that would have gone, 

 and have come here to call you out. O jubilant maiden, 

Rise up ! Let us sing that He may give us the drum. 

 Let us go to the Killer of Keśi, to the Slayer of the wrestlers, 

To the God of gods let us go and offer obeisance and service. 

 Taking pity on us indeed, Kṛṣṇa will bestow upon us His grace. … (8) 

We have come here, like the kings of this beautiful wide world, 

 humbled, renouncing pride and gathered at the foot of your throne, 

We too have come seeking you, with bended head, 

 will not your benign eyes like half blossomed lotuses, 

Resembling little bells, open upon us little by little? 

If you will deign to look upon us with your two eyes 

 that resemble the sun and the moon arisen; 
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We will be freed from the curse which is upon us. … (22) 

Born to one mother, and at the dead of night 

 lodged with another to be raised unknown. 

You frustrated the chagrined tyrant’s plots. 

 A raging fire within his [Kamsa’s] belly. 

We have come here as beggars, O Nedumal [Viṣṇu]! 

 Should you grant us the drum we seek, 

We shall ever sing of Your bounty, befitting the Goddess of Wealth, 

 and Your might, our sorrows dispelled, we shall rejoice. (25) 

 
Note: Like much of Tamil Bhakti poetry, Āṇḍāḷ’s poem abounds in imagery: ‘waking up’ 

means waking up to the inner call; ‘bathing’ is a symbol for the immersion the object of 

the bhakti; Kṛṣṇa is called ‘cruel’ because he has not yet obliterated the bhakta’s sense of 

separation; the gift of his ‘drum’ symbolizes his acceptance of the bhakta’s everlasting 

service. Many of the epithets used for Kṛṣṇa refer to episodes of his life. 

Explore 

To know more about Āṇḍāḷ and her poem Tiruppāvai (Āṇḍāḷ’s first work), you may refer 

to the following websites, which offer the text in Tamil as well as in an English 

translation (the above excerpts are adapted from the second URL): 

• http://www.sundarasimham.org/ebooks/Thiruppavai.pdf 

• http://yajurvedaustralasia-resources.info/wp-content/uploads/2012/01/TIRRUPPAVAI.pdf  

Comprehension 

 To whom does Āṇḍāḷ address her poem? 
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 In the śabad Guru Gobind Singhji yearns for remembrance of Waheguru (‘Praise be 

to the Guru’) at all times. 

Guru Gobind Singh: Khyāl of the Tenth Guru 

Mittar pyāre nū hāl muridāṅ dā kehnā  

Tudu binu rogu rajāīāṅ daodana nāga nivāsan de rehnā 

Sūla surabi khaṅjarupiālā bing kasāṇ dā sehrā 

Yārde dā sānū satharucaṅgā bhata kherāṅ dā rehnā kehnā  

Translation 1  

Tell the dear friend the condition of the sufferers 

Without you even the quilt feels like a disease and life is like living in the 

home of serpents 

The wine-holder is like a spike and the cup like a dagger and [the separation] 

hurts like the butcher’s chopper  

Tell the dear friend the condition of the sufferers 

Hard floor of the beloved is welcome but the home of the Kheras* is like 

a furnace. 

Translation 2  

Please tell the dear friend — the Lord — the plight of his disciples. 

Without you, rich blankets are a disease and the comfort of the house is like 

living with snakes. 

Our water pitchers are like stakes of torture and our cups have edges like 

daggers.  

                                                      
* Kheras are is a sub-clan of Hindus in Punjab. 
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Your neglect is like the suffering of animals at the hands of butchers. 

Our Beloved Lord’s straw bed is more pleasing to us than living in costly 

furnace-like mansions. 

Comprehension 

1. Who does Guru Gobind Singhji refer to as ‘mittar’?  

2. How can the poet’s suffering be alleviated and by whom? 

3. Examine the two translations in groups. Which translation do you prefer? Justify 
your choice. 

4. The poet has expressed his suffering using two similes. Identify and explain them.  

5. What name did Guru Gobind Singhji give to the newly created community of 
followers? 

Enrichment activities 

 Research and find out about: the ten Gurus of the Sikhs; the Paṅj Pyārās; the 5 ‘K’s 

that every Sikh must possess; the Khālsā Paṅth; the names of the Sāhebzādās (Guru 

Gobind Singh’s four sons). Share the information with others in the class. 

 Put together a project on Guru Gobind Singhji and make a presentation before the 

class. You may use the following URL link to go about it: 

www.youtube.com/watch?v=x4hgtEpNXoE 

 Guru Gobind Singhji is highly regarded by the people of India for his monumental 

role in the development of the Sikh faith and his defence of dharma, righteousness. 

Elucidate. 
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The Guru’s Ārtī * 

Gagan mah thāl, rav-cāṅd dīpak baney  
tārka maṅdal janak motī  
dhūp maliāṅlo pavan cāvaro karey  
sagal banrai phūlant jyoti 

The Sky is Your platter, 
The sun and moon are the dīpakas [lamps or lights],  
The stars in the sky are the pearls, 
The dhūp [incense] is the fragrance 
That the wind propels, 
The whole forest is Your flowers. 

kaisī ārtī hoi bhaykandana terī ārtī 
anhata śabad vajanta bherī 

O! What a wonderful ārtī this is! 
You are the destroyer of Fear, 
The sound of Your Name, which is so subtle that it goes unheard, 
Resounds endlessly. 

sahas tav nain na na  
nain hai tohey kau  
sahas mūrat nana ik tohī 
sahas pad bimal na na  
ik pad gaṅdh bin  
sahas tav gaṅdh iv  
calat mohī 

sabh mah jot jot hai sohī 
tis dat cānan sabh mah cānan hoi  
gur sakhi jot pragat hoi  
jo tis bhāvey so ārtī hoi 

                                                      
* Ārtī is worship with earthen lights. 
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You have a thousand eyes, forms, feet, noses … 
And you have none …  
I am charmed!  
Your Light enlightens all!  
It is by the Grace of the Guru that the real Light [of Knowledge] 
Manifests.  
What pleases the Almighty is this ārtī [Creation]. 

Har caran kamal makrand lobhit mano  
ana din mohey āyey pyāsa 
kirpā jal dey Nānak sarang kau  
hoi jātey terey nai vāsa 

I yearn for Your Lotus feet,  
Night and day;  
Nānak is like the thirsty bird that asks for a drop of water,  
From You O Lord!  
That drop [of Grace] will make Nānak find comfort 
in the uttering of Your Name. 

Comprehension 

1. What is the central theme of the poem? 

2. Notice how the poem is built on an extended metaphor. What is the metaphor 

used by the poet?  

3. How does the use of the extended metaphor contribute to the overall impact of 

the poem? Discuss.  
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4. HĀLA (1st century CE): Gāthā Saptaśatī 

 
Gāthā Saptaśatī is a celebrated collection of 700 four-lined verses addressing different 

moods and emotions of women. It was composed in Maharashtra Prākṛt at the turn of 

the Common Era during the rule of Hāla, the famous Śātavāhana king of Maharashtra. 

 The 700 verses build up a complex beautiful universe evoking the depth of a 

woman’s heart. It is a unique composition of its time in India’s literary history. It has an 

enduring charm and has been translated into many Indian languages, among them Hindi 

by the late Govind Chandra Pande in 2002. 

 This celebrated composition apart from its profound psychological understanding 

of women’s mind and heart, and apart from its excellence as metrical poetry, has great 

historical importance in the history of Indian literature. This is the first extended verse 

composition that is composed in an emerging Prākṛt, the language of common speech. 

The language, Prākṛt, had been used for intellectual texts such as some of the Jaina 

canon, but this poem marks the first literary use of Prākṛt. It established the fact that 

good poetry can be written in a language other than Sanskrit as well. 

Gāthā Saptaśatī 

Helplessness 

Knocking here and there, depending on others 

The old body is killing ending old age today 

Lonely Dawn 

Today the street appears desolate, with voiceless footfalls of travellers  
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The faded colour of the crossing with people wandering absentmindedly  

Even the temple looks deserted and the village suddenly silent 

He has left only today — our hearts lonely and the lonely dawn. 

(Śataka II.90) 

Comprehension  

• List the theme of each of the two couplets. 

• Do the themes have a contemporary connect? Is there universality in the themes? 

Share your view with your group.  
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5. IḶAṄGŌ AḌIGAḶ (5th–6th century CE): Cilappatikāram 

Cilappatikāram (pronounced Shilappadigāram) is the earliest epic poem in Tamil, written 

in the 5th–6th century CE by Prince Iḷaṅgō Aḍigaḷ. The title means ‘The Jewelled Anklet’ 

or ‘The Story of the Anklet’. The epic’s plot is derived from a well-known story of 

Kaṇṇagi, which is one of the five great epics of Tamil literary tradition. They are:  

 

 The poet prince Iḷaṅgō Aḍigaḷ is believed to have been a Jain monk. Cilappatikāram is 

a piece of highly regarded literary work. The three Sections constitute a total of 5,270 

lines of poetry. The Cilappatikāram is a fine synthesis of mood poetry in ancient Tamil 

Saṅgam tradition and the rhetoric of Sanskrit poetry.  

Maṇimēkalai

Cīvakacintāmaṇi
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Vaḷaiyāpati



 

 The

wealthy 

(Tamil fo

dancer. L

an idea o

e epic revol

 merchant. 

for ‘Mādhav

Later there 

of the beaut

… the gir

Had a lov

Themselv

She sang

To accom

The song

To his vir

To the ol

Its king, 

Because 

O lord of

On their 

Now carr

A Tamil pa

lves around

 They lived

vī’) and fell 

 was a chang

iful express

rl Mādavi 

ver’s quarre

ves on the c

g the songs o

mpany her d

gs made them

rtuous wife,

ld towered c

wreathed in

of Kōvalan’s

f the west, w

 crowned he

ry her. 

alm-leaf manu

d the heroin

d together h

 in love wi

ge of heart 

sion of poetr

el with Kōva

cool seashor

of the seasid

dance. Instea

m drift apar

, and they c

city of Madu

n leaves, we

s murder. It

who has ente

eads the nor

32 

uscript (Courte

ne Kaṇṇagi, 

happily, till

ith her. He 

in Kōvalan. 

ry in prose t

alan as they 

re. Inspired 

de grove 

ad of reunit

rt. He return

ame 

urai. 

nt to heaven

t is his wife, 

ered your co

rthern kings

esy: Wikipedia

 who marrie

l Kōvalan m

 squandered

 The followi

that Cilappat

 amused 

by fate, 

ing them, 

ned 

n 

 

ountry. 

s 

a) 

ed Kōvalan,

met the dan

d all his we

ing extract 

tikāram is fa

 the son of 

ncer Mādav

ealth on th

will give yo

amous for: 

 a 

vi 

he 

ou 

 



 

 

preci

love 

her o

the g

this 

fortu

 

Unfo

robbe

Kōva

oppo

she w

of he

Kōvalan re

ious pair of 

for her husb

only possess

great city of

pair of an

unes by trad

At Madura

rtunately, t

ed of a sim

alan with K

ortunity and

was devastat

er husband’s

Chast

Today

Thing

How 

‘A new

has c

in he

What

‘This 

from 

is as t

eturned to 

f anklets. Be

band, Kaṇṇ

sion. Togeth

f Madurai, w

nklets as th

de.  

ai, Kōvalan

the queen, 

milar anklet

Kaṇṇagi’s a

d informed t

ted. Grieved

s innocence.

te women of

y my sorrow

gs which sho

can I bear th

w and a mig

ome before 

r hand a gol

t can this me

 woman affl

 her lovely d

though fille

his wife. T

ecause of he

agi gave him

her they de

where Kōva

he capital t

n went to 

wife of Ne

 by a wick

anklet. Taki

the King. Kō

d and angry

.... 

f Madurai, l

ws cannot be

ould never h

his injustice

ghty goddes

 us, 

lden anklet!

ean?’ 

licted and w

dark-stained

d with godh

33 

The only for

er unflinchi

m her ankle

cided to go

alan would u

to recoup h

the marke

ḍuñcēḻiyan,

ed court je

ing advanta

ōvalan was e

, she carried

isten to me!

e matched. 

have happen

e? ... 

ss 

! 

weeping 

d eyes 

head! 

rtune the c

ing 

ets, 

 to 

use 

his 

et to sell 

, king of th

eweller. The

age of the

executed. W

d the other 

! 

ned have be

couple was 

one of Ka

he Pāṇḍiyas

e jeweller h

 situation, 

When Kaṇṇa

 anklet to th

efallen me. 

left with w

aṇṇagi’s ank

s, had just 

happened to

 he seized 

agi learnt of

he court as p

was a 

klets. 

been 

o see 

 this 

f this, 

proof 



34 

 

What can this mean?’ 

Thus, raising loud accusing voices, 

the people of Madurai befriended and comforted her, 

and among the tumultuous throng 

some showed her husband’s body 

She, the golden vine, beheld him, 

but her he could not see. ...  

Then the red-rayed sun folded his fiery arms 

and hid behind the great mountain, 

and the wide world 

was veiled in darkness. 

But he saw not the agony of her grief 

as she mourned in sorrow and wrath. ... 

 
 The chaste Kaṇṇagi established the innocence of her husband and in remorse and 

anger invoked Agni, the fire-god, and asked him to burn the entire city of Madurai. 

 In Cilappatikāram, Iḷaṅgō Aḍigaḷ underlines the objectives of the epic:  

1. to show that those in power will be punished if they deviate from righteous 

principles; 

2. to show the power of virtue as in Kaṇṇagi; 

3. The inevitability of the karma working itself out. 
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Comprehension 

1. What are the three traits of Kaṇṇagi’s personality that the narrative brings out? 

2. Name the city Kaṇṇagi burnt. 

3. What is the name of Kōvalan’s virtuous wife? 

4. What was the effect of Mādavi’s song on Kōvalan? 

5. What is the insinuation from the following line, ‘Its king, wreathed in leaves, went to 

heaven’?  

6. Identify the protagonists of the story and name them. Also work on their 

personalities as reflected in the text. 

Enrichment activities 

1. Write and enact the literary text discussed, keeping in mind the tone, mood, setting, 

conflict, etc. 

2. Find out what happened before the second extract above, and make a presentation 

before the class. You may use the following videos for help: 

www.youtube.com/watch?v=A6wPeJXUIxc  

3. If you were to rewrite the story, which element of the epic would you emphasize? 

Why? 

4. What is Saṅgam literature? Collect some names of the main works of this literature. 

5. Though Kōvalan is the hero, the author in his unique style ‘has elevated both 

Kaṇṇagi and Mādavi to the highest status in the eyes of the society for ever’. 
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6. Have a brain storming session in class; you could use the following as stimuli: 

Kaṇṇagi’s exaltation as a woman of virtue; the repentance and renunciation of 

Mādavi; using ordinary folks as heroes and heroines…. 

English translations 

1.  The Cilappathikaram, translation by V.R. Ramachandra Dikshitar (1939, republ. International 
Institute of Tamil Studies, Chennai, 2004) 

2.  The Cilappatikāram: The Tale of an Aklet, translation by R. Parthasarathy (Penguin Books, 2004) 

Internet resources (all URLs accessed July 2012) 

 Tamil Nadu’s Silappathikram, Epic of the Ankle Bracelet: Ancient Story and Modern Identity, 
by Eric Miller: www.storytellingandvideoconferencing.com/18.html 

 Tamil text: http://projectmadurai.org/pm_etexts/pdf/pm0046.pdf 

 Dance adaptation: http://www.youtube.com/watch?v=TvTmeo8FVJg&feature=fvsr  

 A film rendering (in Hindi, Bharat Ek Khoj, episode 16, part 1): 
www.youtube.com/watch?v=Cgfi15VJGVk  

  

 



 

 
Kabīr is 

moveme

he is a po

is held 

recited b

strata o

poetry i

but one 

day life. 

quality o

both, t

philosop

Kabīr, t

great ref

an argum

injustice

Kabīr’s 

1. Ca

D

L

In

 an iconic p

ent and alon

oet of the m

in the min

by people ac

of the Indi

s a poetry 

that makes

 It has, at t

of simplicity

o the pe

pher. Mor

hrough his

former, and

ment agains

e. 

 Dohās (cou

altī cakkī dek

Dui pātan ke b

Looking at th

n the duel o

6. K

oet of the B

ng with Tul

masses. His p

nd and is w

cross the va

ian society

 of mysticis

 sense in da

the same ti

y that appe

asant and

re importa

s poetry, w

d his poetry

st inequality

uplets) 

kh kar, diyā K

bīca mein, sa

he grinding 

of wheels, no

KABĪR (1

Bhakti 

lsidās, 

poetry 

widely 

arious 

y. His 

sm — 

ay-to-

me, a 

als to 

d the 

antly, 

was a 

y was 

y and 

Kabīrā roye 

abut bacā nā 

 stones, Kab

othing stays

38 

440–151

 koye 

bīr laments 

s intact. 

8): Dohā  



39 

 

2. Burā jo dekhan main calā, burā nā milyā koye 

Jo mun khojā apnā, to mujhse burā nā koye 

I searched for the crooked man, met not a single one 

Then searched myself, ‘I’ found the crooked one 

3. Kāl kare so āj kar, āj kare so ab 

Pal mein pralaya hoyegī, bahuri karoge kab 

Tomorrow’s work do today, today’s work now 

If the moment is lost, how will this be done? 

4. Aisī vānī boliye, mana ka āpā khoye 

Apnā tan śītal kare, auran ko sukh hoye 

Speak such words, sans ego’s ploy 

Body remains composed, giving the listener joy 

5. Dhīre dhīre re mana, dhīre sab kutch hoye 

Mālī sīṅce so ghara, ritu āye phal hoye 

Slowly slowly O mind, everything in its own pace happens 

The gardener may water with a hundred buckets, fruit arrives only in its season 

6. Sāyīṅ itnā dījiye, jā mein kuṭumb samāye 

Main bhī bhūkha nā rahūṅ, sādhū nā bhūkhā jāye 

Give so much, O God, suffice to envelop my clan 

I should not suffer cravings, nor the visitor go unfed 

7. Badā huā to kyā huā, jaise ped khajūr 

Panthī ko chāyā nahīṅ, phal lāge ati dūr 
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In vain is the eminence, just like a date tree 

No shade for travellers, fruit is hard to reach 

Comprehension 

1. What does Kabīr suggest by the image of something getting crushed between two 

grinding stones? 

2. What value is Kabīr teaching in his second couplet? 

3. What virtue is he teaching in the fifth couplet? 

Enrichment activities 

 Sit in small groups. Each group may select one of Kabīr’s couplets. Examine the 

couplet given to you and explore its meaning. 

 Research the library and the Internet to find out where Kabīr was born and where 

he gave up his life. You may use the following links for your understanding:  

www.rajasthankabiryatra.org 

http://www.facebook.com/events/143127122461717/  

www.kabirproject.org 

 Form a group and discuss your response to Kabīr’s poetry, its content and 

relevance today. 

 Imagine you are Kabīr. Write a few couplets about your response to what you see of 

the world today. 

 
Kabīr’s poetry prospers in a stunning diversity of musical styles, languages and 

sociocultural landscapes in the Indian subcontinent. In central India, we encounter 
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Kabīr in the folk music style of Malwa and Madhya Pradesh. In the desert stretches 

of western India, we discover him in Marwari folk songs of the Mirrsi and Meghval 

communities. When we cross the border over to Karachi and Sindh in Pakistan, we 

find him in the robust Sufi qawwali form. In Punjab he is sung as gurbani and in 

urban cities in the form of Indian classical bhajan. A few titles of books and music CDs 

show the diversity of languages and styles in which Kabīr still lives. Here are a few 

examples with his music and books. 

 
Ajab Shahar  

www.kabirproject.org/music%20with%
20books/ajab%20shahar 

 
Ghat Ghat Kabīr 

www.kabirproject.org/music%20with%
20books/ghat%20ghat%20kabir 

 
Malwa Mein Kabīr 

www.kabirproject.org/music%20with%
20books/malwa%20mein%20kabir 

 
Pakistan Mein Kabīr 

www.kabirproject.org/music%20with%
20books/pakistan%20mein%20kabir 
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Rajasthan Mein Kabīr 

www.kabirproject.org/music%20with%
20books/rajasthan%20mein%20kabir 

 
Thumri Mein Kabīr 

www.kabirproject.org/music%20with%
20books/thumri%20mein%20kabir 

 
 A few films to watch: 

 
Chalo Hamara Des 

www.kabirproject.org/the%20films/chalo%2
0hamara%20des 

 
Had Anhad 

www.kabirproject.org/the%20fil
ms/had%20anhad 

 

 
Kabīra Khada Bazaar Mein 

www.kabirproject.org/the%20films/kabira%
20khada%20bazaar%20mein 

 
Koi Sunta Hai 

www.kabirproject.org/the%20fil
ms/koi%20sunta%20hai 
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 are surely—are they not—the tears 

 the tree-goddesses shed watching my grief? (106) 

Sudden, Himalayan breezes split open 

 the tightly-shut leaf-buds on deodars, 

 and redolent of their oozing resin 

 blow south; I embrace those breezes 

 fondly imagining they have of late  

 touched your limbs, O perfect one! (107) 

If only the long-drawn-out night 

 could be squeezed into a single moment, 

 if only the hot summer’s day 

 would glow at all times with a gentle warmth; 

 my heart, breathing these unattainable prayers  

 is left a defenceless prey, 

 O lady with bright-glancing eyes! 

 To the fierce pangs of separation from you. (108) 

But no more of me; reflecting deeply,  

 I bear up, drawing on my own inner strength; 

 you too, lady most blessed,  

 should resist falling into utter dejection. 

 Whom does happiness always attend 

 or misery always befall? 

 Man’s state on earth like the rim of a wheel 

 goes down and comes up again. (109) 

With Viṣṇu risen from His serpent couch 
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 my curse shall be ended; closing your eyes  

 make the four remaining months go by; 

 then on autumnal nights bright with moonlight 

 we two shall taste together every desire 

 eagerly imagined when we were apart. (110) 

And further he said this : once in bed 

 asleep, still clinging to my neck 

 you woke up on a sudden, weeping a little, 

 and when I asked why again and again, 

 laughing to yourself you said, 

 — ah, you cheat, I saw you in my dream  

 playing with another woman. (111) 

By this token of recognition 

 know that I am well; and do not doubt me 

 O dark-eyed one, believing idle reports  

 that say for no good reason 

 that absence destroys the affections. 

 Ah no! The lack of pleasure makes 

 the craving intense for what is desired, 

 piling it up into love’s great hoard. (112) 

I trust, noble friend [the cloud], you are resolved  

 to do this kindly service for me? 

 I cannot think your grave look forebodes refusal; 

 without a sound you offer cātakas  

 the water they crave; the answer 

 noble ones make is to do the thing wished for. (113) 
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Having granted this wish so dear to my heart,  

 strange as it may seem, 

 for friendship’s sake or out of pity for me, desolated, 

 wander, O Cloud, in all the lands you choose, 

 gathering greater glory in the rains; 

 may you never be parted from the lightning  

 even for an instant. (114) 

[From The Complete Works of Kalidasa, vol. 1, Poems 

Chandra Rajan (tr.), Delhi: Sahitya Akademi, 1997, pp. 112-113] 

Comprehension 

1. Identify the figures of speech in this poem — similes and metaphors. 

2. The poem is a form of address. To whom is the poem addressed? 

3. It is also called ‘a messenger (dūta) poem’.  

i. Who is the messenger? 

ii. For whom is the message intended? 

iii. Who is sending the message? 

iv. What is the subject-matter of the message. 

v. The poem argues against something.  

a. Against what does it argue?  

b. What is the argument based on? 

4. What is the meaning of the common Indian word cātaka? 
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Activities 

 Discuss in groups the answers to the questions asked above. Arrive at the best 
possible answer to each. 

 Go to some other poems of Kālidāsa. Identify his poems. 

 Has Kālidāsa written some plays (dramas) also? If yes, find out their titles. (Clue: see 
the Theatre and Drama in India module.) 

 Are there other Sanskrit poets who wrote excellent love poetry? Find their names. 
See at least one poem of one of them. 

Internet resources (all URLs accessed July 2012) 

 Sanskrit text of Meghadūtam: 
http://fiindolo.sub.uni-goettingen.de/gretil/1_sanskr/5_poetry/2_kavya/meghdk_u.htm  

 An illustrated English rendering of Meghadūtam by Jaffor Ullah & Joanna Kirkpatrick: 
http://web.archive.org/web/20040904201814/www.geocities.com/jaffor/purva/index.html  

 Translation of Kālidāsa’s Abhijñānśākuntalam (Śakuntalā) by M. Monier-Williams 
(1855): www.gutenberg.org/cache/epub/12169/pg12169.html  

 Translation of Kālidāsa’s Kumāra Sambhava (‘Birth of the War-God’) by R.T.H. Griffith 
(1879): www.gutenberg.org/files/31968/31968-h/31968-h.htm 

 Translations of several works of Kālidāsa by Arthur W. Ryder (1914): 
www.sacred-texts.com/hin/sha/index.htm and  

www.gutenberg.org/files/16659/16659-h/16659-h.htm 

 Various videos of adaptations of Kālidāsa’s plays and poems: 
www.youtube.com/watch?v=tA_N0t8A_-Q&feature=related (Bharat Ek Khoj, episode 18, pt. 1) 

www.youtube.com/watch?v=TIYRM8FT_XQ, www.youtube.com/watch?v=RmNyxKuElt0 

www.youtube.com/watch?v=HFzA7OYq1jw&feature=related  

 A rendering of Meghadūtam in Western classical music: 
www.youtube.com/watch?v=cW7GarxiaL0&feature=related  
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Kṣetrayya’s Song 

Don’t prattle. Get away! How does He come? 

Tell Him not to come. 

That was a yuga [era] by itself. It is a different life now. 

We have fallen apart, O my friend! 

I spent very many moonlit nights, hoping for His arrival every day or at 

least today. Why say more? 

Thinking that the lover would step in soon, 

I was looking towards the path and became fatigued (or troubled). 

Having counted the months [since He left me] I became very tired. 

My love for Him was uncontrollable. Yet, I conducted myself quietly. 

You [the poet addresses himself] spent the months of the spring season 

abounding in the mellifluous voices of the cuckoo. 

Why should there be pleasant talks anymore? 

O maiden! I consulted fortune-tellers hoping that Gopala would come to 

me. Having seen my [female] friends who meet their lovers, I lost my 

heart and felt grief. 

May Rāma forbid! Is it necessary for me yet to see His face with this 

physical body [i.e. in this life]? 

The first union itself was enough for this life. 

Comprehension  

1. To whom are the songs of Kṣetrayya addressed? 

2. Who popularized these songs (padas / padamas)? 
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3. Name any dance form of which padama are an integral part and in which the 

prowess of a dancer is judged by their abhinaya? 

Enrichment activities 

 Research and read more on the role of Nāyakis (heroines) in Kṣetrayya’s padamas 

and on a dancer’s interpretation of their classicism, uniqueness and range through 

abhinaya. 

 Mahākavi Kṣetrayya is a Telugu film. Watch snippets of the movie to understand the 

padamas. You may refer to the following links:  

www.youtube.com/watch?feature=player_detailpage&v=XeyeEddsxXo 

www.youtube.com/watch?feature=player_detailpage&v=-cf3BbxEULQ 

 To listen to a padama you may listen to this rendition by T. Brinda: 

www.youtube.com/watch?feature=player_detailpage&v=pZ7ZqIwEUlk 

 Compare and contrast the life and works Iḷaṅgō Aḍigaḷ’s Cilappatikāram and 

Kṣetrayya’s Padama. Notice their style, melody and beat, emotions and expressions 

in their poetry/songs. Make a presentation about the same in your class. 
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 Mīra is an icon for Indian women, an example of full expression of her identity and 

uninhibited expression of her creativity. She is remembered in association with the 

other major Bhakti poets and sages of the time like, Kabīr, Surdās and Swami Haridās. 

Mīra the Lotus 

My Lord, the love that binds us cannot be broken.  

It is hard as the diamond that shatters 

the hammer that strikes it. 

As polish goes into the gold, my heart has gone into you. 

As a lotus lives in its water, I am rooted in you. 

Like the bird that gazes all night at the passing moon.  

I have blinded myself in giving my eyes to your beauty.  

She who offers herself completely asks only this: 

That her Lord love Mīra as fully as he is loved.  

(from Mīrabai: Ecstatic Poems 
by Robert Bly & Jane Hirshfield,  

Beacon Press, Boston, 2004) 

Nothing is really mine 

 Nothing is really mine except Krishna.  

O my parents, I have searched the world  

And found nothing worthy of love.  

Hence I am a stranger amidst my kinfolk  

And an exile from their company,  

Since I seek the companionship of holy men;  

There alone do I feel happy,  

In the world I only weep.  
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I planted the creeper of love  

And silently watered it with my tears;  

Now it has grown and overspread my dwelling.  

You offered me a cup of poison  

Which I drank with joy.  

Mīra is absorbed in contemplation of Krishna,  

She is with God and all is well!  

Comprehension 

1. What do the poems of Mīrabai describe? 

2. In which metrical form of poetry does Mīrabai sing her verses? 

3. What consequences might Mīrabai have faced when she chose to marry herself to 

God rather than to a human being? 

Projects 

1. Make a comparative study of any two women Bhakti poets. Write it out and make a 

presentation before the class. In reading the poetry from the female bhaktas, focus 

on the imagery utilized by them. Is it ‘otherworldly’ or ‘this-worldly’, focussed on 

everyday realities? 

2. Watch the movie Mīrabai, with M.S. Subbulakshmi as Mīra and English subtitles. 

You may refer to the links below: 

www.youtube.com/watch?feature=player_detailpage&v=9w18YoWqnQI  

www.youtube.com/watch?feature=player_detailpage&v=JTH7o772XDw  

Now write a review on it. Add it to your portfolio. You may add a few pictures and 

couplets / extracts of the poetry, to add to the impact. 
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3. Collect as much information as you can on the theme ‘Status of Women in Ancient 

India and Now’ and make a speech. 

Enrichment activities 

1. Group activity: role play. Put Āṇḍāḷ and Mīrabai on the ‘hot seat’ and let others in 

the group frame questions related to: their life / their poetry / the period they 

lived in / their feelings and their experiences. 

2. The power of the poems of Bhakti movement comes from the images evoked by the 

choice of words. Let us try to analyze these images and relate them to the sensory 

experience with relation to any one of the poems of the Bhakti poets. 

3. Make a project on the different metrical forms of poetry used by the Bhakti poets 

and differentiate among dohās, padamas, caupāyī, sakhi and śabad. 

4. ‘The Bhakti movement still exists in some form or the other around us.’ Have a 

group discussion on this theme. 

5. The Bhakti movement started in the 6th century and continued till the 19th century. 

Choose any two Bhakti poets, compare and contrast the social conditions of the 

periods the poets lived in. 

6. There is a great deal of diversity within the poetry and the actual experiences of 

women bhaktas in terms of the extent that they challenged the patriarchal system 

surrounding them. Discuss. 

7. Compare and contrast a poem from the Bhakti tradition with that of another 

devotional or mystical tradition. 
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3.  terī nāzukī se jānā ki bandha tha 'ehed_būda 

 kabhī tū nā toḍ saktā agar ūstuwār hotā 

 ['ehed = oath, ūstuwār = firm/determined] 

 
4. koī mere dil se pūhe tere tīr-e-nīmkaś ko 

 ye khaliś kahāṅ se hoteī jo jigar ke pār hotā 

 [tīr-e-nīmkaś = half-drawn arrow, khaliś = pain] 

 
5.  ye kahāṅ kī dostī hai ke bane haiṅ dost nāsih 

 koī cārasāz hotā, koī gḥamgusār hotā 

 [nāsih = councellor, cārasāz = healer, gḥamgusār = sympathizer] 

 
6.  rag-e-saṅg se tapaktā wo lahū ki fir nā thamtā 

 jise gḥam samajh rahe ho, ye agar śarār hotā 

 [rag = nerve, saṅg = stone, śarār = flash/gleam] 

 
7.  gḥam agarce jāñ -gulis hai, pe kahāṅ bachaiṅ ke dil hai 

 gḥam-e-iśq gar na hota, gḥam-e-rozgār hotā 

 [jāñ -gulis = life-threatening] 

 
8. kahūṅ kis se maiṅ ke kyā hai, śab-e-gḥam burī balā hai 

 mujhe kyā burā thā marnā? agar ek bār hotā 

 
9.  hue mar ke ham jo ruswā, hue kyoṅ nā gḥarq-e-dariyā 

 nā kabhī janāza uṭhata, nā kahīṅ mazār hotā 

[gḥarq = drown/sink] 
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10.  use kaun dekh saktā ki yagāna hai wo yaktā 

 jo dūī kī bū bhī hotī to kahīṅ do cār hotā 

 [yagāna = kinsman, yaktā = matchless/incomparable, dūī = duality] 

 
11.  ye masāil-e-tasawwuf, ye terā bayāṅ ‘Gḥalib’! 

 tujhe ham waīe samajhate, jo nā bāda-kḥwār hotā 

[masāil = topics, tasawwuf = mysticism, walī = prince/friend, bāda-kḥwār = 

boozer] 

 

Comprehension 

1. Using the word meanings given above in the couplets, make an attempt to translate 

the poetry into English.  

2. Examine the poem and list some of the striking images used. Pick out a few that 

you like. Give reasons for your choices. 

3. A gḥazal is a form of Urdu/Hindi poetry set to classical music. The word originates 

from Arabic, meaning, a way or manner of talking to or talking about love and the 

beloved. Briefly stated a gḥazal is a collection of shers that has a unity of mood, tone 

or theme. (For more on gḥazals, please refer to the module Music in India.) 

 
koī ummīd bar nahīṅ ātī  
koī sūrat nazar nahīṅ ātī.  

I see no hope being realised 
I see no solution being found 

 

 āge ātī thī hāle dil par haṅsī  
ab kisi bāt par nahīṅ ātī  
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I used to laugh at my misery 
but now I do not laugh at all 

 
hum wahāṅ haiṅ, jahāṅ se humko bhī  
kuch hamārī khabar nahīṅ ātī 

I am there from where,  
Even to me no news reaches about myself 

 
kābā kis muṅh se jāoge 'Gḥālib' 
śarm tumko magar nahīṅ ātī  

With what face will you go for a pilgrimage, Gḥālib,  
But even then you have no remorse 

Enrichment activities 

 Read some more of Gḥālib’s writings. Research the Internet and the library, and 

prepare a presentation on ‘Gḥalib: His Life and Times’. You may use the following 

URLs to help you:  

www.youtube.com/watch?v=d4yhYW6KvhU  

www.delhimetrowalks.com/home.htm  

www.youtube.com/watch?v=OW4okDn7plA  

 Now compose a sher, gḥazal or a poem ending with … ’yehī intezār hotā’. Once you 

have finished composing, organize a mushairā.  
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Dhuāṅ dhukhay mairay murshid wālā, 
Jān phoulān tān lāl ni  

My Master’s fire smoulders, 
If I poke, it is red hot 

Sūlāṅ mar dīwānī kīti, 
Birhouṅ peyā sāday khayālī  

Driven mad with spikes, 
My thoughts are filled with the pain of separation 

Dukhāṅ dī rotī, sūlāṅ dā sālāṅ, 
Āheṅ dā bālan bāl  

Bread of sadness, sauce of spikes, 
Make a fire of laments 

Jungle bailay phirāṅ 
Dhoudaindī ajay nā pāyo lāl  

I wandered through jungles and deserts 
But found not the ruby. 

Comprehension 

1. What is the theme of the poem?  

2. In what ways is the theme similar to that of the other Bhakti poets that you have 

been reading about in this unit? 

3. What figures of speech has the poet used in the fourth couplet? How does it 

embellish/enrich the poem? 

4. Pick out the lines that you think best express the poet’s yearning. 
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Enrichment Activities 

Here are some more of Shah Hussain’s kāfīs. 

Ni māi menūṅ kheḍeyāṅ di gal nā ākh 
Rāṅjhā merā, main Rāṅjhāṅ dī, 
Kheḍeyāṅ nūn kūdī jhak 
Lok jāney Hīr kamlī hoi, 
Hīray dā var cak 

Do not talk of the Kheḍas to me, mother. 
I belong to Ranjha and he belongs to me. 
And the Kheḍas dream idle dreams. 
Let the people say, ‘Heer is crazy; 
she has given herself to a cowherd.’ 

Sajjan bin rātāṅ hoiyāṅ whadiyāṅ 
Rāṅjhā jogī, main jogiānī, kamlī kar kar sadiyāṅ 
Mās jhurey jhur pinjer hoyā, kadken lagiyāṅ haddiyāṅ 
Main ayani niyoonh ki janan, birhon tannawan gadiyāṅ 
Kahe Husain faqīr sain da, larr tere main lagiyāṅ 

The nights are long without my beloved. 
Since Ranjha became a jogi, I have scarcely been my old self; people 
 everywhere call me crazy. 
My young flesh is all wrinkled; my bones are a creaking skeleton. 
I was too young to understand love; and now as the nights swell and merge 
 into each other, 
says Shah Hussain the worshipper, I am inextricably attached to you my 
 beloved. 

Main vi jānān jhok Rāṅjhā dī, nāl mere koi challey 
Pairāṅ paiṅdī, mintān kardi, jānān tan peya ukkaley 
Nīn vi dhūnghi, tilla purānā, shīhan ney pattan malley 
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Rāṅjhā yār tabīb sadhendha, main tan dard awalley 
Kahe Hussain faqīr namana, sain sunedha ghalley 

I have to go to Rāṅjhā’s hut, will someone go with me? 
I have begged many to accompany me, but I had to set out alone. 
The river is deep, and the shaky bridge creaks. 
I am tortured by my wounds, but Rāṅjhā my beloved is the doctor who can 
 cure them. 
Only my beloved can bring me comfort. 

 Make a collection of the various renditions of this poem as well as others. You will 

be able to access them from the Internet. Share your findings with your group 

and class. You may listen to Pathany Khan here: 

www.youtube.com/watch?feature=player_detailpage&v=UA7wu3nfvxo  

 Which famous love story from folklore does Shah Hussain use in these kāfīs to 

express his yearning for the beloved? 

 ‘In this age of conflicts and contradictions, of clashes between the civilizations, 

the world is in a great need of people who can remove the differences and teach 

love and unity to mankind. Shāh Hussain was a great exponent of unity and love. 

His poetry and teachings can act as a remedy to the ailments of this divided 

world.’ Have a panel discussion on the above theme and share your views on it 

using examples from the different bhaktas you have read about. 
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adversity, you, O Bharata, have ever known anything so dear to you as dharma, 

which you have even regarded as dearer to you than life! That your kingdom is 

for dharma alone, that your life also is for dharma alone. ... Even in this great 

forest, so solitary and haunted by robbers, living in exile, divested of your 

kingdom, your dharma has sustained no diminution! ... O king, and my heart is 

overwhelmed with grief, beholding this distress, and this calamity! An old 

history is cited as an illustration for the truth that men are subjects to the will 

of God and never to their own wishes! ... O Bharata, like space that covers 

every object, God, pervading every creature, ordains its weal or woe. Like a 

bird tied with a string, every creature is dependent on God. Everyone is subject 

to God and none else. No one can be his own ordainer. Like a pearl on its 

string, or a bull held fast by the cord passing through its nose, or a tree fallen 

from the bank into the middle of the stream, every creature follows the 

command of the Creator. ... O king, it does seem to me that God behaves 

towards his creatures … like a vicious person, He seems to bear himself 

towards them in anger! Beholding superior and well-behaved and modest 

persons persecuted, while the sinful are happy, I am sorely troubled. Beholding 

this your distress and the prosperity of Duryodhana [the leader of the 

Kauravas], I do not speak highly of the Great Ordainer who suffers such 

inequality! Then certainly it is God himself who is stained with the sin of every 

act. … 

Section XXXI 

Yudhiṣṭhira said, ‘Your speech, O Yajñasenī, is delightful, smooth and full of 

excellent phrases. We have listened to it (carefully). You speak, however, the 

language of atheism. O princess, I never act, solicitous of the fruits of my 

actions. I give away, because it is my duty to give; I sacrifice because it is my 
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duty to sacrifice! O Kṛṣṇā [another name of Draupadī], I accomplish to the best 

of my power whatever a person living in domesticity should do, regardless of 

the fact whether those acts have fruits or not. … I act virtuously, not from the 

desire of reaping the fruits of dharma, but of not transgressing the ordinances 

of the Veda, and beholding also the conduct of the good and wise! My heart, O 

Kṛṣṇā, is naturally attracted towards dharma. The man who wishes to reap the 

fruits of dharma is a trader in dharma. His nature is mean and he should never 

be counted amongst the virtuous. Nor does he ever obtain the fruits of his 

dharma! Nor does he of sinful heart, who having accomplished a virtuous act 

[has] doubts in his mind, obtain the fruits of his act, in consequence of that 

scepticism of his! ... Vyāsa, and Vaśiṣṭha and Maitreya, and Nārada and 

Lomaśa, and Ṥuka, and other ṛṣis have all, by dharma alone, become of pure 

soul! ... O sinless one, these all, equal to the celestials themselves, … describe 

dharma as the foremost duty! The fool that doubts religion and disregards 

dharma, proud of the proof derived from his own reasoning, regards not other 

proofs … The fool regards only the external world capable of gratifying his 

senses, and is blind to everything else. … Doubt not, O Kṛṣṇā, the ancient 

religion that is practised by the good and framed by ṛṣis of universal 

knowledge and capable of seeing all things!... O You faultless one, if the virtues 

that are practised by the virtuous had no fruits, this universe then would be 

enveloped in infamous darkness. … If asceticism, the austerities of celibate life, 

sacrifices, study of the Vedas, charity, honesty, if these all were fruitless, men 

would not have practised dharma generation after generation. … When the 

fruits of both knowledge and asceticism are seen, dharma and vice cannot be 

fruitless. … Acts in this world have their fruits, and dharma also is eternal… 

And, O Kṛṣṇā, never disregard that Supreme Being through whose grace mortal 

man, by piety, acquires immortality! 
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Comprehension 

1. What is the argument put forward by Draupadī. How does Yudhiṣṭhira counter 

her argument? Discuss. 

2. Whose argument do you find more convincing? Give reasons for your opinion. 

Once you have adapted the script, enact the scene for your group. Later, after 

taking feedback from your group, refine it further for the final presentation in 

front of the whole class. 

3. Now that you have begun to delve in the great epic find out more about it. Find 

out the names of other books which have explored the theme further. 

Enrichment activities 

Some topics for an Inter-class or Inter-school declamation can be as follows. 

 Why be good? The difficulty of being good in today’s world. 

 Dharma is obsolete in today’s society. 

 Women’s Bills? Draupadī; but we are different now — or are we? 

 Greed / consumerism is synonymous with modernity. 

Internet resources (all URLs accessed July 2012) 

 Full text of the Mahābhārata in Sanskrit: 
http://bombay.indology.info/mahabharata/statement.html  

 Full text of the Mahābhārata in English translation: 
www.sacred-texts.com/hin/maha/index.htm or www.mahabharataonline.com/translation  
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13. VIṢṆU ŚARMĀ / NĀRĀYAṆA: Pañcatantra / Hitopadeśa 

 

The Pañcatantra is an ancient Indian collection of fables; its author, Viṣṇu Śarmā, 

composed or compiled it probably in the first centuries CE. It is said that Pañcatantra 

influenced the composition of the Fables of Aesop, a Greek fabulist or storyteller. La 

Fontaine, the well-known 18th–century French author of fables, many of which are 

patterned on those of the Pañcatantra, acknowledged his debt to an ‘Indian Sage’. 

Hitopadeśa is derived from two words, hita (welfare) and upadeśa (advice); dated between 

the 6th and the 12th century, it is a selection of fables put together by Nārāyaṇa to instruct 

young minds in a way that they learn the philosophy of life and are able to grow into 

responsible adults. 

 A fable’s usefulness is in its moral. Perhaps the most natural reason fables exist 

today is because of their universal 

appeal and easy adaptability. Many 

everyday expressions have been 

taken from these stories. Not only 

do fables echo life lessons but they 

also tell universal truths and 

present themes prevalent in life and 

in all genres of literature. In addition, the human belief that actions result in 

consequences can be taught and reinforced clearly through the medium of the fable. 

Even in today’s world, many people are still inspired by these tales. Their simplicity and 

logic is what makes them favourites among children and their parents. 

A fable is a succinct fictional story, in prose or verse, 
that features animals, mythical creatures, plants, 
inanimate objects or forces of nature which are 
anthropomorphized (given human qualities), and 
that illustrates a moral lesson (a ‘moral’), which may at 
the end be expressed explicitly in a pithy maxim. 



70 

 

Here are some titles of famous Hitopadeśa stories. Try to relate some of them to the 

pictures given below: 

1. The Crafty Crane and the Craftier Crab 
2. The Story of the Blue Jackal 
3. The Wicked Snake and the Stupid Frog King 
4. The Fall and Rise of a Merchant 
5. The Cunning Hare and the Witless Lion 
6. The Foolish Crane and the Mongoose 
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Kauṇḍinya’s Narrative 

Who was Kauṇḍinya? The historical Kauṇḍinya was a precocious youth who was 

acclaimed for his early scholastic accomplishments in his study of the Vedas. He was 

appointed a royal court scholar during the reign of the Sākya King Ṥuddhodana in 

Kapilavastu, which was probably in Nepal. Kauṇḍinya gained further distinction when he 

was the only one of the court scholars to accurately predict that Prince Siddhārtha would 

become an enlightened Buddha. Kauṇḍinya, a Vedic scholar, became one of the five of 

Siddhārtha’s original disciples and spent his life travelling around India to spread his 

master’s teachings.  

 Kauṇḍinya in this story is a Brahmin who deeply mourns his son, when he is bitten 

by a snake to death. Thus runs the story of Kauṇḍinya … 

In a garden which had gone out of cultivation lived a Serpent called 

Mandavīsarpa. He was so old and decrepit that he lay on the banks of a pond 

quite unable to find food for himself. A Frog saw him, and keeping at a safe 

distance, said to him: ‘Why do you lie there all day without trying to get 

something to eat?’ The Serpent answered: ‘Go your ways! Why should you 

wish to hear the story of such a wretch as I am?’ The Frog was filled with 

curiosity, and said: ‘I am very desirous to hear it; I pray you to tell it to me.’ 

The Serpent replied: ‘My friend, a learned Brāhmaṇa, whose name was 

Kauṇḍinya, once lived here in Brahmapura. He had a son, about twenty years 

of age, a very model of every virtue, and one day I, under the influence of an 

evil fate, bit him, so that he died. Kauṇḍinya happened to come by, and seeing 

his son, who was called Suśīla, lying dead upon the ground, was so overcome 

with grief that he fainted. Then all his kinsmen and relations who lived in 

Brahmapura came and sat down beside him; for it has been said:  
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The man who will feast with us and mourn with us — who will follow us 

in famine or in war, to the king’s gate, and to the place of burial: he is a 

kinsman indeed. 

‘Then a certain Kapila, a proficient in religious lore, spoke out and said: “O 

Kauṇḍinya, you are a fool in that you make this lament; for: 

“We are clasped to the bosom by mortality — first as a nurse, then as a 

mother. Why should there be all this grief? 

“Where are the great rulers of the earth, with their guards, their armies, 

their chariots? To this day the earth bears witness to their departure. 

“Each day the outward form wastes away imperceptibly, like an 

unbaked jar standing in water. Until the jar has disappeared, it is not 

known that it is vanishing. 

“As a victim approaches the altar, step by step, so death comes nearer 

day by day to every living being. 

“Youth, beauty, life, riches, power, friends, all passes away. A wise man 

fixes not his hopes on these.  

“As a plank of timber may meet another plank in the ocean and then 

part asunder again, even so is the meeting of men in this world. 

“Therefore, sir, be calm, and dismiss all thought of sorrow. The only unfailing 

cure for the wounds which penetrate, as it were, even our inmost parts, is not 

to think upon the griefs which cause them.” ’ 

(From Hitopadeśa or The Book of Good Counsel 
translated from the Sanskrit text by B. Hale Wrotham 

London: George Routledge & Sons Ltd) 
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Comprehension 

1. Why were tales of Pañcatantra and Hitopadeśa written? 

2. What do children get to learn from this form of narrative? 

3. What is the moral of Kauṇḍinya’s story? 

4. How is Prince Siddhārtha also known? 

Enrichment activities 

1. Define narratives and trace their origins from different cultures.  

2. If you were to choose two creatures from the animal kingdom to give a Pañcatantra / 

Hitopadeśa story, which two would you choose and why? 

3. Why do you think messages are ‘mouthed’ with the help of animals in Pañcatantra / 

Hitopadeśa stories? Brainstorm in different groups and make a presentation before 

the class. 

4. Collect any two Pañcatantra / Hitopadeśa stories and two fables of Aesop of your 

choice. Develop a small write-up on each of these, outlining the following points: 

 reason for selecting this short story 

 main characters 

 setting 

 plot 

 theme 

 language and style 
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Further reading 

 Kathāsaritsāgar / Bṛhatkathā: http://archive.org/details/oceanofstorybein01somauoft  

 Yoga-Vaśiṣṭha: www.holybooks.com/wp-content/uploads/Yoga-Vasishta-Maha-Ramayana.pdf  

 Aesop’s Fables: http://mythfolklore.net/aesopica/oxford/index.htm  

Internet resources (all URLs accessed July 2012) 

 English translation of Pañcatantra by Arthur W. Ryder (1925): 
http://archive.org/details/ThePanchatantraEnglish-AwRyder  

 Illustrated stories from Pañcatantra: 
www.kidsworldfun.com/shortstories_pt1.php (English) 

www.excellup.com/kidsImage/panchtantra/monkeywedgehindi.aspx (Hindi & English) 

 Readings of Pañcatantra stories (in Hindi): 
www.youtube.com/watch?v=Segl47HfHAE  

www.youtube.com/watch?v=x0xnBIVoJ7Y&feature=relmfu , etc. 

 An online translation of Pañcatantra: http://panchatantra.org/  

 Hitopadeśa: Sanskrit text & English translation, W. Ainapure, ed., & B.T. Dravid (1908): 
http://archive.org/details/hitopadesaofnr00vasuuoft  

 Online Hitopadeśa stories: 
www.culturalindia.net/indian-folktales/hitopadesha-tales/index.html  

www.nriol.com/indianparents/indian-tales.asp  

www.4to40.com/katha/Hitopadesha.asp  

 Readings of Hitopadeśa stories: 
www.youtube.com/watch?feature=player_detailpage&v=cdjuE2NQ8D4 (Sanskrit) 

www.youtube.com/watch?feature=player_detailpage&v=QxtVLh4H4EQ (English) 

www.youtube.com/watch?v=UuCpOlfYpT8&feature=relmfu , etc. 
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one well-known Upaniṣadic invocation goes sarve bhavantu sukhinaḥ, ‘May all creatures be 

happy.’ Knowledge is an instrument of liberation of the self from the narrow bounds of 

body and mind. As such it leads to man’s freedom, mokṣa, from unhappiness. God is not a 

factor in the acquisition or attainment of knowledge — man is free to choose any of the 

three paths, the path of knowledge, of action and of devotion. He is not forced to choose, 

or believe in, One Given Truth, as we believe that there are many ‘truths’, a plurality of 

truths. We know that there must always be one truth but we are doubtful about the 

possibility of knowing it. We say that there are many paths to truth and we are free to 

discover the truth for ourselves — we are not forced to accept or conform to what others 

believe. The individual is not subjected to the community — if he shares a view, it is of 

his own choice.  

 Thus after explaining all the issues involved in the need to fight the Mahābhārata 

war, Kṛṣṇa tells Arjuna – ‘I have said to you all that I had to say. You are free to take your 

own decision.’ (Bhagavadgīta, 18.63) 

  Faced with the immense variety and multiplicity of India’s geographic and social 

reality, the Indian philosophical mind has concluded that the highest form of knowledge 

is the knowledge of Oneness of all, of non-difference, of transcending the opposition 

between the Self and the Other(s). The goal therefore is not promotion of our material 

comfort but the enhancement of mental and physical well-being of all. This what 

Mahātmā Buddha meant when he said that we must seek nirvāṇa (release or liberation) of 

all the suffering humanity rather than one’s own individual nirvāṇa. Knowledge thus has 

always been laced with ethics, with the dominant value of dharma (righteousness).  

  Consider now the other belief that philosophy is for philosophers and is restricted 

to them. This again does not apply to India because, contrary to the popular impression, 

knowledge in India is not limited to the few. Two institutions have made knowledge a 
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Concepts and schools of Indian philosophy 

Our word for philosophy is darśana, ‘seeing’ or ‘what we see’. The word ‘philosophy’ 

means ‘love of wisdom’, but can also mean ‘love of argument’, arguing about the nature 

of reality. Darśana, on the other hand, means ‘observation of things the way they are’. As 

such, philosophy in India is a very concrete inquiry into human life and this world.  

 Scholars have talked of sixteen schools of philosophy. 

They are classified as āstika (theistic) and nāstika (atheistic). In 

India, ‘theism’ and ‘atheism’ are decided not on the basis of 

belief or absence of belief in the existence of God but on the 

basis of acceptance of the Vedas as valid means of knowledge. 

Thus the Cārvāka, the Buddhist and the Jain systems are 

considered atheistic because they do not accept Vedas as 

pramāṇa (reliable means of knowledge). 

 There are nine prominent philosophical schools. Each of 

them has many sampradāya (sub-schools), and for every 

system there are authoritative texts and thinkers: 

 Philosopher System Text 

1 Bṛhaspati Cārvakadarśana Bṛhaspatyasūtra 

2 Mahāvīra Jainadarśana Āgama sāhitya 

3 Siddhārtha Gautama Bauddhadarśana Buddha Tripiṭaka 

4 Kapila Sāṁkhyadarśana Sāṁkhya–sūtra 

5 Pātanjali Yogadarśana Yoga-sūtra 

6 Kaṇāda Vaiśeṣikadarśana Vaiśeṣika-sūtra 

7 Gautama Nyāyadarśana Nyāya-sūtra 

8 Jaiminī Mimāṃsādarśana Mimāṃsā-sūtra 

9 Bādarāyaṇa Vedāntadarśana Vedānta-sūtra 

Mahāvīra 
(Courtesy: Wikipedia) 
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 We do not know when these texts were composed but it is safe to assume that they 

were composed in that age of empire building from 800 BCE onwards which was a period 

of great vigour and intellectual activity in India. It is in the period that Pāṇini composed 

his celebrated grammar of Sanskrit, the Aṣṭādhyāyī, and in this age Buddha propounded 

his philosophy of useful action and good reason. 

 Every system has a sūtra (a text consisting of aphoristic statements) and a bhāṣya 

(commentary). A sūtra text states its truths in an extremely terse form so that the small 

text can be held in the mind, memorized easily. For this reason, it needs to be explained. 

The commentaries, apart from explaining the text with examples, often extend and 

enrich the original text and are studied as extensions of the original text. Thus, for 

example: 

Sūtra text Bhāṣya text 

Sāṁkhya Sūtra Sāṁkhyapravacanabhāṣya of Vijñānābhiṣu 

Yoga Sūtra Vyāsabhāsya of Vyāsa 

Vaiśeṣika Sūtra Praśastapādabhāṣya of Praśastapāda 

Nyāya Sūtra Nyāyabhāṣya of Vātsyāyana 

Mīmāṁsā Sūtra Śabarabhāṣya of Śabarasvāmī 

Vedānta Sūtra bhāṣya of Śaṅkarācārya 

 

 The central concern of Indian philosophical schools is to help in the achievement of 

mokṣa, liberation from the suffering here and now. Mokṣa is not an otherworldly goal and 

it does not make Indian philosophy otherworldly as is generally said in criticism. Mokṣa is 

freedom from suffering here and now in this world. Achievement of this agenda is the 

shared agenda of all Indian systems, both atheistic and theistic. They all seek to find an 

answer to the problem of suffering in this life. 
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 This makes Indian philosophy ‘practical’ philosophy. If the inquiry sets up some 

categories such as ‘self’ (ātman), ‘the great self’ (paramātman), etc., it is argued that these 

are not abstract but real and are experienced by us in this life. The basic question that is 

addressed is the question of duḥkha, suffering. As is declared by the Sāṁkhya-sūtra, the 

goal (puruṣārtha) of human life is to seek liberation (nivṛtti) from the three kinds of 

suffering — accidental, bodily, spiritual. We can do nothing about accidental suffering: an 

earthquake, for example, may cause injuries or even death. For bodily suffering, the 

ailments of the body, Caraka Saṁhitā, a fundamental text of Āyurveda (see module 

Historical evolution of medical tradition in ancient India), says we need cikitsā, 

medical treatment; but for spiritual or mental suffering, Caraka says we need to study 

darśana (philosophy). 

 So the philosophical systems differ from each other in providing different answers 

to the question, how to overcome suffering? All systems argue that right knowledge is 

the supreme means of liberation — they differ on the nature of this ‘right knowledge’. 

But they all agree that this right knowledge has to be a right understanding of the truths 

of life and reality. It is this awareness of the true nature of human life that protects man 

from suffering, from the causes of human suffering. Even when suffering is perceived to 

be unavoidable, it is possible to attain the wisdom to accept suffering and reduce its 

potential to damage our self. Indian philosophy is thus deeply grounded in the truth of 

human life, and the major Indian Schools restrict their statement of ontology (what 

exists; the object of knowledge) to the observable. The hard reality of the given world is 

never negated or denied.  

 It is in its fundamental concern with how to overcome suffering, in this 

fundamental question, that Indian philosophy is perennially relevant and of direct value 

to day-to-day life.  
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 Philosophy, therefore, is the siddhi sopāna, the ladder for freedom from suffering. 

All the Indian philosophical systems thus address the problem of duḥkha in its totality — 

the real nature of suffering, the real cause(s) of suffering, the state of complete absence 

of suffering and the means or method of achieving complete absence of suffering.  

 Each philosophical system gives a considered answer to these questions. All 

systems agree, we have said above, that right knowledge is the supreme means of 

liberation, but they differ on the nature of this ‘right knowledge’: 

 Mīmāṁsā believes that it consists in the proper performance of enjoined acts of 

duty. 

 In Vedānta, this knowledge consists in the awareness that all the visible, diverse, 

multiple forms and objects, both with and without ‘life’, are reflections of the same 

one being (sat) that permeates the entire universe. 

 Sāṁkhya says that effort must be directed at achieving a discriminating intellect 

(vivekajñāna) which enables us to grasp the true nature of reality as an interface of 

matter (prakṛti) and energy (puruṣa).  

 Yoga says this knowledge consists in the ability to discipline and restrain the 

mind’s potential to attach itself to objects of cognition. It teaches, instead, union 

(yoga) with the higher self; this may be achieved through knowledge of the self 

(jñāna), devotion to a chosen deity (bhakti), or works free from egotism (karma), 

among other methods. 

 Nyāya says that a proper knowledge of the true nature of reality (tattvārtha) 

enables one to decide what is to be acquired and grasped and what is to be rejected 

and renounced.  
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 The Vaiśeṣika system says that exact knowledge of the material reality (tattvajñāna) 

frees one of the bonds of suffering. 

 The Jaina system talks of samyakadarśana, holistic and balanced knowledge that 

leads to cessation of action, karma. 

 The Buddhists attribute all sorrow to avidyā, ignorance, and say that the 

knowledge of what is right action/conduct, ācāra, leads to freedom, nirvāṇa. 

 
 We conclude with Caraka. Caraka was a thinker of medical science but what he says 

about illness or an ailing person applies to all human beings and all life — after all we all 

suffer unhappiness or sorrow at one time or the other and therefore we are all ‘ailing’ 

even if we are ‘fit’ medically. For all, Caraka says: 

In all ailments, the responsibility is of a physician, but in the mental ailment, 

it is the patients’ own responsibility. A wise man keeping in mind his own 

welfare, acts with great care in respect of dharma, righteousness, artha, 

material acquisitions, and kāma, desires. It is these three that are the cause of 

internal sukha or duḥkha. … Such a patient should discipline himself … and 

recognize the truth about himself, the maryādā or limits of his family honour 

and conduct, the nature of time and place and social and economic strength. 

 Indian philosophy thus is put to use not to promote man’s physical comfort or 

material success but to ensure his mental health, the well-being of his spirit (self), to 

help him realize his full intellectual potential and, finally, to enable him to free one’s self 

of the binds of time, space and his physical body. This is the ‘practical’ dimension of 

Indian philosophy. 
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Comprehension 

1. Discuss what is meant by the following words: 

a. Darśana 

b. Philosophy 

c. Puruṣārtha 

d. Mokṣa. 

2. a) Elaborate: Indian philosophical systems have been classified as 

  Āstika — accepting śrutis (the Vedas) 

  Nāstika 

b) Fill in the blanks in the following diagram: 

 

3. You have read how achievement of mokṣa, i.e., liberation from suffering, is central 

to the study of philosophy. What is 

meant by suffering? Create visuals 

(sketches / paintings / PowerPoint 

presentations) to illustrate the three 

types of suffering.  

4. What do you learn about liberation from the three kinds of suffering? Fill in the 

blanks: 

_________

orthodox

___________

heterodox

accidental

bodily

spiritual
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 One of you is a philosopher of ancient times. 

 Each of you is suffering from a distinct duḥkha. 

 Take turns to visit the philosopher and relate your problem. 

 As a philosopher / thinker, advise and provide the cure or remedy. Counsel your 

patient. 

Activity 2 

 Complete the visual given below with the correct information. 

 

 

 

 Organize a panel discussion on ‘Right Knowledge: Key to the Human Dilemma’. 

Each spokesperson must justify his / her interpretation of ‘Right Knowledge’. 

Form a panel of the following: 

  three organizers (chairperson, moderator and time-keeper); 

___________

KNOWLEDGE

Mīmāṁsā

Vedānta

Sāṁkhya

Yoga

__________________

_________

_________

_________



 

 

 

Furt

1.  Ph
19

2.  Th
Ra

3.  Ind

  nine p

philoso

  the ch

given i

Explore a

philosoph

Prepare a 

Creative w

convey th

ther Readin

hilosophies of I
90 

he Cultural H
amakrishna M

dian Philosoph

participants 

ophical syst

hairperson m

in the last p

and resear

hy. After disc

 presentatio

writing: com

e message o

ng 

India, Heinric

Heritage of In
Mission Instit

hy, S. Radhak

 (one repre

tems); 

may find it 

paragraph of

Exte

ch the ma

cussing with

on supportin

mpose literar

of different s

ch Zimmer, w

ndia, vol. III,
tute of Cultur

krishnan, 2 vo

dṛṣ (to see)

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

concerns are
this world /n
otherworld

13 

esentative a

useful to co

f the survey

ended acti

ajor differe

h your partn

ng any other

ry pieces (ar

schools of th

with Joseph 

, The Philoso
re, Calcutta, 

ols, Oxford U

)

‐‐‐‐

e of 
not 
ly

phi
love

‐‐‐‐

s a spokesp

onclude the

y article. 

vity 

ences betw

ner, fill in th

r difference

rticles / sto

hought. 

Campbell (ed

ophies, Harid
2001 

University Pre

ilo + sophy
e +----------

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

person for e

 panel discu

ween Indian

he flow char

es you have 

ries / dialog

d.), Motilal B

das Bhattach

ess (many ed

each of the 

ussion with

n and Wes

rt below. 

identified. 

gues / poem

Banarsidass, D

haryya, (ed.),

itions) 

 nine 

h idea 

stern 

 

ms) to 

Delhi, 

, The 



14 

 

A few videos on Indian philosophers (all URLs accessed in July 2012) 

 The Buddha, a documentary by David Grubin: 
www.youtube.com/watch?v=EDNT3EOWJm8 

 The Life of the Buddha, a BBC documentary: 
www.youtube.com/watch?v=zFbjDcz_CbU 

 Life of Mahāvīra (in Hindi):  
www.youtube.com/watch?v=O6AcSF3WX00 ,  

www.youtube.com/watch?v=GpmmeqoAqVI,  

www.youtube.com/watch?v=VF4qNxKafq4, etc. 

 Ādi Śaṅkarācārya: www.youtube.com/watch?v=aZUxmcCT4YI  

 Rāmānujācārya: www.youtube.com/watch?v=EB3VBaQxnxc  

 Mādhavācārya: www.youtube.com/watch?v=hKVHOVQJC1E  

  



15 

 

Indian Philosophical Systems: 

A Selection from Primary Texts 

 

Preliminary: the central question of Indian philosophy 

Indian philosophy, we have noted, addresses the question of duḥkha (suffering) in this 

world. Duḥkha, suffering, has four aspects: 

1. heya: the real nature of duḥkha. 

2. heyahetu: the real cause of suffering. 

3. hana: what is the complete absence of suffering; what is that condition? 

4. hanopāya: philosophical texts — what is the means / method of achieving the 

complete absence of suffering. 

A. Vedic Thought 

This parā: akṣara, the transcendental indestructible, takes location in the ātman of each 

‘[knowing] self, in the self of the one who sees (draṣṭa), touches (spraṣṭa), hears (śrotā), 

smells (ghrātā), tastes (rasayitā), thinks (mantā), judges (bodhā), does (kartā)’. 

(Praśnopaniṣad, 4.9) 

 When such unitary consciousness pervades the three states of consciousness, 

wakeful (jāgrata), dream state (svapnasthāna) and the deeper, inner state (ābhyantara, 

suṣupti), the knower is no longer prone to instability, indeterminacy, pride and egoism 

(Praśnopaniṣad, 5.6). 
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 In Muṇḍakopaniṣad, akṣara is an attribute of brahman and is also the symbol of 

brahman. Akṣarabrahman is defined thus: ‘That which is the effulgence of the effulgent, 

more atomic than atom, that which holds in itself all the worlds and its inhabitants, that 

is Akṣarabrahman and that is prāṇa [life-force], that is vāk [speech, intelligence], that is 

mana [mind, cognition].’ (Muṇḍakopaniṣad, 2.2.2) 

 In a brilliant extended simile in the next śloka, Akṣarabrahman is equated with 

brahman: 

Kāra is the bow (dhanuṣa), ātmā is the arrow* (bāṇa) and brahman is the target 

(lakṣya) that should be targeted with great attention and like the arrow one 

should be totally absorbed (tanmaya) in that. (Muṇḍakopaniṣad, 2.2.4) 

B. From Philosophical Schools 

1. Cārvāka Darśana 

 All this has been said by Bṛhaspati:  

1. There is no heaven, no final liberation, nor any soul in another world. 

2. While life remains let a man live happily, let him feed on ghee even though he 

runs in debt. 

3. When once the body becomes ashes, how can it ever return again? 

4. While life is yours, live joyously. None can escape Death’s searching eye. When 

once this frame of ours they burn, how shall it e’er again return? 

(Bṛhaspatisūtra by Bṛhaspati, as described in 

Sarvadarśanasaṅgraha of Mādhavācārya) 

                                                      
* This arrow is sharpened, it is pointed out, by upāsana, reverential devotion (Muṇḍakopaniṣad, 2.2.3). 
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2. Jaina Darśana 

 The Jaina system is described as follows in the Tattvārtha sūtra:  

1. Right faith, right knowledge, and right conduct together constitute the path to 

liberation. 

2. Belief in realities ascertained as they are is right faith. 

3. The right faith is attained by intuition or by acquisition of knowledge. 

4. The living and the non-living substances, influx, bondage, stoppage, 

dissociation and liberation from karmas are the seven types of reality. 

5. The realities, right faith, etc., are installed by name, representation, substance 

and current state. 

6. Knowledge of the realities, right faith, etc., is attained by means of pramāṇa 

[reliable means of knowledge] and naya [reason or wisdom]. 

7. Knowledge is also attained by description, ownership, and means, resting place, 

duration and division. 

8. Existence, number, present abode, extent of space, time, interval of time, 

thought- activity, and reciprocal comparison also help in the attainment of 

knowledge. 

9. Knowledge is of five kinds: sensory knowledge, scriptural knowledge, 

clairvoyance, telepathy and omniscience. 

(Tattvārtha sūtra, 1.1-9) 

 

3. Bauddha Darśana 

 A few sutras from Dhammavagga: 
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I will teach you a Dhamma [= dharma],  

 not hearsay but to be directly seen.  

 Whoever discovers it and knows it,  

 and lives by it with mindfulness,  

 will transcend craving for the world.  

Prosperity in life is plain,  

 decline in life is also plain:  

 one who loves the Dhamma prospers,  

 one who hates the Dhamma declines.  

Thoroughly understanding the Dhamma  

 and freed from longing through insight,  

 the wise one rid of all desire  

 is calm as a pool unstirred by wind.  

Those to whom the Dhamma is clear  

 are not led into other doctrines;  

 perfectly enlightened with perfect knowledge,  

 they walk evenly over the uneven.  

Not by water is one made pure  

 though many people may here bathe [in sacred rivers], 

 but one in whom there is truth and Dhamma,  

 he is pure, he is a brahmin.  

The path is called “straight”, 

 “without fear” is the destination;  

 the carriage is called “silent”  

 and its wheels are right effort.  
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Conscience is the rails and  

 mindfulness the upholstery,  

 Dhamma is the driver and  

 right view runs ahead of it.  

And whether it be a woman,  

 or whether it be a man,  

 whoever travels by this carriage  

 shall draw close to Nibbana [= nirvāṇa].  

Of all the medicines in the world,  

 manifold and various,  

 there is none like the medicine of Dhamma:  

 therefore, O monks, drink of this.  

Having drunk this Dhamma medicine,  

 you will be ageless and beyond death;  

 having developed and seen the truth,  

 you will be quenched, free from craving. 

(Translated by Ven. S. Dhammika) 

 

4. Sāṁkhya Darśana 

 The Sāṁkhya system as described in Sāṁkhyakārikā (1-4): 

1. From the torment caused by the three kinds of pain, proceeds a desire for 

inquiry into the means of terminating them; if it be said that the inquiry is 

superfluous since visible means exist, we reply, not so; because in the visible 
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means there is the absence of certainty in the case of means and permanency 

of pain. 

2. The scriptural means is like the obvious means since it is linked with impurity, 

decay and excess. The means contrary to both and proceeding from the 

discriminative knowledge of the Manifest, the Unmanifest and the Spirit, is 

superior. 

3. The Primal Nature is non-evolute. The group of seven begins with the Great 

Principle (Buddhi) and the rest are both evolvents and evolutes. But the sixteen 

[five organs of sense, five of action, the mind and the five gross elements] are 

only evolutes. The Spirit is neither the evolvent nor the evolute. 

4. Perception, Inference and Valid Testimony are the means; all other means of 

right cognition too are established [as they are included in the above three]; 

proof is intended to be of three kinds. It is through the proofs that the 

provables are established. 

  

5. Yoga Darśana 

 The Yoga system as described in Yogasūtra (1.1-7, 12, 23):  

1. Now, the discipline of yoga is to be explained. 

2. Yoga is the nirodha [suppression] of vṛttis [activity] of the citta [mind]. 

3. Then the seer gets situated in his svarūpa [essential nature]. 

4. At other times, the seer identifies with the vrittis. 

5. Vrittis are of five kinds and are kliṣṭa [related to pain] or akliṣṭa [unrelated to 

pain]. 
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6. They are pramāṇa [right perception], viparyaya [wrong perception], vikalpa 

[fancy], nidrā [sleep] and smṛti [memory]. 

7. There are three pramāṇas: pratyakṣa [direct perception], anumāna [inference] 

and āgama [testimony]. 

8. Their nirodha [suppression] is possible through abhyāsa [persistent practice] and 

vairāgya [detachment]. 

9. Or nirodha is attained by concentration on Īśvara. 

 

6. Nyāya Darśana 

 The Nyāya system as described in Nyāyaśutra (1.1-9): 

1. Supreme felicity is attained by the knowledge about the true nature of the 

sixteen categories, viz., means of right knowledge, object of right knowledge, 

doubt, purpose, familiar instance, established tenet, members of a syllogism, 

confutation, ascertainment, discussion, wrangling, cavil, fallacy, quibble, 

futility, and occasion for rebuke. 

2. Pain, birth, activity, faults and misapprehension. On the successive annihilation 

of these in the reverse order, there follows release. 

3. Perception, inference, comparison, and verbal testimony — these are the means 

of right knowledge. 

4. Perception is that knowledge which arises from the contact of a sense with its 

object, and which is determinate, unnamable, and non-erratic. 

5. Inference is knowledge which is preceded by perception, and is of three kinds, 

viz., a priori, a posteriori and commonly seen. 
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6. Comparison (analogy) is the knowledge of a thing, through its similarity to 

another thing previously well known. 

7. Verbal testimony is the instructive assertion of a reliable person. 

8. Self, body, senses, objects of sense, intellect, mind activity, fault, rebirth, fruit, 

pain, and release are the objects of right cognition. 

9. Desire, aversion, volition, pleasure, pain, and intelligence are the marks of the 

self. 

 

7. Vaiśeṣika Darśana 

The Vaiśeṣika system as described in Vaiśeṣikasūtra (1.4-14): 

1. The Supreme Good results from the knowledge, produced by a particular 

dharma, of the essence of the predicables, substance, attribute, action, genus, 

species, and combination, by means of their resemblances and differences. 

2. Earth, water, fire, air, ether, time, space, self, and mind are the only substances. 

3. Attributes are colour, taste, smell, and touch, numbers, measures, separateness, 

conjunction and disjunction, priority and posteriority, understandings, pleasure 

and pain, desire and aversion, and volitions. 

4. Throwing upwards, throwing downwards, contraction, expansion, and motion 

are actions. 

5. The resemblance of substance, attribute, and action lies in this that they are 

existent and non-eternal, have substance as their combinative cause, are effect 

as well as cause, and are both genus and species. 
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6. The resemblance of substance and attribute is the characteristic of being the 

originators of their congeners. 

7. Substance originates from another substance, and attributes from another 

attribute. 

8. Action, producible by action, is not known. 

9. Substance is not annihilated either by effect or by cause.  

10. Attributes are destroyed in both ways. 

11. Action is opposed by its effect. 

 

8. Mīmāṁsā Darśana 

The Mīmāṁsā system as described in Mīmāṁsāsūtra (1.1-4) and Mīmāṁsāparibhāṣā: 

1. Now is the enquiry into the nature of duty (dharma). 

2. The duty is an object distinguished by a command. 

3. The examination of its cause. 

4. The perception is the knowledge which one has by the senses coming in contact 

with the soul. It is not the cause of duty by reason of acquiring knowledge of the 

thing existing. 

 In Mīmāṁsāparibhāṣā, it is noted: 

1. Here, in the Mīmāṁsā consisting of twelve chapters, the great seer, Jaiminī, has 

discussed only righteous and unrighteous action as being capable of 
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performance. Of these, righteous action is that which is described by the Vedas 

as bringing on what is desirable. 

2. Regarding both, the Vedas, the Smṛtis [texts on tradition], and approved usage 

are the authority. Of these, the Vedas are independently authoritative, while 

the other two are based on the Vedas. 

3. Thus, rites are to be performed according to the order of direct assertion, 

purpose, reading, position, principal rite and procedure. Performance in any 

other manner will lead to defects.  

 

9. Vedānta Darśana 

 The Vedanta system as described in Brahmasūtra (1.1-5) and Vedāntaparibhāṣā: 

1. Now, therefore, the enquiry into brahman [i.e., desire for the knowledge of 

brahman or enquiry into the real nature of brahman]. 

2. Brahman is that from which the origin etc. [i.e., the origin, sustenance and 

dissolution] of this world proceed.  

3. The Vedic text being the source or the means [of the right knowledge].  

4. But that brahman is to be known only from the Vedic text and not 

independently by any other means is established. Because it is the main 

purpose of all Vedantic texts. 

 In Vedāntaparibhāṣā: 

1. Among the four kinds of human ends in this world, called dharma 

[righteousness], artha [wealth], kāma [objects of desire] and mokṣa [liberation], it 
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is liberation that is the supreme human end, for that alone is known to be 

eternal. While the other three are known to be transitory by perception. And 

that liberation comes through the knowledge of brahman. Hence brahman, the 

knowledge of it, and the means of that knowledge, are being described in detail. 

2. The attainment of brahman, which is Bliss, as also the cessation of grief, is 

liberation. So this kind of realization of brahman leads to liberation. Thus the 

aim of Vedānta has been established.  

Comprehension 

1. You have studied about duḥkha being central to Indian philosophy. List the four 

terms related to the concept of duḥkha. 

2. Look at the visual given below. Fill in the blanks using the correct word. 

 

3. What is the message to people according to Cārvāka darśana? Does it connect with 

society and people today? Discuss and express views. 

4. What according to the Jaina darśana are the three paths to human liberation? 

duḥkha

nature

heya

cause

...........

absence

..............

means 

..............
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5. Explain the path to emancipation as suggested by Bauddha darśana. 

6. Define Yoga. What is the role of abhyāsa and vairāgya in Yoga? 

Project ideas 

 Find out more Vaiśeṣika darśana and its correlation with the theory of atomism. 

 You will be working in groups. Each group will be allotted one philosophical 

system. Find out more about the philosophical system allotted to you. Prepare a 

presentation highlighting the chief characteristics and features of your 

philosophical system. Your presentation should be comprehensive, lucid and 

persuasive.  

Key aspects of your presentation: 

  Name of your philosophical system. 

  Key sūtras. 

  Views on duḥkha. 

  Path suggested by your system. 

  Think of a set of real-life situations that people have to grapple with. 

  Next, advise and present the solution based on the principles of your 

allotted philosophical system. 

  Make your presentation lively, realistic and convincing. Now that you have 

read about some of the major Indian philosophical systems, gather more 

information about them. 

 Theatrical Presentation 

Prepare a theatrical presentation on Indian schools of philosophy: 
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  Create an ashram-like ambience on stage. 

  Students act as various masters of Indian darśanas. 

  Portray the dissemination of knowledge through the guru-śiṣya paramparā. 

  You may use music, dance, poetry and props to highlight your presentation. 

Extended activity 

 Plan a visit with your friends to some Jain shrines / monasteries / Yogapīthas / 

Veda Vidyālayas and collect information about the various philosophies they 

follow. Write an article and share it with the class. 

 Read the following extracts from the Dhammapada, a classical Buddhist text: 

Like an archer an arrow,  

 the wise man steadies his trembling mind,  

 a fickle and restless weapon.  

Flapping like a fish thrown on dry ground,  

 it trembles all day, struggling  

 to escape from the snares of Māra the temptress.  

The mind is restless. To control it is good.  

 A disciplined mind is the road to Nirvana.  

Look to your mind, wise man;  

 look to it well — it is subtle, invisible, treacherous.  

 A disciplined mind is the road to Nirvana.  

Swift, single, nebulous,  

 it sits in the cave of the heart.  

 Who conquers it, frees himself from the slavery of death.  
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No point calling him wise  

 whose mind is unsteady,  

 who is not serene,  

 who does not know the Dhamma [= dharma].  

Call him wise whose mind is calm,  

 whose senses are controlled,  

 who is unaffected by good and evil,  

 who is wakeful.  

He knows the body for what it is,  

 a frail jar;  

 he makes his mind firm  

 like a fortress.  

He attacks Māra with  

 the weapon of wisdom,  

 he guards what he conquers  

 jealously.  

It is not long before the body,  

 bereft of breath and feeling,  

 lies on the ground, poor thing,  

 like a burnt-out faggot.  

No hate can hurt, no foe can harm,  

 as hurts and harms a mind ill disciplined.  

Neither father, mother, nor relative can help  

 as helps a mind that is well disciplined. 

(Translated by P. Pal) 
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Now conduct a panel discussion (see Activity 2 above) and discuss the following 

points: 

 What are the metaphors used by the text to describe the condition of the mind and 

the body? 

 Is the reader left with any lasting impressions? 

 What benefits does one derive from controlling the mind? 

 What are the methods given or suggested in the text for such a control? Are they 

practicable? 

 Have you come across, or can you conceive of, other methods to achieve a similar 

result? 
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Indian Traditional Knowledge 
on Environmental Conservation: A Survey* 

 

Introduction 

In many parts of India, communities have inherited the rich tradition of love and 

reverence for nature through ages. Religious preaching, traditions and customs have 

played a big role in this regard: Indian religions have generally been the advocates of 

environmentalism. They campaigned for such guidelines to the commoners that ensured 

an intimate contact and sense of belonging in nature. It came in the form of directives to 

the believers to perform certain rites and rituals, so that it became a way of their life. 

Sometimes the messages of environmental protection and conservation are in a veiled 

form. Today, when the world is undergoing a serious crisis of ecological imbalance and 

environmental degradation, it is all the more important for us to understand such 

traditions.  

Nature 

The culture of conservation of nature dates back to the ancient Vedic Period. The four 

Vedas — Rig-Veda, Sama-Veda, Yajur-Veda and Atharva-

Veda — are full of hymns dedicated to the supremacy of 

various natural entities. The Rigvedic hymns refer to many 

gods and goddesses identified with sun, moon, thunder, 

lightening, snow, rain, water, rivers, trees etc. They have been glorified and worshipped 
                                                      
* This module will be supplemented by another for Class 12, which will cover sections on Weather 

Prediction, Rainwater Harvesting and Water Management. 

Collect a few contemporary 
poems, songs which have 
in them elements of nature. 
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as givers of health, wealth and prosperity. The rain–god Indra has the largest number of 

hymns attached to him.  

 Sun worship is of vital importance in Vedic worship; the sun was worshipped in the 

form of gods like Sūrya, Mārtaṇḍa, Uṣa, Pūṣan, Rudra, etc. Today it has been proved that 

solar energy is the ultimate source of energy that regulates the energy flow through the 

food-chain, drives various nutrient cycles and thus controls the ecosystem all over the 

earth, but it was probably well understood and realized by the ancient people as well. 

The Gāyatrī mantra of the Rig-Veda, which is chanted on every auspicious occasion, is 

full of praise for the sun. Similarly, the Atharva-Veda highlights the importance of 

nature and has a beautiful hymn in praise of the earth. With remarkable foresight, 

Thiruvalluvar’s Kural, an ancient text in Tamil from south India stresses the need to 

remain under nature’s protection: ‘Sparkling water, open space, hills and forests 

constitute a fortress.’ Guru Granth Saheb states, ‘Air is the guru, water is the father, and 

earth is the great Mother of all.’ 

Flora and fauna 

Tress have also been given huge importance the ancient Indian tradition. The four Vedas 

are full of references to various herbs, trees and flowers and their significance. Trees and 

plants were considered as animate beings and to harm them was regarded as a sacrilege. 

The Atharva-Veda glorifies the medicinal value of various herbs. In the ancient texts we 

come across references to trees like kalpavṛkṣa and pārijāta with mythical powers. Padma 

(lotus) and trees like vaṭavṛkṣa (banyan), or flame of the forest (pālāśa in Hindi, Butea 

frondosa) were given special attention. The worship of the pipal tree (also known as 

Boddhi tree, aśvattha in Sanskrit, Ficus religiosa) became a folk ritual, and the pipal was 

called the king of trees in Brahma Purāṇa. In the course of time, many such plants and 
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trees came to be associated with various gods and goddesses and were worshipped 

accordingly. 

 In your own locality, you must have seen 

women moving in a circle around a tree each 

morning. Did you 

ever try to 

understand the 

reason? There are 

some scientific reasons underlying those 

beliefs. The pipal tree continuously releases 

oxygen in the atmosphere, and therefore, 

such knowledge must have been put into a 

spiritual form by our ancestors.  

 Similarly, trees such as bael (Aegle marmelos), aśoka (Saraca asoca) sandalwood and 

coconut hold special significance in various religious rituals; so do dūrvā grass (Cynodon 

dactylon), tulsi or tulasī (Ocimum), the banana, lotus, marigold, china rose (hibiscus), and 

the flowers of milkweed (aak, Calotropis). Three major factors were responsible for the 

origin of the tree-cult in India: their wood, leaves, fruits, etc. were useful to humans; it 

was believed that trees were possessed by spirits who guided humans in their distress; 

and humans developed respect for trees which often provided them with an alternative 

for medicinal plants. 

 Flora and fauna and their associations with human beings were depicted in epics 

like the Mahābhārata, the Rāmāyaṇa, and in Kālidāsa’s 

compositions such as Meghadūta, Abhijñānaśakuntalā, 

etc. They provide colourful portrayal of trees, 

Name other such practices 
from Indian culture in 
which nature is revered. 

Why did our ancient texts pay 
such importance to trees? Discuss. 
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creepers, animals and birds conversing with people and sharing their joys and sorrows, 

which shows that people believed in harmony between man and nature. 

 Manusmṛti, an early Sanskrit text, gives a distinct classification of plants and states 

that some of them can experience pleasure and pain and have awareness. It is also 

marked in the scriptures that a tree could be adopted as son; many Purāṇas describe this 

ritual as taruputravidhi. The upanayaya (initiation) ceremony performed for the aśvattha 

tree (pipal) and the marriage ritual performed between the banyan tree and neem tree 

are also noteworthy. Watering the plants is considered as greatly rewarding in the 

dharmaśāstra texts.  

 According to Kautilya, cutting trees or its branches is an offence and he prescribed 

various punishments for it (see Extracts from Primary Texts). 

Sacred groves 

The tradition of sacred groves was also 

common in the ancient period and is still 

practised by folk and tribal communities. A 

sacred grove consists of a bunch of old 

trees, generally at the outskirts of a 

village, which were left untouched when 

the original settlers cleared the forest to 

establish the village. Such groves were 

regarded as the abodes of gods and 

goddesses or spirits and hence protected 

with utmost care. The cutting of trees was 

prohibited in these areas and nobody State-wise numbers of sacred groves 
in India. (Courtesy: Down to Earth) 
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dared to disobey the injunction, partly because of religious faith and partly due to the 

fear of facing the wrath of the gods, goddesses and spirits. In many sacred groves, 

villagers perform sacrifices and offerings to the gods during festivals and other 

occasions. This tradition of sacred groves could be matched with the contemporary 

notion of biosphere reserves.  

 
Votive horses in a sacred grove, Madurai region 

Wildlife 

Wild animals and even domesticated ones were also given pride of place and respect in 

the ancient tradition. Many Hindu gods and goddesses have some particular animal or 
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bird as their vehicles or vāhana. These include lion, tiger, elephant, bull, horse, peacock, 

swan, owl, vulture, ox, mouse, etc. The association of wild animals with peoples’ religious 

beliefs played a significant role in their preservation for so very long in India, until the 

colonial rule indulged in intensive hunting. The feeling of sacredness attached to wildlife 

protected it and contributed to maintaining an ecological balance.  

 For instance, the snake’s association with god Śiva and snake 

(or nāga) worship was a conscious effort by our saints to preserve 

the animal, who otherwise incites fear and persecution because of 

its perceived venomous nature. In fact, snakes are an important 

link in the food cycle and play a significant role in maintaining the 

ecological balance. 

Nāga-nāginī sculpture from Belur 
(Courtesy: Kamat’s Potpourri, www.kamat.com) 

 Manusmṛti has references to direct and indirect instructions about the conservation 

of plants and animals. It gives specific punishments for harming trees or animals. 

 Many artefacts and seals of the ancient Indus valley civilization 

depict animals like the bull (with or without a hump), the tiger, the 

elephant, the rhinoceros, the buffalo, the gharial (crocodile), but 

often too mythical animals such as the unicorn. Although the precise 

significance of this animal symbolism remains a matter of debate, 

Harappans clearly attached great importance to it. They also appear 

to have worshipped trees, as evidenced by several tablets, such as this 

one (left) in which a tree is depicted raised over a platform. 
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Seals from the Indus civilization depicting a bull, an elephant, and two unicorns (a mythical 
animal with a single horn) on either side of a pipal tree. (Courtesy: ASI) 

 During the Vedic period, the cow was considered a very valuable animal; Aditi, the 

mother of the gods in the Rig-Veda, was often called ‘the divine Cow.’ In the 

Mahābhārata, the whole earth is compared to a cow which humans, gods and demons, 

trees and mountains all milked to get what they desire out of her. Many of the śāstras 

proscribed the unnecessary killing of 

animals. Later, the Mauryan ruler 

Aśoka also prohibited in his edicts 

hunting and cruelty to animals; his 

edict at Girnar in Gujarat (left) also 

ordered medical treatment to them 

when necessary. 

 Kautilya’s Arthaśastra also 

mentioned forests and animal 

sanctuaries, where animals were 

protected from poaching. A 
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superintendent of forests was responsible for their upkeep and for the proper 

management of forest produce; poaching was punished with various penalties.  

Conservation teachings in Buddhism and Jainism 

Buddhism and Jainism, the two most popular heterodox sects of ancient times also 

advocated nature conservation. 

Buddhism believes in tolerance, 

love, compassion, forgiveness and 

non-violence to all. Jainism 

advocates complete non-violence or 

Ahimsa; it treats every creature on 

earth including the smallest insects 

or microbes as of equal importance 

and forbids their killing by all 

means. This perception went a long 

way towards preserving 

biodiversity. While Jainism preaches 

complete non-violence, Buddhism 

follows the middle path and states 

that killing of animals or felling of 

trees should not be done until 

absolutely necessary. 

 

 

 

A bas-relief from Bharhut (Madhya Pradesh) 
showing worship of Buddha’s throne, and, 
behind it, the sacred pipal or Boddhi tree 

(Ficus religiosa). (Courtesy: ASI) 
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 Mahāvīra gives the following preaching to his followers about the environment in 

the Āchārāṅga Sūtra. Nature, according to him, is to be ‘protected in all ways — no waste, 

no overuse, no abuse, no polluting. If we follow these principles, then we would stop 

destroying our environment as well as preserve the resources that are available for all to 

share. If there are more resources available for all, then the poor will also get a fair share 

thereof’ (R.P. Chandaria). 

Bishnois and conservation 

During the medieval period many religious sects became popular which vehemently 

advocated conservation of the 

natural environment. One such sect 

was that of the Bishnois, which 

became widely accepted in a 

climatically hostile zone of 

Rajasthan. The followers of the sect 

advocated the banning of tree-

felling since they believed that 

trees are the basis of a harmonious 

and prosperous environment. The 

love for trees was so greatly 

infused in the minds and souls of 

the Bishnois that in Khejrali village 

of Rajasthan about 363 young and 

old men and women embraced the 

khejri trees (Prosopis cineraria) to 

protect them from being felled by A specimen of khejri tree (courtesy: Wikipedia) 
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the king’s men. The local ruler had ordered the cutting of khejri trees to use them for his 

lime kilns as fuel; the Bishnois hugged them and many were killed in the episode. Later, a 

temple was built in honour of the Bishnoi martyrs. One of the leading women of the 

movement was Amrita Devi Bishnoi. The repentant king later issued an edict protecting 

trees and animals in Bishnoi-controlled lands. 

 The commoners from a semi-arid zone had understood the real value of trees. 

Khejri leaves constitute an important feed for livestock in a desert region like western 

Rajasthan, as they have high nutritional value for camels, cattle, sheep and goat. A 

unique feature of this tree is that it yields much green foliage even during dry winter 

months when no other green fodder is available in the dry tracts. People from semi-arid 

parts of western Rajasthan encouraged the growth of the khejri tree in between the 

cultivable lands and pastures because its extensive root system helped stabilize the 

shifting sand dunes. It also fixes nitrogen through bacterial activity. Besides, villagers 

used khejri leaves as organic matter for rejuvenating non-fertile soil. Women use its 

flowers mixed with sugar during their pregnancy as a safeguard against miscarriage, and 

its bark is effective against dysentery, asthma, common cold and rheumatic arthritis.  

Tradition of resistance 

The nineteenth and twentieth centuries saw more examples of resistance against forest 

cutting. Most of those movements were largely against unjust colonial forest laws which 

affected the livelihood of the local people, especially tribals: the creation of government-

protected forests by the colonial government was disastrous for the tribals, who were 

purely dependent on forest produce. The tribal communities were thus the worst hit by 

governmental forest departments. 



12 

 

 Forest communities earlier also had been subject to pressure of the agrarian 

communities of the plains, but the magnitude of impact was nothing compared to the 

consequences of the state’s takeover of forests under the British rule. Before the 

nineteenth century, the commercial exploitation of the forest produce was restricted to 

pepper, cardamom or other spices, whose extraction did not dangerously affect the 

ecology of the forest and the region. But the coming of the colonial government meant 

extraction of timber on a large scale and this led to a qualitative change in the utilization 

of forests. It also meant an intervention in the day-to-day lives of forest communities, 

who were largely hunter-gatherers and shifting cultivators. 

 State reservation of forests drastically affected the subsistence activities of these 

communities. For instance, the forest and game laws affected the Chenchus of Andhra 

Pradesh by making their hunting and collection of forest products gathering illegal. 

Similarly, the British banned the jhum or shifting cultivation, calling it a primitive and 

unremunerative form of agriculture. The Baiga tribe of Madhya Pradesh also opposed the 

British government’s move to ban jhum cultivation. In some areas tribal resistance took a 

violent and confrontationist form. This was especially so where commercialization of the 

forest was accompanied by the penetration of non-tribal landlords and moneylenders 

who came to exercise a dominant influence on the indigenous population.  

 Even after the formation of an independent government in 1947, the official forest 

policy reiterated the main tenets of the colonial act of controlling all aspects of forest 

management through ‘governmental forests’. The Chipko and later Appiko movements 

emerged out of these post-independence forest policies. These movements were led by 

individuals such as Mirabehnn, Sunderlal Bahuguna, Anna Hazare, Chandi Prasad Bhatt, 

etc., who were motivated by the Gandhian ideology of non-violent satyagraha.  
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 Anna Hazare used the village temple as a focus for eco-development in his area in 

Ahmadnagar district of Maharashtra. He involved local people in water management 

schemes with the logic that ‘rain water should be trapped where it falls’ to raise the 

water table.  

 Indian traditions, customs and religious beliefs enlighten us about the protection of 

the flora and fauna. They teach us one fundamental principles of ecology, especially that 

every living entity of the biosphere has its own important role in the flow of energy and 

cycle of nutrients which keep the world going. 

 Environmentalists, therefore, have started realizing the significance of culture as a 

force for conservation and have focused on traditional knowledge systems. Religious 

teachings and cultural traditions could be used in a positive sense for conservation of the 

environment and ecology. 

*** 

Comprehension 

 What is the general attitude of Indian religious texts towards nature? 

 What are the cultural as well as practical motivations in worshipping trees? 

 Why should trees or animals be regarded as sacred and associated with gods or 

religious rituals? 

 How can the earth be compared to a cow? 

 Sum up the consequences of British colonial policies on the forests and people 

dependent of them for their livelihood. 
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Explore 

 With scientists predicting the impact of global warming to grow more severe and 

frequent, world governments are realizing the need to protect the environment 

and move towards a ‘green economy’ and ‘sustainable growth’. Should India, with 

her rich cultural and traditional heritage of environmental protection, lead the 

world in this transition? 

 Sacred texts recognised the sun as the ultimate provider of energy. For example, 

the food we eat comes from plants that utilize solar radiation through 

photosynthesis. Discuss how power from the sun is ultimately responsible for each 

form of energy — fossil fuels such as coal, oil and natural gas, as well as renewable 

sources such as hydropower, wind power and biomass power. 

Match the following 

Bishnois pipal tree 

Kautilya’s Arthaśastra Chipko movement 

King Aśoka animal sanctuaries 

aśvattha khejri tree 

Sunderlal Bahuguna treatment of animals 

Project ideas 

 Collect (for instance from the Internet, www.harappa.com) a number of 

representations of Indus or seals with animal motifs and classify them. Tabulate 

the kinds of animals depicted. Propose possible rationales for such depictions 

(keeping in mind that the Indus script is still undeciphered). 
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 Collect at least a dozen representations art pieces (sculpture, panel, painting, etc.) 

from any Indian religion in which an element of nature — river, mountain, tree, 

animal — is depicted. Analyze those depictions and elaborate on the message that 

is sought to be conveyed. 

 Contact a tribal or rural community in your region and document their 

relationship with the land, forests, flora and fauna, and their knowledge of the 

ecosystem. Assess the importance of nature in their daily lives and compare with 

the place of nature in the lifestyle of city people. 

 Make a herbarium of traditional herbs which are used in home remedies. Clue: 

Visit a botanical garden. 

Extension activities 

 Compare the attitude of Indian religions towards nature with those of Native 

Americans and Australian aborigines. Point out similarities as well as differences. 

 Travel to the nearest sacred grove. Interview the villagers to find out their 

involvement in its preservation, the prohibitions in force, and the grove’s 

condition. Assess its biodiversity by attempting a list of the main species of flora 

and fauna it shelters. Assess also its state of preservation. 

 Prepare a play / street play explaining the need to protect trees and highlighting 

the role of tree-protection movements such as the Chipko movement. 
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Extracts from Primary Texts 

 

Atharva-Veda 

Hymn in praise of the Earth 

May the Earth pour out her milk for me, as a mother does to her son. 

O Earth, may your snowy peaks and your forests welcome us! ... 

Set me, O Earth, in you centre and your navel, and in the vitalizing forces that 

emanate from your body. Through them may you purify us! 

The Earth is my mother, her son am I; 

Heaven is my father: may he fill us with plenty! ... 

Upon the immutable, vast earth supported by the law, the universal mother 

of the plants, peaceful and welcoming, may we walk for ever! ... 

Agni is in the earth, in the plants; the waters hold Agni in them, in the stones 

is Agni. Agni dwells in the hearts of men; Agni abides in cows and horses. ... 

May we glorify you, O Earth, in villages and the open land, and assemblies and 

gatherings across the world. (12.1, Bhūmī Sūkta, tr. adapted from Louis Renou 

and R.T.H. Griffith) 

Note: These few lines from a hymn in praise of the Earth, Pṛthvī (‘the broad or vast one’) 

spell out two fundamentals of India’s ecological conceptions: (1) The earth is our mother 

and we feed on her ‘milk’, that is, the food we get from her or grow on her. (2) Agni, the 

fire, taken here as a symbol of consciousness, is not only in humans and animals, but also 

in waters and stones: the entire creation is conscious. 



19 

 

Mahābhārata 

The cosmic tree 

That man who worships every day the aśvattha [pipal tree, Ficus religiosa] ... is 

regarded as worshipping the whole universe with the gods and demons and 

human beings. (13.126, tr. by K.M. Ganguli) 

Note: Here the pipal tree is regarded as a miniature symbol of the universe. This is in 

fact a Vedic idea: in the Rig-Veda, ‘Vanaspati’, the tree-lord of the forest (another name 

for Agni or the fire-god) is described as having ‘a thousand branches’ (3.8.11, 9.5.10). The 

tree becomes a cosmic symbol of unity (its trunk) in diversity (its many branches and 

countless leaves). Worshipping the tree is thus equated to worshipping the whole 

creation. This is the reason why most temples in India have a sacred tree (sthalavṛkṣa), 

which worshippers circumambulate. 

Milking the Earth 

Once on a time, the tall trees of the forest, the mountains, the gods, the 

Asuras, men, the snakes, the seven Rishis, the Apsaras, and the Pitris 

[ancestors], all came to [king] Prithu [and asked for boons]. ... He then 

addressed the Earth, saying, ‘Coming quickly, O Earth! Yield to these the milk 

they desire. From that, blessed be you, I will give them the food they solicit.’ 

... And first of all, the tall trees of the forest rose for milking her. The Earth 

then, full of affection, stood there desiring a calf, a milker, and vessels [to 

hold the milk]. Then the blossoming Sala [śāla tree, Shorea robusta] became the 

calf, the Banian tree became the milker, torn buds became the milk, and the 

auspicious fig [pipal] tree became the vessel. [Next, the mountains milked 

her:] The eastern hill, whereon the sun rises, became the calf; the prince of 

mountains, Meru, became the milker; the diverse gems and deciduous herbs 
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became the milk; and the stones became the vessels. ... [Then the gods milked 

the Earth, obtaining ‘all things capable of bestowing energy and strength’; 

they were followed by the demons, who obtained wine.] The human beings 

milked the Earth for cultivation and crops. The self-created Manu became 

their calf, and Prithu himself the milker. Next, the Snakes milked the Earth, 

getting poison as the milk ... [The milking continues, with the seven rishis 

milking the Earth and obtaining the Vedas as their milk, followed by various 

celestial beings, the ancestors, etc.] Even thus was the Earth milked by that 

assemblage of creatures who all got for milk what they each desired. ... The 

powerful Prithu, the son of Vena, performing various sacrifices, gratified all 

creatures in respect of all their desires by gifts of articles agreeable to their 

hearts.’ (7.69, tr. adapted from K.M. Ganguli) 

Note: In this passage from the Mahābhārata, the earth is compared to a cow giving 

fulfilling the desires of every category of creatures — divine, semi-divine, demonic, 

human, animal, vegetal, even mineral (the mountains). This is echoed in other myths 

such as the story of Kāmadhenu, Vasiṣṭha’s cow of plenty. The concept is simply that 

nature generously fulfils all our needs. In our current context we may add that while we 

are entitled to ‘milk’ the earth, if we end up harming the cow herself, she will have no 

more ‘milk’ to give us. 

*** 

Lalitavistara: the birth of the Buddha 

Note: This Buddhist text glorifies the life of the Buddha. Here, his mother, Māyādevī, 

before giving birth to him, enters a park of śāla trees (Shorea robusta), accompanied by 

her entourage of thousands of soldiers and maidens. This extract shows how nature 

responds to the divine birth and brings into play the cosmic symbolism of trees (later, 
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when the Buddha received enlightenment, he will be sitting under a pipal tree — hence 

its other name of Bodhi tree). 

The whole of the Lumbini garden was redolent with scented waters, and 

besprinkled with choice flowers. All the trees in that noble park were clad 

with leaves, flowers and fruits out of season. That park was decorated by 

devas [gods] ... Now, Māyādevī, having entered the park and descended from 

her chariot, sauntered about in the company of human and heavenly damsels. 

Rambling from tree to tree, strolling from one parterre to another, now 

looking at this tree, then at another, she came near the waved-leaved fig tree 

(plakṣa, Ficus infectoria). It was the noblest of many noble trees, with well-

disposed branches, bearing fine leaves and blossoms, covered with exquisite 

flowers, redolent of aroma, having clothes of various colours suspended from 

it, resplendent in the lustre of numerous jewels, having its root, trunk, 

branches and leaves set with all kinds of jewels, having well-disposed and far 

extending branches, standing on ground even as the palm of the hand, 

covered with verdant green rivalling in colour the throat of the peacock, and 

soft to the touch like the down on the pod of the gunjā (Abrus precatorius). ... 

This plakṣa tree did the lady approach. 

 Now, that plakṣa tree, feeling the glory of the Bodhisattva [the future 

Buddha], lowered it head and saluted her. Now, Māyādevī, extending her 

right hand, resplendent as the lightning on the sky, held a branch of the 

plakṣa tree and, looking playfully towards the sky, stood there yawning. .... 

Thus did the Bodhisattva remain thriving in the womb of his mother. And 

when ten full months had passed, forth from the right side of his mother, he 

issued, with full memory, knowing everything. ... (chapter 7, tr. R.L. Mitra) 
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Manusmṛti 

Plants have consciousness 

Those born from sprouts are all flora propagated through seeds or cuttings. 

Those that bear copious flowers and fruits and die after their fruits mature 

are ‘‘plants’’ (oṣadhi); those that bear fruits without flowers, tradition calls 

‘‘forest lords’’ (vanaspati); and those that bear both flowers and fruits, 

tradition calls ‘‘trees’’ (vṛkṣa). Various kinds of shrubs and thickets and 

different type of grasses, as also creepers and vines — all these also grow from 

either seeds or cuttings. Wrapped in a manifold darkness caused by their past 

deeds, these come into being with inner awareness, able to feel pleasure and 

pain. (1.46–49, tr. Patrick Olivelle) 

Note: This passage from Manusmṛti lays out a broad classification of plant life. The 

interesting point here is the assertion that some plants have awareness and can feel 

pleasure and pain, a scientific truth that Jagadis Chandra Bose demonstrated some 2,000 

years after this text was written. 

*** 

Bhāgavata Purāṇa 

The delights of nature 

If Kṛṣṇa had gone to a distance to observe the beauty of the forest, they 

[Kṛṣṇa’s fellow cowherds] vied with each other in touching Kṛṣṇa first and 

enjoyed themselves [in this competition]. 

 Some played on the flutes; some blew their horns, some sang humming 

in tune with black-bees, some imitated the sweet notes of the cuckoo. 
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 Some ran with the shadows of the birds; some walked beautifully like 

royal swans; some sat down with the cranes, while others danced with 

peacocks. 

 Some pulled monkey’s tails dangling down from branches of trees, while 

others climbed trees along with the tails in hand. Some made wry faces at 

monkeys while others jumped from one branch to another. 

 Hopping with frogs, some became drenched with the waters of the 

streams and waterfalls. ... (10.12.6–10) 

 [Kṛṣṇa, accompanied by his elder brother Balarāma and the cowherds, 

has entered the Vrindavan forest. He addresses Balarāma:] ‘Oh, how 

wonderful! Carrying the presents of fruits and flowers on their heads, these 

trees bow down their heads laden heavily with fruits to your lotus-feet’ ... 

 Adorned with garlands and accompanied by Balarāma, he burst out into 

singing in imitation of the sweet humming of bees intoxicated with the honey 

sucked by them, while his followers were extolling his feats in song. 

 Sometimes he imitated the rapturous notes of swans, and sometimes he 

danced mimicking the dancing peacocks, provoking his companions to 

laughter. 

 Sometimes he imitated the chattering of the parrots in sweet indistinct 

words. Sometimes he sweetly cooed in imitation of the warbling and cooing of 

cuckoos. 

 Sometimes, in a voice deep and sonorous like the rumbling of clouds, 

and extremely fascinating to the cows and cowherds, he would affectionately 

call out [by names] cows that had strayed away to distant pastures. 
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 He used to imitate the notes and cries of birds like cakora [a fabulous 

bird subsisting on lunar rays], krauñca [a curlew or heron], cakravāka, [the 

ruddy goose], bhāradvāja [a skylark] and also peacocks, and sometimes 

behaved or shrieked like animals terrified at tigers and lions (10.15.5–13, tr. 

adapted from G.V. Tagare). 

Note: These passages from a well-known text about Kṛṣṇa’s life describe him in his 

childhood, with his fellow cowherds, amusing themselves in the forests around 

Vrindavan, imitating the animals’ typical behaviours, from bees to monkeys. These 

extracts reveal a high appreciation of wildlife and nature’s beauty. 

*** 

Kautilya’s Arthaśāstra 

Forest sanctuaries 

The king should establish [on the border of an animal park for his recreation] 

another animal park where all animals are [welcomed] as guests [and 

protected]. ... On the border [of the kingdom], he should establish a forest for 

elephants guarded by foresters. ... They should kill anyone slaying an 

elephant. (2.2.4, 6, 8) 

Punishments for hurting animals 

The Superintendent of Slaughter should impose the highest fine for binding, 

killing or injuring deer, beasts, birds or fish for whom safety has been 

proclaimed. ... The calf, the bull and the milch-cow are not to be killed. For 

killing [them, there shall be a] fine of fifty paṇas, also for torturing [them] to 

death. (2.26.1, 10) 
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 For causing hurt to small animals with wood and other things, the fine 

shall be one paṇa or two paṇas, double that for causing bleeding. For these 

same offences concerning big animals, the fine shall be double and [payment 

of] expenses for treatment and cure. 

Punishments for hurting trees and other plants 

For cutting the shoots of trees in city parks that bear flowers or fruit or yield 

shade [the fine shall be] six paṇas, for cutting small branches twelve paṇas, for 

cutting stout branches twenty-four paṇas, for destroying trunks the lowest 

fine for violence, for uprooting [the tree] the middle [fine]. In the case of 

bushes and creepers bearing flowers or fruit or yielding shade the fine shall 

be half, also in the case of trees in holy places, penance-groves and cremation 

grounds. In the case of trees at the boundaries, in sanctuaries, and of trees 

that are prominent, these same fines doubled shall be imposed, also [in the 

case of trees] in royal parks. (3.19.26–30. tr. R.P. Kangle) 

Note: These passages from Kautilya’s famous treatise of governance and administration, 

show the importance attached to animal sanctuaries (called abhayāranya or abhayavana, 

i.e. ‘forest free from fear’), and the penalties imposed on those killing protected animals 

(the paṇa was the currency in vogue in Kautilya’s time). Note that slaughter of some 

animals was allowed in a controlled way for meat consumption. It is remarkable that 

even trees and other plants in municipal areas were protected, and any harm done to 

them was fined.  

*** 
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Comprehension  

1. What image of the earth does the Atharva-Veda paint? 

2. Why should a tree be chosen to symbolize the whole universe? 

3. Make a list of the different ‘milks’ obtained from the earth by different categories of 

creatures, and discuss their significance. 

4. What could be the meaning of the Buddha’s mother standing and holding the branch 

of a tree during the whole of her pregnancy (a scene that has often been depicted in 

Buddhist art)? 

5. What could be the reasons for such a severe penalty to be prescribed by the 

Arthaśāstra for the killing of an elephant? 

6. What kind of social order do the above extracts from the Arthaśāstra reflect? 
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LIFE SCIENCES (1) 

Ayurveda for Life, Health and Well-being: A Survey 

 

WHAT IS AYURVEDA? 

Definition of Ayurveda 

Ayurveda is made up of two words — ayus meaning life and veda meaning knowledge. 

Ayurveda is thus knowledge of life or Life Science. A classical text defines Ayurveda as 

the knowledge that describes the wholesome (hitam), unwholesome (ahitam), happy 

(sukham) and unhappy (asukham) life as well as that which informs what is wholesome 

and unwholesome for life and longevity. 

 We can see from the above definition that the goal of Ayurveda is to promote both 

individual and social well-being at all levels of experience. 

Ayurveda aims to establish the highest level of health that 

a human being is capable of achieving and its scope is not 

restricted to curing diseases. Health is a state of 

physiological, psychological and spiritual well-being. 

Several thousands of years ago, the tradition of Ayurveda anticipated the most modern 

definition of health that has been trumpeted by the World Health Organization: ‘Health 

is a state of complete physical, mental and social well-being and not merely absence of 

disease or infirmity.’ Ayurveda also adds the spiritual dimension to health and points out 

that the human being is three-dimensional and needs to be healthy in body, mind and 

self. Health is a tool to achieve the four-fold goal of life: pursuit of spiritual and material 

well-being through resources obtained by righteous activity — dharma, artha, kāma and 

mokṣa.  

What does Ayurveda have 
in common with the modern 
definition of health laid 
down by the WHO? 
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 Ayurveda emphasizes that individual well-being should not come into conflict with 

social well-being. A happy life is that which achieves individual well-being, whereas a 

wholesome life is that which is conducive to social well-being. These concepts are 

currently in application and we have countries projecting their personal and national 

well-being indices, which match exactly the Ayurvedic notion of a happy and wholesome 

life. 

Integrative approach to healthcare 

Ayurveda is perhaps the earliest form of Integrative Medicine practised by humanity. 

The definition of Ayurveda is in tune with modern notions 

of Integrative Medicine. Integrative Medicine attempts to 

heal the body, mind and self at the same time or treats the 

human being as a complete whole. Integrative Medicine 

combines mainstream medical therapies and 

complementary and alternative medical therapies for which there is some high-quality 

scientific evidence of safety and effectiveness. 

 Ayurveda states that human life rests on the tripod of the body, mind and self. 

Ayurvedic texts also advise that there are multiple approaches to healing that are 

prevalent in the world and that we must examine and integrate the most effective 

methods to make a complete system of healing.  

Balance of inner environment and personalized medicine 

Ayurveda defines health as a dynamic balance of the internal environment that 

positively impacts the sense organs, mind and the self. Just like the sun, the moon and 

the wind maintain the balance of the external environment, the body maintains itself by 

balancing anabolic (building up) and catabolic (breaking down) activities by self-

regulation. Each individual is unique and has a specific mental and physical constitution, 

In what way does 
Ayurveda conform to the 
concept of integrative 
medicine? 
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which defines the vulnerability to disease and the scope for achieving higher levels of 

health. Ayurveda has also been at the forefront of advocating an approach to 

personalized medicine from historical times. Advances in human genetics and medical 

genetics have heralded the emergence of a personalized approach to medicine today that 

tailors medical intervention to suit individual needs.  

Harmony with the external environment 

Ayurveda points out that the balance of the inner environment can be maintained only 

by establishing harmony with the external environment. Ayurveda proclaims that the 

human being is an epitome of the universe. The microcosm is a miniature representation 

of the macrocosm and the human being is made up of the same elements that make up 

nature. Thus it is that Ayurveda developed into an ecology-conscious system of 

healthcare. For the people of a locality, the plants growing around them are the most 

suited. Each individual has to carve a lifestyle that considers the geographical region as 

well as the changing seasons. 

THE PRINCIPLES OF AYURVEDIC HEALING 

Ayurveda deals with both preventive and curative medicine. Preventive medicine is 

centred on the theme of cultivating a lifestyle that is most suited to one’s physical and 

mental constitution as well as the geographical and climatic conditions. It also includes 

detoxification and rejuvenating programmes to enhance the strength and immunity of 

the individual. Ayurveda prescribes guidelines for developing a daily regimen that has to 

be dynamically modified according to the seasons. Every individual has to work out a 

diet plan based on constitution, activity and the state of the digestive system. Not only 

should the diet be personalized to the needs of each individual, but it should also be 

modified according to the external environmental conditions.  
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The five elements in nature make up the human body 

The physical universe is made up of the five great elements or pañcamahābhūtas, which 

are symbolically represented by earth (prthvī), water (ap), fire (tejas), air (vāyu) and space 

(ākāśa). To simplify, they denote space and the solid, liquid, thermal and gaseous states of 

physical matter and correspond to the five sense perceptions of sound, smell, taste, 

colour and touch. Everything in the visible universe including the human body is made 

up of the five elements in various permutations and combinations. Thus, the imbalance 

in the human body can be corrected by using appropriate substances from the external 

environment. 

 The five elements organize dynamically into the three doṣas in the body and govern 

anabolic and catabolic activities. Vāta, Pitta and Kapha are the three doṣas that serve as 

the functional units of the body. Kapha is a combination of the principles of earth and 

water and broadly represents anabolism. Pitta is a combination of the principles of water 

and fire; it represents transformation and catabolism. Vāta is a combination of the 

principles of wind and space; it represents regulation and control. Under the influence of 

the three doṣas and the digestive fire (agni), the food that we eat is transformed into 

seven structural components (dhātus) of the body: chyle (rasa), blood (rakta), muscle 

(māmsa), fat (medas), bone (asthi), marrow (majjā) and reproductive tissue (śukra). Waste 

products are excreted in the form of faeces, urine, sweat 

and other body secretions. When this transformation is 

completed, there is ojas or innate vitality and immunity 

that create higher levels of health and well-being. 

In the Ayurvedic view, when 
can an individual be said to 
possess a high level of 
health and vitality? 
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This diagram depicts the correspondence between the materials that make up the external 
world and the living body, as well as the transformation of food into the tissues of the body. 
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The Anatomical Man. Anatomical painting with Sanskrit medical annotation. This Nepalese 
painting is the only known example of an illustrated medical text on anatomy in the tradition 

of Ayurveda. (Courtesy: Wellcome Institute for the History of Medicine, London) 
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In this painting from Thanjavur, Tamil Nadu, 19th century, the position of the cakras is related 
to an anatomically correct spine as well as to various divinities. (Courtesy: National Museum, 

New Delhi) 

Treating diseases to restore health 

Disease manifests when the doṣas are out of balance leading to derangement of the dhātus 

or structural components of the body. A judicious use of plant, animal and mineral 

substances formulated into medicines by combination and processing supported by 

dietary and behavioural changes can restore health. Medicine, diet and behaviour are 

the three essential components of Ayurvedic treatment. 

 Medicine is internal or external, regulative or purificatory and surgical or non-

surgical. Internal medications are formulated into various dosage forms like decoctions 

(kaṣāya), medicated wines (ariṣṭa), pills (guṭikā), medicated ghee (ghṛta), medicated jam 

(lehya), herbal powders (cūrṇa), incinerated ash (bhasma), fresh juice (svarasa) and so on 

and so forth. External treatments include massage and different methods of oiling and 
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fomentation. Regulative treatment comprises of medicine, diet and behavioural changes 

without cleansing the body. Purificatory treatments comprise of therapeutic emesis 

(induced vomiting), purgation, enema, nasal purge and bloodletting. When emesis, 

purgation, oil enema, decoction enema and nasal purge are given in sequence, it is 

known as pañcakarma or five procedures. 

 

 

Chart listing the major dosage forms used in Ayurveda for administering medicines. 
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Chart listing the five therapeutic procedures known as Pañcakarma 

 

 Ayurveda also advises to combine physical 

treatment with psychological and spiritual 

interventions like prayer, meditation, control of sense 

organs and the like. 

*** 

Why should a medical 
treatment include meditation, 
self-control, etc.? 
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Comprehension questions 

 What are the goals of life? How does Ayurveda help to achieve them? 

 Ayurveda does not consider complete health an end in itself. What is the purpose 

of good health according to Ayurvedic principles? 

 What is the difference between a happy life and a wholesome life? 

 Explain the concept of personalized medicine as laid down by Ayurveda. 

Match the following 

pañcamahābhūtas vitality 

doṣas body, mind, self 

ojas seven structural components 

dhātus five procedures of treatment 

pañcakarma five elements 

tripod of human life vāta, pitta, kapha 

Project ideas 

 Gather information on five common plants that are within our reach and have 

great medicinal uses: neem, turmeric, pepper, coriander and cinnamon. List their 

main properties, both in the kitchen and as medicinal plants.  

 Visit your relatives / neighbours and prepare a case history of those who 

underwent an Ayurvedic treatment. Collect data that includes demographic 

details, the diseases the patients were suffering from, the kind of Ayurvedic 

medicines they took, etc. Note the extent of improvement / cure (partial? 

permanent?) they observed in themselves. 
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 Look at the following components that Ayurveda takes into account: (1) diet 

(foods: natural, seasonal, and organic); (2) daily routine (meditation, exercise, 

sincerity of effort); (3) lifestyle (getting up before sunrise, sleeping early, 

exercising, contact with nature); (4) actions and activities (contributions to social 

well-being). Now do a little survey among your friends and note down your 

findings under each head. Based on your survey, write an essay on ‘Ayurveda and 

the Adolescent’. 

Extension activities 

 Work on a project that shows the role performed by traditional health workers in 

our country. Select a small town or a village where healthcare is being provided by 

traditional health providers such as bonesetters, midwives, masseurs, Ayurvedic, 

Unani or Siddha practitioners. Collect data on the number of people who benefit 

from their services and their social as well as health conditions. How can such 

services be utilized for the masses? 

 Put together a recipe from the kitchen shelf that has at least one medicinal plant 

among its ingredients. Write about the uses of the plant and the ailments it can 

help cure. Also mention any precautions to be taken during its usage so as to avoid 

harmful effects if any. 

Further Reading 

1.  Arun Dahanukar Sharadini & Urmila Mukund Thatte, Ayurveda Revisited, Popular Prakashan, 
Mumbai, 2000 

2.  M.S. Valiathan, The Legacy of Caraka, Orient Longman, 2003 

3.  M.S. Valiathan, The Legacy of Susruta, Orient Longman, 2007 

4.  M.S. Valiathan, The Legacy of Vagbhata, Universities Press, 2009 
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5.  D. Wujastyk, The Roots of Ayurveda: Selections from Sanskrit Medical Writings, Penguin Books, 
2003 

Internet Resources (all URLs accessed in May 2012) 

 Department of Ayurveda, Yoga & Naturopathy, Unani, Siddha and Homoeopathy 
(AYUSH), Ministry of Health & Family Welfare, Government of India: 
http://indianmedicine.nic.in/ 

 Central Council for Research in Ayurvedic Sciences (CCRAS), an autonomous body of 
the department of AYUSH:  
http://www.ccras.nic.in/ 

 AYUSH Research Portal: Evidence Based Research Data of AYUSH Systems at Global 
Level: 
http://ayushportal.ap.nic.in/ 

 Traditional Knowledge Digital Library. Representative Database of 1200 Ayurvedic, 
Unani and Siddha Formulations: 
www.tkdl.res.in/tkdl/langdefault/common/Home.asp?GL=Eng 

 Digital Helpline for Ayurveda Research Articles: 
http://dharaonline.org/Home 

 An Annotated Bibliography of Indian Medicine: 
http://indianmedicine.eldoc.ub.rug.nl/ 

 Institute of Ayurveda and Integrative Medicine: 
www.iaim.edu.in/ 

 U.S. Government’s National Center for Complementary and Alternative Medicine 
(NCCAM), page on Ayurveda: 
http://nccam.nih.gov/health/ayurveda 

 Videos on Ayurveda and other systems of medicine: 
www.ayushvideos.org/ 
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 About a film by Pan Nalin featuring five elements in visible and invisible forms: 
www.ayurvedafilm.com/ 

 A feature on Ayurveda that appeared on the Public Broadcasting Service (PBS) of the 
USA: 
www.pbs.org/frontlineworld/stories/india701/ 

 Video: Emergency care for snake bite. A snake bite victim is revived by a traditional 
poison healer with participation of local community. Medicines are administered in 
the eyes and through the nostrils followed by internal medicines to neutralize the 
effects of the venom and the patient regains consciousness and orientation within an 
hour. 
www.youtube.com/watch?v=vOe7XUZDgT4&feature=youtu.be 

 Video: Ayurveda heals a chronic bedsore. This video shows an Allopathic 
neurosurgeon acknowledging with amazement the effect of simple Ayurvedic 
medicines in healing a chronic bedsore that did not respond to the most powerful 
antibiotics available. 
www.youtube.com/watch?v=SFEI7w2tiWE&feature=youtu.be 
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Extracts from Primary Texts 

 

The oath of Caraka 

Initiation as a medical student 

The teacher then should instruct (1)* the disciple in the presence of the 

sacred fire, Brāhmaṇas (Brahmins) and physicians, (saying) ‘Thou shalt lead 

the life of a celibate, grow thy hair and beard, speak only the truth, eat no 

meat, eat only pure articles of food, be free from envy and carry no arms.  

 ‘There shall be nothing that thou shouldst not do at my behest except 

hating the king, causing another’s death, or committing an act of great 

unrighteousness or acts leading to calamity (2).  

 ‘Thou shalt dedicate thyself to me and regard me as thy chief. Thou 

shalt be subject to me and conduct thyself for ever for my welfare and 

pleasure. Thou shalt serve and dwell with me like a son or a slave or a 

supplicant. Thou shalt behave and act without arrogance, with care and 

attention and with undistracted mind, humility, constant reflection and 

ungrudging obedience. Acting either at my behest or otherwise, though shalt 

conduct thyself for the achievement of thy teacher's purpose alone, to the 

best of thy abilities.  

 ‘If thou desirest success, wealth and fame as a physician and heaven 

after death, thou shalt pray for the welfare of all creatures beginning with the 

cows and Brāhmaṇas (3).  

                                                      
* Numbers inserted in the extracts refer to the notes that follow them. 
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 ‘Day and night, however thou mayest be engaged, thou shalt endeavour 

for the relief of patients with all thy heart and soul. Thou shalt not desert or 

injure thy patient for the sake of thy life or thy living. Thou shalt not commit 

adultery even in thought. Even so, thou shalt not covet others’ possessions. 

Thou shalt be modest in thy attire and appearance. Thou shouldst not be a 

drunkard or a sinful man nor shouldst thou associate with the abettors of 

crimes. Thou shouldst speak words that are gentle, pure and righteous, 

pleasing, worthy, true, wholesome, and moderate. Thy behaviour must be in 

consideration of time and place and heedful of past experience. Thou shalt act 

always with a view to the acquisition of knowledge and fullness of equipment.  

 ‘No persons, who are hated by the king or who are haters of the king or 

who are hated by the public or who are haters of the public, shall receive 

treatment. Similarly, those who are extremely abnormal, wicked, and of 

miserable character and conduct, those who have not vindicated their 

honour, those who are on the point of death, and similarly women who are 

unattended by their husbands or guardians shall not receive treatment (3).  

 ‘No offering of presents by a woman without the behest of her husband 

or guardian shall be accepted by thee (4). While entering the patient’s house, 

thou shalt be accompanied by a man who is known to the patient and who has 

his permission to enter; and thou shalt be well-clad, bent of head, self-

possessed, and conduct thyself only after repeated consideration. Thou shalt 

thus properly make thy entry. Having entered, thy speech, mind, intellect and 

senses shall be entirely devoted to no other thought than that of being 

helpful to the patient and of things concerning only him. The peculiar 

customs of the patient’s household shall not be made public (5). Even 

knowing that the patient’s span of life has come to its close, it shall not be 
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mentioned by thee there, where it so done, it would cause shock to the 

patient or to others. Though possessed of knowledge one should not boast 

very much of one’s knowledge. Most people are offended by the boastfulness 

of even those who are otherwise good and authoritative. 

 ‘There is no limit at all to the Science of Life, Medicine. So thou shouldst 

constantly apply thyself to it with diligence. This is how thou shouldst act. 

Also thou shouldst learn the skill of practice from another without carping. 

The entire world is the teacher to the intelligent and a foe to the 

unintelligent. Hence, knowing this well, thou shouldst listen and act 

according to the words of instruction of even an unfriendly person, when his 

words are worthy and of a kind as to bring to thee fame, long life, strength 

and prosperity (6).’ 

 Thereafter the teacher should say this: ‘Thou shouldst conduct thyself 

properly with the gods, sacred fire, Brāhmaṇas, the guru, the aged, the 

scholars and preceptors. If thou hast conducted thyself well with them, the 

precious stones, the grains and the gods become well disposed towards thee. 

If thou shouldst conduct thyself otherwise, they become unfavourable to 

thee.’ To the teacher that has spoken thus, the disciple should say, ‘So be it.’ 

Caraka Saṃhitā, Vimanasthana, 8.9 (tr. adapted from W.T. Reich, ed., 

Encyclopedia of Bioethics, revised edn, vol. 5, Simon & Schuster MacMillan, New 

York, 1995). 

Notes 

1. This oath is extracted from the Caraka Saṃhitā, one of the earliest text books of 

medicine in Ayurveda. The oath of Hippocrates is a parallel in the western tradition 

of medicine for comparison, which in a modified form is widely used in medical 
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schools even today. The oath of Hippocrates is shorter than the Oath of Caraka. It is 

probable that Caraka’s oath predates Hippocrates but it is difficult to fix the date of 

Caraka Saṃhitā as it has been revised several times over a period of a thousand years 

and different layers of the text may have been added in different periods. Caraka’s 

oath is taken at the time of initiation into medical studies, whereas the Hippocratic 

Oath is taken at the time of completing medical studies. 

2. It is interesting to note that the student is given the freedom to disobey if the 

teacher makes unreasonable demands. 

3. Brāhmaṇas and cows are given priority as they have dedicated their lives for the 

welfare of society. On the other hand, persons who are harmful to society are given 

the least priority. It was considered important to allow patients on their deathbeds 

to die peacefully without being subjected to futile treatments. 

4. Extreme caution was to be exercised when interacting with women, especially 

because in ancient times, the physician used to make house visits to administer 

treatment.  

5. Protection of the privacy of the patient has been emphasized mincing no words. This 

is in tune with the Health Information Portability and Accountability Act (HIPAA) 

that is enforced today in countries like USA. 

6. The concept of continuing medical education is explicitly and beautifully articulated 

by emphasizing the vast scope of medical knowledge, willingness to receive 

knowledge from friend and foe and the need to engage in constant study of the 

subject. 

*** 
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Individualizing Diet 

Eight factors 

There are eight specific factors that constitute the basis of a balanced diet (1) 

— these are nature, processing, combination, quantity, place, time, 

regulations and the individual. Nature refers to the natural properties of a 

substance like heavy and so on just like black gram and green gram, boar and 

antelope (2). Processing brings about change in the natural properties of food 

substances (3). The natural properties are modified by contact with water and 

fire, by cleansing, churning, influence of time, place, fumigation, trituration, 

passage of time and storage vessels. Combination is the mixing of one or more 

substances (4). This leads to emergence of new properties. For example, the 

combination of honey and ghee or honey, fish and milk. Quantity refers to 

quantification of total food as well as its individual components. Total 

quantity is concerned with the total quantity of food to be consumed (5). 

Individual quantity is concerned with the quantity of each component of the 

food to be consumed. Place refers to the origin, distribution and geographical 

suitability of a particular food substance. Time is of two types — absolute and 

relative. Relative time is dependent on stage and phases of disease, absolute 

time is dependent on adaptation to seasons (6). The regulations are the 

guidelines for eating and this is dependent on the signs of digestion. The 

individual is the person who eats, who is the basis of all habitual adaptations 

(7). Thus has been explained the eight important factors underlying balanced 

diet. Caraka Saṃhitā, Vimānasthāna, 1.21-22 (tr. Dr. P. Ram Manohar). 
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Notes 

1. Balanced diet is an important component of both preventive and curative care in 

Ayurveda. Just like treatment, diet has to be customized according to the needs of an 

individual. This passage from Caraka Saṃhitā outlines eight factors that should be 

considered before customizing diet regimen for an individual. 

2. Black gram is by nature heavy to digest, whereas as green gram is light and easily 

digested. Boar is heavy to digest, while antelope meat is light.  

3. It is important to note that processed food can have properties very different from the 

original raw material. Processing can change the properties of substances for good or 

bad. Some substances are best eaten raw while others are good if cooked or processed.  

4. Combining different substances together can greatly modify their properties. If 

pepper is added to turmeric, the bioavailability of curcumin, an alkaloid found in 

turmeric that has anti-inflammatory and anti-cancer properties, increases two 

thousand times. Combination of fish and milk is considered to be harmful for the 

body. 

5. The total quantity as well as the quantities of the individual components of the food to 

be eaten must be determined to balance diet. The total quantity is decided by 

examining the strength of digestion. The quantities of the individual components are 

determined by considering the constitution of the individual, lifestyle and other such 

factors.  

6. Diet will need to be modified according to time and place. For example, the diet has to 

be different in summer and winter as the requirements of the body will change 

according to the season. Diet must also be adjusted according to climatic and 

geographical peculiarities of a particular place. 
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7. The profile of the individual is the most important factor to be considered to finalize 

the diet regimen. The constitution, digestion, activity, habits and allergies are some of 

the aspects to be considered to tailor diet to the needs of an individual.  

*** 

Comprehension questions 

 What are the injunctions laid down in Caraka’s oath regarding the behaviour of a 

physician? 

 What features of Caraka’s oath strike you as relevant to today’s medical and 

socioeconomic conditions? 

 How thorough is the above list of factors for a balanced diet? Would you take them 

into consideration while trying to improve your own diet? 

Extension activities 

 Download the oath of Hippocrates from the Internet and make a systematic 

comparison with Caraka’s oath. 

 Create a diet chart that consists of wholesome foods laid down by Ayurveda, taking 

into account other elements (season, time of the day, geographic situation, type of 

activity, etc.). Start a campaign on Facebook to popularize such a wholesome diet, 

especially among the student community. 

 Research the short-term and long-term dangers of processed foods. Prepare a 

PowerPoint presentation on the disorders caused by overconsumption of 

processed foods. 

  



1 

 

LIFE SCIENCES (2) 

The historical evolution of medical tradition 
in ancient India: A survey 

 

Specialization into eight branches 

The history of medicine in India spans a period of several thousand years, definitely 

dating back to a few centuries before the Common Era. There is evidence that the earliest 

textbooks of Ayurveda like Caraka Saṃhitā (General Medicine), Suśruta Saṃhitā (Surgery), 

and Kāśyapa Saṃhitā (Paediatrics) were edited and revised several times over a thousand 

years. They attained their current form in the first few centuries of the Common Era. It is 

an amazing fact that so early, Sanskrit texts were composed dealing exclusively with 

specialties like Paediatrics, Surgery, Ophthalmology, ENT and so on. In these texts, 

Ayurveda is already seen in a developed form specialized into eight branches: General 

Medicine, Surgery, Ophthalmology-ENT-Dentistry, Paediatrics, Psychiatry, Toxicology, 

Rejuvenative Medicine and Reproductive Medicine. Around the 

6th or 7th centuries CE, the renowned physician Vāgbhaṭa compiled 

the specialized knowledge of the eight branches of Ayurveda into 

one compendium; the larger version is known as Aṣṭāṅga 

Saṃgraha and the shorter version is called Aṣṭāṅga Hṛdaya.  

The tradition of surgery 

The tradition of surgery in Ayurveda has a long history. Researchers at the University of 

Missouri-Columbia discovered that physicians in ancient India had developed technology 

to drill teeth and remove decay 8,000 to 9,000 years ago. Study of fossils from Mehrgarh, 

To what extent do 
the eight branches 
of Ayurveda cover 
the medical field as 
we know it today? 
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now in Pakistan, revealed tiny holes drilled into teeth on the biting surface of male 

molars. Evidence has also been unearthed from Harappa and Lothal revealing an ancient 

surgical practice on a Bronze Age skull dating back to nearly 4,300 years ago. 

Trepanation, a common means of surgery practised in prehistoric societies starting with 

the Stone Age, involved drilling or cutting through the skull vault, often to treat head 

injury or to remove bone splinters or blood clots caused by a blow to the head. 

 

A mesolithic (15,000 – 6,000 BCE) rock painting from Bhimbetka, Madhya Pradesh, 
seems to depict surgery being performed on a subject’s head or eye. 

 

A folio from a manuscript of the Suśruta Saṃhitā, an Ayurvedic textbook on various surgical 
procedures and surgical instruments. (Courtesy: Wellcome Library, London) 
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 The saga of Indian surgery continued to flourish and reached its acme in the time 

of Suśruta, who is believed to have lived in the 2nd century BCE. Suśruta is now revered as 

the father of surgery and advocated a thorough study of anatomy by dissecting the dead 

body. He introduced the method of sterilizing surgical instruments to prevent sepsis 

after surgical procedures. The compendium of Suśruta describes hundreds of sharp and 

blunt surgical instruments and many of them resemble instruments used by surgeons 

today. Suśruta is recognized for having developed innovative surgical procedures like 

reconstruction of the nose or rhinoplasty through plastic surgery, use of a specific 

species of ants as dissolvable sutures to close the intestines, surgical removal of cataract, 

and surgical management of urinary calculi.  

 

Medical and surgical implements of 19th century origin from India. (Courtesy: Science 
Museum, London) 
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How far do you think 
one can learn surgery 
by practising on 
vegetables? 

This painting shows Suśruta’s 
disciples learning surgery by 
working on vegetables. 

This painting by James Wales, commissioned 
in 1794 by two British surgeons, was 

published along with the first known 
description of plastic surgery in the West. 

(Courtesy: Wellcome Institute, London) 
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 The Indian rhinoplasty technique was (re)discovered by Western medicine in the 

18th century, when the East India Company surgeons Thomas Cruso and James Findlay 

witnessed Indian rhinoplasty procedures at the British Residency in Poona. The surgeons 

published photographs of the procedure and its nasal reconstruction outcomes in the 

October 1794 issue of the Gentleman’s Magazine of London. 

 

An oculist treating a patient with specialized instruments. 
(Painting of 1825, courtesy The British Library, London) 
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Medical genetics in Ayurveda 

In the Caraka Saṃhitā one comes across the earliest reference to the genetic basis of 

diseases. Caraka points out that the reproductive element is composed of seeds (bīja) 

which are further divided into parts (bījabhāga) and subparts (bījabhāgāvayava). Each part 

or subpart of a seed represents a particular organ of the body and damage to the part can 

damage the organ. 

Inoculation for smallpox 

In the 18th century, British officials and travellers observed and documented the practice 

of inoculation for smallpox, which was in vogue in India centuries before vaccination was 

discovered by Edward Jenner. In an account written for London’s College of Physicians, 

J.Z. Holwell, who studied and himself practised the Indian method of inoculation, 

testified to its great effectiveness in preventing the occurrence of smallpox.  

Microbiology and parasitology 

There are references to microbial life in textbooks of medicine like Caraka Saṃhitā dating 

back to several centuries before the Common Era. Lower life forms were classified into 

pathogenic and non-pathogenic. The pathogenic organisms include microbes that cannot 

be seen with the naked eye. Technical nomenclature was developed for different types of 

microbes and their shapes and sizes have also been described. How those physicians 

were able to provide such descriptions, or even conceive of microbes, centuries before 

microscopes were invented remains a mystery. 

Communicable diseases and epidemics 

Suśruta Saṃhitā describes communicable diseases and explains that disease can be 

transmitted from one person to the other by close contact, through air, sharing of 
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clothes, sleeping together and so on. Fumigation is mentioned as a measure to prevent 

infectious diseases from spreading. Caraka Saṃhitā devotes an entire chapter to 

epidemiology and prescribes methods to prevent epidemics as well as manage the 

outbreak of epidemics. During the period of King Aśoka, an efficient public healthcare 

system was established. 

An evolving pharmacopoeia 

The practice of medicine in Ayurveda is based on the principle that there is no substance 

in the world that does not potentially have medicinal property. The evolution of 

Ayurvedic pharmacopoeia represents a continuous and unfinished quest for discovering 

new medicines from natural resources. About 1,500 medicinal plants have been described 

and formulated into thousands of medicines in the tradition of Ayurveda. Hundreds of 

animals and animal products have also been mentioned in the texts. Around the 6th 

century in the Common Era, the branch of medicine specializing in the use of minerals 

and metals known as Rasaśāstra developed and established itself, especially in the North 

of India (see module on Chemistry in India). The older tradition of herbal medicines 

continued to be practised in India’s southern states. In Tamil Nadu, the system of Siddha 

medicine (traditionally regarded as having been founded by eighteen ‘Siddhars’ or 

realized beings, but in practice similar to Ayurveda) added to its pharmacopoeia drugs 

metallic and mineral components. 

Pluralistic approach to healthcare 

Ayurveda nurtured a pluralistic approach to healthcare in India. From ancient times, 

healthcare in India developed in the two streams of the folk and classical expressions. 

India has a rich tradition of folk medicine, which was organized into a paramedical force 

of health practitioners, bonesetters, poison healers and birth attendants who delivered 



8 

 

primary healthcare for the people. Many of these 

traditions have survived into modern times. Today India 

is perhaps the only country in the world that officially 

recognizes a pluralistic healthcare system patronizing 

medical systems like Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy. 

 

This painting shows an Ayurvedic surgeon attending to a wound with his surgical 
instruments. (Courtesy: Wellcome Library, London) 

Cross-cultural interactions 

Ayurveda benefited from cross-cultural interactions and spread out of India into 

neighbouring countries like China, Sri Lanka, Tibet, Thailand and Indonesia. Buddhism 

played a major role in the spread of Ayurveda outside India. When Alexander the Great 

How is India’s pluralistic 
healthcare in tune with 
Indian conditions and ethos? 
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invaded India in 325 BCE, he was so impressed by the snakebite healers and Ayurvedic 

physicians that he invited them to Greece. There is historical evidence indicating 

interactions between the physicians of Greek medicine and Ayurveda. Important 

textbooks of Ayurveda like Caraka Saṃhitā, Suśruta Saṃhitā and Aṣṭāṇga Hṛdaya were 

translated into Tibetan, Persian and Arabic languages in the Middle Ages. 

 Travellers from China and the Middle East narrated in their accounts the advanced 

state of medical practice in India. 

A dynamic literary tradition 

The history of Ayurveda reveals the evolution of a vibrant and dynamic medical tradition 

with compendia, medical lexicons, pharmacopoeias, handbooks, manuals of treatment 

and so on being composed at important chronological and geographical landmarks. For 

example, in the 8th century CE, a treatise devoted exclusively to diagnostics was composed 

by Mādhava known as Mādhava Nidāna. In the 11th century, a new treatise was composed 

on dietetics by Viśvanātha Sena called Pathyāpathyaviniścaya. In the 13th century the 

Śārngadhara Saṃhitā was composed on the subject of pharmacy and pharmaceuticals, 

providing the first description of the physiology of respiration. When pulse diagnosis 

was introduced in Ayurveda, independent treatises were composed on the subject. This 

tradition of constant updating and documentation of medical knowledge continued 

without a break right up to the colonial period. In the 19th century, Ayurveda suffered a 

setback when unfavourable policies and regulations were enforced by the colonial rulers. 

However, with the publication of the main Ayurvedic texts, a revival set in around the 

turn of the 20th century, with a few leading Indian scholars coming out in defence of the 

discipline. 
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Global resurgence of Ayurveda 

In the post-independence period, Ayurveda’s resurgence 

continued, and in recent years it has been gaining prominence 

as a whole system approach to healthcare under the banner of 

Complementary and Alternative Medicine. Although it is not 

fully recognized in the West, Ayurveda is taught and practised in many countries like 

Germany, Italy, United Kingdom, Austria, Netherlands and so on. There are many schools 

of Ayurveda in the United States.  

Contemporary status 

Ayurveda continues to manage a wide range of conditions effectively like chronic 

degenerative diseases and life style disorders and is being sought after by people around 

the globe. As the world is moving towards an integrative approach to healthcare, 

Ayurveda continues to inspire visions of healing that is holistic, pluralistic and 

integrative at the same time through a tradition that has exhibited remarkable 

continuity, resilience and adaptiveness to the vicissitudes of time. 

*** 

Comprehension questions 

 Did you expect people to drill teeth or cut open skulls thousands of years ago? If 

not, why not? 

 Name three fundamental texts of Ayurveda. What do they deal with? 

 What areas of specialization do these texts reveal for Ayurveda? 

 What important information regarding diseases does Caraka Saṃhitā contain? 

Why should Western 
nations be taking a 
growing interest in 
Ayurveda? 
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 Why do you think were British surgeon interested in India’s method of nasal 

reconstruction? 

Project ideas 

 Make a list of the traditional systems of medicine in operation in India, and 

identify commonalities as well as differences. 

 Studying closely the above photograph of surgical instruments, identify those that 

look like modern instruments and describe their functions. Then propose possible 

uses for those have not been identified. 

 Fill up the table below with all names at your disposal: 

Physician Period Contribution Relevance 

Suśruta    

Caraka    

Vāgbhaṭa    

Etc.    

Extension activities 

 Dharampal’s book, Science and Technology in 18th Century India (which can be 

downloaded from the Internet*), has material (in chapters 3 and 7) on the 

smallpox inoculation practised in India up to colonial times. Study the material 

and prepare a two-page summary of it. 

                                                      
* http://multiworldindia.org/wp-content/uploads/2010/05/Indian-Science-and-Technology1.pdf  
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 The same book has some data on eye and nose surgery (clue: search the text for 

‘surgery’, ‘nose’ and ‘caute’). Prepare a brief note, and compare the nose surgery 

with the procedure spelt out by Suśruta (see Extracts from Primary Texts below). 

 Aśoka’s Edicts are easily available on the Internet (for instance, 

www.cs.colostate.edu/~malaiya/ashoka.html). Locate the passages where he refers 

to healthcare and elaborate. 

Further Reading 

1.  Dharampal, Science and Technology in 18th Century India, Other India Press, Goa, 1971 

2.  Hirendra Nath Gupta & Priyadaranja Ray, Caraka Saṃhitā: A Scientific Synopsis, Indian National 
Science Academy, New Delhi, 1965 

3.  P.V. Sharma, Indian Medicine in the Classical Age, The Chowkhamba Sanskrit Studies, vol. 
LXXXV, Varanasi, 1972 

4.  P. Ray, H.N. Gupta & M. Roy, Suśruta Saṃhitā: A Scientific Synopsis, Indian National Science 
Academy, New Delhi, 1993 

5.  P.V. Sharma, History of Medicine in India, Indian National Science Academy, New Delhi, 1992 

6.  G.J. Meulenbeld & Dominik Wujastyk, Studies in Indian Medical History, Motilal Banarsidass, 
New Delhi, 2001 

7.  G.J. Meulenbeld, A History of Indian Medical Literature [Ia and Ib], Egbert Forsten, Groningen, 
1999 

Internet Resources (all URLs accessed in May 2012) 

 Rhinoplasty 

Dominik Wujastyk, a historian of Indian medicine explains the contributions of 

Suśruta in developing an effective method of plastic surgery for reconstruction of 

severed noses, which paved the way for modern rhinoplasty. 

www.youtube.com/watch?v=kEpHFesE30E&feature=youtu.be 
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 Eye Surgery 

This video clip captures a traditional Ayurvedic eye specialist performing a minor 

surgical procedure on the eyelids of a patient using the stalk of the buds of the 

hibiscus flower. This is safer than and as effective as using a sharp surgical 

instrument. 

www.youtube.com/watch?v=7wk7F2yA2h8&feature=youtu.be 
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Extracts from Primary Texts 

 

Dead body dissection 

Verifying textual descriptions 

Therefore the surgeon who desires to obtain undisputed knowledge should 

examine a cadaver and observe the anatomy of the body in detail. What is 

observed by direct perception and that which has been learnt from the texts 

will together enhance one’s knowledge (1).*  

One should take a cadaver of a person whose body is intact (2), who was not 

killed by poison (3), was not afflicted by chronic disease (4) and was below 100 

years of age at the time of death. The intestines along with faecal matter 

should be removed and the body should be enclosed in a cage (5) after being 

packed with muñja [Saccharum munja] grass, kuśa [Desmostachy abipinnata] 

grass, sun hemp or other similar material (6). The body should be then 

immersed in a flowing stream and allowed to decompose in an area where 

there is not much light (7). After the body has decomposed, it should be 

examined thoroughly within a span of seven days, by scraping the skin layer 

by layer so that one can see clearly with one’s own eyes the external and 

internal parts of the body. Suśruta Saṃhitā, Śārīrasthāna, 5.47-49 (tr. Dr. P. Ram 

Manohar). 

                                                      
* Numbers inserted in the extracts refer to the notes that follow them. 
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Notes 

1. Suśruta makes it clear that one should gain practical knowledge of anatomy to 

become a surgeon. 

2. The body has to be intact to ensure that all parts and organs are preserved. Otherwise, 

the observations will contradict the textual descriptions.  

3. The body of a person who has been poisoned should be avoided as the toxic effect of 

the poison will change the natural appearance of the skin and internal organs. 

4. The characteristics of skin and other organs will be abnormal in a person who has 

been afflicted by chronic diseases. Bodies of such persons should not be used for 

dissection. 

5. The body has to be kept in a cage when it is immersed in the stream to prevent the 

strong flow of the water from damaging it. 

6. The body has to be packed with grass or bark to prevent it from being eaten by fish, 

which would result in deformation of the body parts. 

7. If the body is kept in a very bright place, it will be attacked by vultures and eagles. 

*** 

Rhinoplasty 

Surgical repair of nose 

I shall explain the procedure for repairing a nose that has been severed (1, 2). 

The portion of the nose to be covered should be first measured with a leaf (3). 

Then a piece of skin of the required size should be dissected from the living 

skin of the cheek, and turned back to cover the nose, keeping a small pedicle 

attached to the cheek. The part of the nose to which the skin is to be attached 
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should be made raw by cutting the nasal stump with a knife (4). The physician 

then should place the skin on the nose and stitch the two parts swiftly, 

keeping the skin properly elevated by inserting two hollow reeds in the 

position of the nostrils, so that the new nose gets proper shape (5). The skin 

thus properly adjusted, it should then be sprinkled with a powder of licorice, 

red sandal-wood and barberry plant. Finally, it should be covered with cotton, 

and clean sesame oil should be constantly applied. Ghee should then be 

administered to the patient and when it has been digested, purgation should 

be induced as per the guidelines. When the skin has united and granulated, if 

the nose is too short or too long, the middle of the flap should be divided and 

an endeavour made to enlarge or shorten it (6). Suśruta Saṃhitā, Sūtrasthāna, 

16.27-31 (tr. adapted from Gunakar Muley, ‘Susruta: Great Scientists of 

ancient India’, www.vigyanprasar.gov.in/dream/july2000/article1.htm).  

Notes 

1. This procedure of nose repair was practised in India right up to modern times and was 

witnessed by British surgeons during the colonial rule (see the first part of this 

module). A documentary can be viewed on YouTube: www.youtube.com/watch?v=cV-

xZFIc6m4 

2. Rhinoplasty was attempted in other parts of the world, but Suśruta’s method was far 

superior because he used the skin close to the site of the injured nose to reconstruct 

it. In the 16th and 17th centuries, Tagliocozzi used a tubed pedicle flap from the skin of 

the inner upper arm to reconstruct the nose, which was not very successful. On 23 

October 1814, Joseph Carpue successfully reconstructed a nose using the Indian 

method, 30 years after he had first read about it. In due course of time, it became an 

established practice in modern plastic surgery and even today textbooks of surgery 
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refer to this procedure as the Indian Method and credit Suśruta for having invented 

this technique. 

3. A leaf was used as a template to cut the skin from the cheek. In due course of time, the 

surgeons in India preferred to use skin from forehead instead of the cheek. 

4. The edges of the severed nose would be scraped to ensure blood supply and to 

facilitate union with the graft skin from the cheek.  

5. Two hollow reeds are inserted into the nostrils to keep the airway patent so that the 

patient can breathe easily. 

6. A second sitting was sometimes necessary to give the final shape and contour to the 

nose. 

*** 

Genetic basis of diseases 

Damage of seed and its parts 

When the doṣas cause derangement in the seed or part of the seed 

representing a specific organ of the body, that particular organ becomes 

deranged (1).  

In the female reproductive element, when the part of the seed representing 

the uterus becomes deranged, then the woman becomes infertile, if part of 

the seed is deranged, then the woman gives birth to a deformed baby (2), and 

if a fraction of the part of the seed representing the uterus is damaged, then a 

eunuch who looks like a woman but is devoid of the true characters of a 

woman is born (3). Caraka Saṃhitā, Śārīrasthāna, 4.30 (tr. Dr. P. Ram Manohar). 
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Notes 

1. In these passages from the Caraka Saṃhitā, we find earliest speculations on genetic 

basis of disease. The genetic transmission of diseases was understood in many cultures 

and systems of medicine. However, the Caraka Saṃhitā stands out in having proposed a 

theory to explain the mechanism of transmission of genetic diseases. According to this 

text, every organ in the body is represented in a seed form in the reproductive 

elements of the father and the mother. When the seed or its part that is responsible 

for the development of a particular organ is damaged, then that organ is malformed 

from birth.  

2. Here the consequences of the damage to the part of the seed or fraction of the part of 

the seed responsible for development of the uterus are explained. This means that 

Caraka was aware of the fact that every organ of the body was represented in seed 

form in the zygote and there were further fractions representing parts of these 

organs. 

3. It is interesting to note Caraka pointing out the genetic basis for development of the 

secondary sexual characters in an individual. 

*** 

Communicable Diseases 

Modes of transmission 

By repeated association, touching the body, by means of breath, eating 

together, sleeping together and using another’s clothes and garlands, diseases 

like leprosy, fever, consumption, conjunctivitis and other communicable 

diseases spread from one person to another (1, 2). Suśruta Saṃhitā, 

Nidānasthāna, 5.33-34 (tr. Dr. P. Ram Manohar). 
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Notes 

1. Communicable diseases have been identified and described by ancient medical 

traditions. However, Suśruta was far ahead of his times in elaborating the mechanisms 

of transmission of disease. 

2. In Ayurveda, the existence of invisible microorganisms was recognized. These 

microorganisms were also held responsible for causing diseases. (Refer to the first 

part of this module.) But microorganisms had not been identified as the cause for 

transmission of diseases from one person to the other. Nevertheless, Suśruta Saṃhitā 

refers to flies as vectors in disease transmission when it warns the physician that 

wounds should be dressed to prevent flies from depositing pathogens on the wound.  

*** 

Comprehension questions 

1. What strikes you in Suśruta’s description of the preparation of the cadaver to be used 

for dissection? 

2. How accurate are Suśruta’s explanations for the transmission of communicable 

diseases? 

3. How does Caraka explain what is now called genetic malformations? 
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Aśoka — who called himself ‘Devanampiya Piyadasi’ or ‘Beloved-of-the-Gods, 
He Who Looks On [All] With Affection’ — left numerous edicts engraved on 

rocks and pillars. This is an extract from his rock edict at Girnar (Saurashtra, 
Gujarat), which reflects Aśoka’s concern for the welfare not only of his 

subjects, but ultimately of all humans and animals. 

‘Everywhere  within  Beloved‐of‐the‐Gods,  King  Piyadasi’s  domain,  and 

among  the  people  beyond  the  borders,  the  Cholas,  the  Pāndyas,  the 

Satiyaputras, the Keralaputras, as far as Tamraparni [Sri Lanka] and where 

the Greek  king Antiochos  rules  [in  Syria],  and  among  the  kings who  are 

neighbours  of  Antiochos,  everywhere  has  Beloved‐of‐the‐Gods,  King 

Piyadasi,  made  provision  for  two  types  of  medical  treatment: medical 

treatment  for  humans  and  medical  treatment  for  animals.  Wherever 

medical herbs suitable for humans or animals are not available, I have had 

them  imported  and  grown.  Wherever  medical  roots  or  fruits  are  not 

available  I have had  them  imported  and  grown. Along  roads  I have had 

wells dug and  trees planted  for  the benefit of humans and animals.’  (Tr. 

Ven. S. Dhammika) 

 

   

 



Mathematics in India: A Survey* 

 

As early Indian astronomers tried to quantify the paths of the sun, the moon, the planets 

and the stars on the celestial sphere with ever more accuracy, or to predict the 

occurrence of eclipses, they were naturally led to develop mathematical tools. 

Astronomy and mathematics were thus initially regarded as inseparable, the latter being 

the maid-servant of the former. Indeed, about 1400 BCE, the Vedāṅga Jyotiṣa, the first 

extant Indian text of astronomy, states in two different versions: 

Like the crest on the head of a peacock, like the gem on the hood of a cobra, 

jyotiṣa (astronomy) / gaṇita (mathematics) is the crown of the Vedāṅga śāstras 

[texts on various branches of knowledge]. 

 In fact, jyotiṣa initially referred to astronomy and mathematics combined; only later 

did it come to mean astronomy alone (and much later did it include astrology). 

First Steps 

India’s first urban development, the Indus or Harappan civilization (2600-1900 BCE), 

involved a high degree of town planning. A mere glance at the plan of Mohenjo-daro’s 

acropolis (or upper city), Dholavira (in the Rann of Kachchh) or 

Kalibangan (Rajasthan), reveals fortifications and streets 

generally aligned to the cardinal directions and exhibiting right 

angles. Specific proportions in the dimensions of major 

structures have also been pointed out. All this implies a sound knowledge of basic 

                                                      
* The author gratefully acknowledges valuable suggestions for improvement received from Dr. M.D. 

Srinivas. 

How much  knowledge 
of geometry would you 
need to plan a city? 
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geometric principles and an ability to measure angles, which the discovery of a few 

cylindrical compasses made of shell, with slits cut every 45°, has confirmed. Besides, for 

trading purposes the Harappans developed a standardized system of weights in which, 

initially, each weight was double the preceding one, then, 10, 100 or 1,000 times the value 

of a smaller weight. This shows that the Harappans could not only multiply a quantity by 

such factors, but also had an inclination for a decimal system of multiples. However, 

there is no agreement among scholars regarding the numeral system used by Harappans. 

 
A few Harappan weights made of chert, from Dholavira, Gujarat (Courtesy: ASI) 

 There is no scholarly consensus on the dates of the four Vedas, India’s most ancient 

texts, except that they are over 3,000 years old at the very least. We find in them 

frequent mentions of numbers by name, in particular multiples of tens, hundreds and 

thousands, all the way to a million millions in the Yajur Veda — a number called parārdha. 

(By comparison, much later, the Greeks named numbers only up to 10,000, which was a 

‘myriad’; and only in the 13th century CE would the concept of a ‘million’ be adopted in 



3 

 

Europe.) The Brāhmanas, commentaries on the Vedas, knew the four arithmetical 

operations as well as basic fractions. 

Early Historical Period 

The first Indian texts dealing explicitly with mathematics are the Śulbasūtras, dated 

between the 8th and 6th centuries BCE. They were written in Sanskrit in the highly concise 

sūtra style and were, in effect, manuals for the construction of fire altars (called citis or 

vedis) intended for specific rituals and made of bricks. The altars often had five layers of 

200 bricks each, the lowest layer symbolizing the earth, and the highest, heaven; they 

were thus symbolic representations of the universe.  

 
The first layer of one kind of śyenaciti or falcon altar described in the Śulbasūtras, made of 200 

bricks of six shapes or sizes, all of them adding up to a specified total area. 

 Because their total area needed to be carefully defined and constructed from bricks 

of specified shapes and size, complex geometrical calculations followed. The Śulbasūtras, 

for instance, are the earliest texts of geometry offering a general statement, in geometric 
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form, of the so-called Pythagoras theorem (which was in fact formulated by Euclid 

around 300 BCE). 

 
The geometrical expression of the Pythagoras theorem found in the Śulbasūtras. 

 They spelt out elaborate geometric methods to construct a square resulting from 

the addition or subtraction of two other squares, or having the same area as a given 

circle, and vice-versa — the classic problems of the squaring of a circle or the circling of a 

square (which, because of π’s transcendental nature, cannot have exact geometrical 

solutions, only approximate ones). All these procedures were purely geometrical, but led 

to interesting corollaries; for instance, √2 was given a rational approximation which is 

correct to the fifth decimal! 

What  is  meant  by 
‘transcendental’  and  why 
should  this  nature  of  π 
preclude  exact  geometrical 
solutions to the squaring of a 
circle? 
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 The Śulbasūtras also introduced a system of linear units, most of them based on 

dimensions of the human body; they were later slightly modified and became the 

traditional units used across India. The chief units were: 

 14 aṇus (grain of common millet) = 1 aṅgula (a digit) 

 12 aṅgulas = 1 prādeśa (the span of a hand, later vitasti) 

 15 aṅgulas = 1 pada (or big foot) 

 24 aṅgulas = 1 aratni (or cubit, later also hasta) 

 30 aṅgulas = 1 prakrama (or step) 

 120 aṅgulas = 1 puruṣa (or the height of a man with his arm extended over his head) 

 A few centuries later, Piṅgala’s Chandasūtras, a text on Sanskrit prosody, made use 

of a binary system to classify the metres of Vedic hymns, whose syllables may be either 

light (laghu) or heavy (guru); rules of calculation were worked out to relate all possible 

combinations of light and heavy syllables, expressed in binary notation, to numbers in 

one-to-one relationships, which of course worked both ways. In the course of those 

calculations, Piṅgala referred to the symbol for śūnya or zero. 

 About the same time, Jaina texts indulged in cosmological speculations involving 

colossal numbers, and dealt with geometry, combinations and permutations, fractions, 

square and cube powers; they were the first in India to come up with the notion of an 

unknown (yāvat-tāvat), and introduced a value of π equal to √10, which remained popular 

in India for quite a few centuries. 
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Notice  how,  in 
columns  2  to  4, 
multiples  of 
hundreds  are 
represented 
through a single 
sign. What  does 
this imply? 

 
Numerals as they appeared in early inscriptions, from the 3rd century BCE to the 1st century CE. 
Note that they do not yet follow a decimal positional system; for instance, in the first column, 

40 is written as ‘20, 20’, 60 as ‘20, 20, 20’. (Adapted from INSA) 

 With the appearance of the Brāhmī script a few centuries BCE, we come across 

India’s first numerals, on Ashoka’s edicts in particular, but as yet without any decimal 

positional value. These numerals will evolve in shape; eventually borrowed by Arabs 

scholars, they will be transmitted, with further alterations, to Europe and become our 

modern ‘Arabic’ numerals. 
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Evolution of Indian numerals, as evidenced by inscriptions. The first script, Brāhmī, was used 

by Aśoka in his Edicts; the last is an antecedent of the Devanagari script. (Adapted from J.J. 
O’Connor & E.F. Robertson) 

The Classical Period 

Together with astronomy, Indian mathematics saw its golden age during India’s classical 

period, beginning more or less with the Gupta age, i.e. from about 400 CE. (See module 

Astronomy in India for a map of Indian astronomers and mathematicians.) 

 Shortly before that period, the full-fledged place-value system of numeral notation 

— our ‘modern’ way of noting numbers, unlike non-positional systems such as those 

depicted above or Roman numbers — had been worked out, integrating zero with the 

nine numerals. It is a pity that we shall never know who conceived of it. Amongst the 

earliest known references to it is a first-century CE work by the Buddhist philosopher 

Vasumitra, and it is worked out more explicitly in the Jain cosmological work 

Lokavibhāga, written in 458 CE. Soon it was adopted across India, and later taken to 
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Europe by the Arabs. This was a major landmark in the world history of science, since it 

permitted rapid developments in mathematics. 

 
One of the first attested inscriptions (from Sankheda, Gujarat) recording a date written with 
the place-value system of numeral notation. The date (highlighted) reads 346 of a local era, 

which corresponds to 594 CE. (Adapted from Georges Ifrah) 

 About 499 CE, living near what is today Patna, Āryabhaṭa I (born 476 CE) authored 

the Āryabhaṭīya, the first extant siddhānta (or treatise) attempting a systematic review of 

the knowledge of mathematics and astronomy prevailing in his days. The text is so 

concise (just 121 verses) as to be often obscure, but between the 6th and the 16th century, 

no fewer than twelve major commentaries were authored to explicate and build upon its 

contents. It was eventually translated into Arabic about 800 CE (under the title Zīj al-

Ārjabhar), which in turn led to a Latin translation in the 13th century (in which Āryabhaṭa 

was called ‘Ardubarius’). 
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Āryabhaṭa introduced the notion of a half-chord, a substantial advance over 

Greek trigonometry, which considered the full chord of an arc of circle. 

 The mathematical content of Āryabhaṭīya ranges from a very precise table of sines 

and an equally precise value for π (3.1416, stated to be ‘approximate’) to the area of a 

triangle, the sums of finite arithmetic progressions, algorithms for the extraction of 

square and cube roots, and an elaborate algorithm called kuṭṭaka (‘pulverizing’) to solve 

indeterminate equations of the first degree with two unknowns: ax + c = by. By 

‘indeterminate’ is meant that solutions should be integers alone, which rules out direct 

algebraic methods; such equations came up in astronomical problems, for example to 

calculate a whole number of revolutions of a planet in a given number of years. 

 It is worth mentioning that despite its great contributions, the Āryabhaṭīya is not 

free of errors: its formulas for the volumes of a pyramid and a sphere were erroneous, 

and would be later corrected by Brahmagupta and Bhāskarācārya respectively. 

Why  should 
the  study  of 
the  halfchord 
of  an  arc  of 
circle  be  an 
advance  over 
that of  the  full 
chord? 
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The Classical Period, post-Āryabhaṭa 

Born in 598 CE, Brahmagupta was an imposing figure, with 

considerable achievements in mathematics. In his 

Brahmasphuta Siddhānta, he studied cyclic quadrilaterals 

(i.e., inscribed in a circle) and supplied the formula for their 

area (a formula rediscovered in 17th-century Europe): if 

ABCD has sides of lengths a, b, c, and d, and the semi-

perimeter is s = (a + b +c + d)/2, then the area is given by: 

Area ABCD = √[(s – a) (s –b) (s – c) (s – a)] 

 Brahmagupta boldly introduced the notion of negative numbers and ventured to 

define the mathematical infinite as khacheda or ‘that which is 

divided by kha’, kha being one of the many names for zero. He 

discovered the bhāvanā algorithm for integral solutions to 

second-order indeterminate equations (called varga prakriti) 

of the type Nx2 + 1 = y2. He was in many ways one of the 

founders of modern algebra, and his works were translated 

into Persian and later Latin. 

 Dated around the 7th century, the Bakhshali manuscript, 

named after the village (now in northern Pakistan) where it 

was found in 1881 in the form of 70 leaves of birch bark, gives 

us a rare insight into extensive mathematical calculation 

techniques of the times, involving in particular fractions, 

progressions, measures of time, weight and money. 

A few leaves from the Bakhshali manuscript (Courtesy: Wikipedia) 

Would  Brahmagupta’s 
definition  of  the 
mathematical  infinite 
be  acceptable  to 
modern mathematics?
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 Other brilliant mathematicians of the siddhāntic era included Bhāskara I, a 

contemporary of Brahmagupta, who did pioneering work in trigonometry (proposing a 

remarkably accurate rational approximation for the sine function), Śrīdhara and 

Mahāvīra. The last, a Jain scholar who lived in the 9th century in the court of a 

Rashtrakuta king (in today’s Karnataka), authored the first work of mathematics that 

was not as part of a text on astronomy. In it, Mahāvīra dealt with finite series, 

expansions of fractions, permutations and combinations (working out, for the first time, 

some of the standard formulas in the field), linear equations with two unknowns, 

quadratic equations, and a remarkably close approximation for the circumference of an 

ellipse, among other important results. 

 
Graph showing the high accuracy of Bhāskara I’s rational approximation for the sine function 
from 0° to 180° (in blue). The sine function (in read) had to be shifted upward by 0.05 to make 

the two curves distinguishable. (Courtesy: IFIH) 

 Bhāskara II, often known as Bhāskarācārya, lived in the 12th century. His 

Siddhāntaśiromani (literally, the ‘crest jewel of the siddhāntas’) broke new ground as 

regards cubic and biquadratic equations. He built upon Brahmagupta’s work on 

indeterminate equations to produce a still more effective algorithm, the chakravāla (or 
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‘cyclic method’); with it he showed, for instance, that the smallest integral solutions to 

61x2 + 1 = y2 are x = 226153980, y = 1766319049 (interestingly, five centuries later, the 

French mathematician Fermat offered the same equation as a challenge to some of his 

contemporaries). Bhāskarācārya also grasped the notion of integration as a limit of finite 

sums: by slicing a sphere into ever smaller rings, for instance, he was able to calculate its 

area and volume. He came close to the modern notion of derivative by discussing the 

notion of instant speed (tātkālika gati) and understood that the derivative of the sine 

function is proportional to the cosine. 

 The first part of Bhāskarācārya’s Siddhāntaśiromani is a collection of mathematical 

problems called Līlāvatī, named after an unknown lady to whom Bhāskara puts problems 

in an often poetical language. Līlāvatī became so popular with students of mathematics 

across India that four centuries later, Akbar had it translated into Persian by a court 

poet. 

The Kerala School of Mathematics 

Along with astronomy, mathematics underwent a revival in the Kerala School, which 

flourished there from the 14th to the 17th century. Its pioneer, Mādhava (c. 1340–1425), 

laid some of the foundations of calculus by working out power series expansions for the 

sine and cosine functions (the so-called Newton series), and by spelling out this 

fundamental expansion of π: 

 

 This is known as the Gregory–Leibniz series, but ought one day to be named after 

Mādhava. He went on to propose a more rapidly convergent series for π: 
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which enabled him to calculate π to 11 correct decimals. 

 Nīlakaṇṭha Somayāji (c. 1444–1545) and Jyeṣṭhadeva (c. 1500–1600) built on such 

results and considerably enriched what might be called the Indian foundations of 

calculus. The latter, for instance, worked out the binomial expansion: 

 

Features of Indian mathematics 

As elsewhere, mathematics in India arose from practical needs: constructing fire altars 

according to precise specifications, tracking the motion of planets, predicting eclipses, 

etc. But India’s approach remained essentially pragmatic: rather than developing an 

axiomatic method such as that of the Greek (famously introduced by Euclid for 

geometry), it focused on obtaining formulas and algorithms that yielded precise and 

reliable results.  

Nevertheless, Indian mathematicians did often provide logically rigorous 

justifications for their results, especially in the longer texts. Indeed, Bhāskarācārya 

states that presenting proofs (upapattis) is part of the teaching tradition, and Jyeṣṭhadeva 

devotes considerable space to them in his Yukti Bhāṣā. The shorter texts, on the other 

hand, often dispensed with the development of proofs. In the same spirit, the celebrated 

S. Ramanujan produced many important theorems but did not take time to supply proofs 

for them, leaving this for others to do! 

 Whether those specificities limited the further growth of Indian mathematics is 

open to debate. Other factors have been discussed by historians of science, such as 

historical disruptions of centres and networks of learning (especially in north India), 

limited royal patronage, or the absence of a conquering impulse (which, in Europe, did 
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fuel the growth of science and technology). Be that as it may, India’s contribution in the 

field was enormous by any standard. Through the Arabs, many Indian inputs, from the 

decimal place-value system of numeral notation to some of the foundations of algebra 

and analysis, travelled on to Europe and provided crucial ingredients to the development 

of modern mathematics. 

*** 

Match the following 

Śulbasūtras kuṭṭaka 

Āryabhaṭa  expansions of trigonometric functions 

Bhāskara I Chakravāla 

Brahmagupta Pythagoras theorem 

Bhāskara II negative numbers 

Mādhava rational approximation for the sine 

Comprehension questions 

1. Write a few sentences on the inception of mathematics in India. 

2. How would a rational approximation for the sine function be useful, when tables 

of sine were already available? 

3. The Jain mathematicians used √10 for the value of the ratio of a circle’s 

circumference to its diameter (π). Āryabhaṭa offered a value (62832/2000) which, 

he said, was ‘approximate’. Bhāskarācārya proposed 22/7 for a ‘rough 

approximation’, and 3927/1250 for a ‘good approximation’. And Mādhava’s work 

on π is summarized above. What conclusions can you draw from these various 

results? 
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4. Consider the following statement by the French mathematician Pierre Simon de 

Laplace in 1814: ‘It is to India that we owe the ingenious method of expressing 

every possible number using a set of ten symbols, each symbol having a positional 

as well as an absolute value. A profound and important idea, it now appears to us 

so simple that we fail to appreciate its true merit. But its real simplicity and the 

way it has facilitated all calculations has placed our arithmetic foremost among 

useful inventions. We will appreciate the greatness of this invention all the more 

if we remember that it eluded the genius of the two greatest men of Antiquity, 

Archimedes and Apollonius.’ Discuss this statement and its implications. Why 

does Laplace find the Indian positional system of numeral notation ‘simple’? 

Project ideas 

 Prepare a PowerPoint presentation on some of the important contributions of the 

‘siddhāntic’ period of mathematics, i.e. from Āryabhaṭa to Bhāskarācārya. 

 Prepare a PowerPoint presentation on some of the important contributions of the 

Kerala School of mathematics. 

 Using Internet resources such as the website of University of St. Andrews, Scotland 

(http://www-history.mcs.st-andrews.ac.uk/history/Indexes/Indians.html and 

http://www-history.mcs.st-andrews.ac.uk/history/Indexes/HistoryTopics.html), draw a 

timeline for Indian as well as Babylonian, Greek, Arabic and Chinese mathematics. 

 Consider the following four basic operations: 227 + 109; 128 – 77; 56 x 83; 45 ÷ 12. 

Work them out in full, but with those numbers expressed exclusively with Roman 

numerals: CCXXVII + CIX, etc. Spell out the rules involved clearly and follow them 

consistently. State your conclusions. 
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Exercises* 

 Work out the value of √2 given in the Śulbasūtras, compare to the true value and 

calculate the margin of error. 

 Āryabhaṭa I expressed the formula for the volume of a sphere thus: ‘Half the 

circumference multiplied by half the diameter is the area of a circle. That area 

multiplied by its own square root is the exact volume of a sphere’ (Āryabhaṭīya, 

2.7). Show that this works out to π3/2 r3. Mahāvīra (c. 850 CE) proposed that the 

volume of a sphere is 9/2 r3. Śrīdhara (c. 900 CE) and Āryabhaṭa II (c. 950 CE) both 

proposed 38/9 r3. Tabulate these three formulas and calculate their margins of 

error with respect to the correct formula. Add a column for Bhāskarācārya’s 

formula: ‘[The sphere’s surface] multiplied by its diameter and divided by 6’ 

(Līlāvatī 109); work it out and conclude. 

 Work out how many terms beyond 1 are required in Mādhava’s ‘rapidly 

convergent series’ given above to reach 11 correct decimals for π. Use a calculator, 

but provide an estimate of the time it would have taken you to do the calculations 

by hand — which is what Mādhava’s did! 
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 A resource on the history of mathematics, with many links: 

http://archives.math.utk.edu/topics/history.html 

 Useful references on the history of mathematics: 

http://aleph0.clarku.edu/~djoyce/mathhist/  

 More references: 

http://www.dcs.warwick.ac.uk/bshm/resources.html 
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Primary Texts on Mathematics in India: A Selection 

 (All figures courtesy IFIH) 

 

White Yajur-Veda (tr. adapted from R.T.H. Griffith) 

O Agni, may these [sacrificial] bricks be my own milch cows: one, and ten, and 

ten tens, a hundred, and ten hundreds, a thousand, and ten thousand, and a 

hundred thousand, and a million, and a hundred millions, and a thousand 

millions, and a hundred thousand millions, and a million millions. May these 

bricks be my own milch cows in the world beyond and in this world. 

(Yajurveda Vājasaneyisaṃhitā, 17.2) 

Note: The Yajur-Veda is one of the four Vedas and exists in two versions (the White and 

the Black); it is dedicated to the conduct of sacrifices. Here, the priest constructs an altar 

for a fire sacrifice (Agni is the fire-god) and prays for each brick to become the 

equivalent of a milk-giving cow, a symbol of wealth (whether material or spiritual). 

*** 

Rāmāyaṇa (tr. Gita Press) 

The wise speak of a hundred thousand multiplied by hundred as a crore, 

while a lakh [100,000] of crores is called a śaṅku. A lakh of śaṅkus is known as a 

mahāśaṅku. A lakh of mahāśaṅkus is spoken of as a vṛnda in this context. A lakh 

of vṛndas is known as a mahāvṛnda. A lakh of mahāvṛndas is spoken of in this 

context as a padma. A lakh of padmas is known as a mahāpadma. A lakh of 

mahāpadmas is spoken of in this context as a kharva. A lakh of kharva is known 

as a mahākharva. A lakh of mahākharvas is called a samudra. A lakh of samudras 
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is called an ogha. A lakh of oghas is popularly known as a mahaugha. 

Surrounded according to this computation by a thousand crore and one 

hundred śaṅkus and a thousand mahāśaṅkus and likewise by a hundred vṛndas, 

even so by a thousand mahāvṛndas and a hundred padmas, in the same manner 

by a thousand mahāpadmas and a hundred kharvas, nay, by a hundred 

samudras and similarly by a hundred mahaughas and by a hundred crore 

mahaughas [of monkey warriors] as well as by the gallant Vibhīṣaṇa and his 

own ministers, Sugrīva, the ruler of monkeys, is following you for waging war 

— Sugrīva, who is [thus] surrounded by a huge army and ever endowed with 

extraordinary might and prowess. Carefully observing, O great king [Rāvaṇa], 

this army ranged like a blazing planet, a supreme effort may now be put forth 

so that your victory may be ensured and no discomfiture may follow at the 

hands of the enemies. (Yuddhakāṇda, 28.33–42) 

Note: The Rāmāyaṇa is a famous Indian epic which narrates the abduction of Sītā by the 

demon-king Rāvaṇa and the resulting war waged against him by Rāma, assisted by 

Sugrīva, the king of monkeys. In this passage, Rāvaṇa is given a description of Sugrīva’s 

army and its immense numbers of warriors as it prepares to attack Lanka. It is 

noteworthy that all numbers given are multiples of ten. The total number of warriors 

adds up to an astronomical number close to 1071, which is clearly intended to be taken 

metaphorically. 

Exercise 

 In the above extract, write out the value of each named number. What is the value 

of the highest named number? Can you justify our statement that ‘The total 

number of warriors adds up to an astronomical number close to 1071’?  

*** 
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Baudhāyana’s Śulbasūtras (tr. S.N. Sen & A.K. Bag) 

Having desired [to construct] a square, one is to take a cord of length equal to 

the [side of the] given square, make ties at both ends and mark it at its 

middle. The [east-west] line [equal to the cord] is drawn and a pole is fixed at 

its middle. The two ties [of the cord] are fixed in it [pole] and a circle is drawn 

with the mark [in the middle of the cord]. Two poles are fixed at both ends of 

the diameter [east-west line]. With one tie fastened to the eastern [pole], a 

circle is drawn with the other. A similar [circle] about the western [pole]. The 

second diameter is obtained from the points of intersection of these two 

[circles]; two poles are fixed at two ends of the diameter [thus obtained]. With 

two ties fastened to the eastern [pole] a circle is drawn with the mark. The 

same [is to be done] with respect to the southern, the western and the 

northern [poles]. The end points of intersection of these [four circles] 

produce the [required] square. (1.4) 
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Note: This extract spells out a simple method to draw a square on the ground with 

nothing more than a rope and two poles or pegs. Given the importance of the square as a 

basic shape of fire altar, such a construction was fundamental (and a few more methods 

are proposed by other Śulbasūtras authors). Baudhāyana’s method can be summarized 

through the following diagram: axis EW is a given, while axis NS is obtained from the 

intersections of two larger circles drawn from points E and W; four more circles can now 

be drawn from the resulting intersections of the two axis with a circle drawn from point 

O. The intersections of those four circles form the desired square ABCD. 

Exercise 

 With a one-metre-long rope and two pegs, replicate Baudhāyana’s method. Can 

you propose any other purely method to construct a square with the same 

apparatus? 

Baudhāyana’s Śulbasūtras (tr. S.N. Sen & A.K. Bag) 

The areas [of the squares] produced separately by the length and the breadth 

of a rectangle together equal the area [of the square] produced by the 

diagonal. This is observed in rectangles having sides 3 and 4, 12 and 5, 15 and 

8, 7 and 24, 12 and 35, 15 and 36. (1.12–13) 

Note: The first part of this extract is a geometrical statement of the so-called Pythagoras 

theorem (see a figure in the survey text). The second part lists a few of the so-called 

‘Pythagoras triplets’, i.e. triplets of integers satisfying the Pythagoras theorem, for 

instance 32 + 42 = 52, 122 + 52 = 132. (Here, of course, Baudhāyana takes the result for 

granted and omits the third term.) 
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Baudhāyana’s Śulbasūtras (tr. S.N. Sen & A.K. Bag) 

If it is desired to combine two squares of different measures, a [rectangular] 

part is cut off from the larger [square] with the side of the smaller; the 

diagonal of the cut-off [rectangular] part is the side of the combined square.  

 If it is desired to remove a square from another, a [rectangular] part is 

cut off from the larger [square] with the side of the smaller one to be 

removed; the [longer] side of the cut-off [rectangular] part is placed across so 

as to touch the opposite side; by this contact [the side] is cut off. With the cut-

off [part] the difference [of the two squares] is obtained. (2.1–2) 

Note: The Śulbasūtras deal with transformations of one geometrical figure into another 

with no change in the figure’s area: for instance, a square into a rectangle and vice-versa, 

of a rectangle into an isosceles trapezium, or a square into a circle and vice-versa (see 

next extract). Here, Baudhāyana gives a method to geometrically construct a square 

having an area the sum or difference of the areas of two given squares. 

 



24 

 

 The first case is illustrated in the above figure, in which an application of the 

Pythagoras theorem to triangle AEF shows that the area of the red square is equal to the 

sum of the area of square ABCD and that of the blue square. 

Exercise 

 Work out the geometrical method conveyed in the second extract above (2.2), 

which deals with subtracting the areas of two squares. Draw a figure explaining 

the process. 

Baudhāyana’s Śulbasūtras (tr. S.N. Sen & A.K. Bag) 

If it is desired to transform a square into a circle [having the same area], [a 

cord of length] half the diagonal [of the square] is stretched from the centre 

to the east [a part of it lying outside the eastern side of the square]; with one-

third [of the part lying outside] added to the remainder [of the half diagonal], 

the [required] circle is drawn. (2.9) 
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Note: The circling of a square, i.e. producing a circle having the same area as a given 

square, as well as the reverse problem (see next extract), exercised the best 

mathematical minds the world over from antiquity to medieval times. Baudhāyana’s 

above method is simple and is summarized through the above figure, in which point F is 

chosen such that FG = 1/3 GE. The resulting circle (in blue) has nearly the same area as 

the square ABCD. But how nearly? Calculations show that the resulting circle is too large 

by about 1.7%. 

Exercise 

 Justify our statement that the circle resulting from Baudhāyana’s method to circle 

a square is too large by about 1.7%. Can you propose a more accurate geometrical 

method to construct such a circle? 

Baudhāyana’s Śulbasūtras (tr. S.N. Sen & A.K. Bag) 

To transform a circle into a square, the diameter is divided into eight parts; 

one [such] part after being divided into twenty-nine parts is reduced by 

twenty-eight of them and further by the sixth [of the part left] less the eighth 

[of the sixth part]. 

 Alternatively, divide [the diameter] into fifteen parts and reduce it by 

two of them; this gives the approximate side of the square [desired]. (2.10–11) 

Note: Baudhāyana offers two different methods for the reverse problem, i.e. the 

‘quadrature (or squaring) of a circle’. If the circle’s radius is r, its diameter d and the 

desired square’s side a, the first method can be expressed as: 

7
8 8

28
8 29 8 29 6 8 29 6 8  
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and the second as:  

2
15

26
15  

 
 Calculations show that the resulting square is too small by about 1.7% and 4.4% 

respectively. 

Exercise 

 Work out the calculations involved in the above two methods and justify our 

statement that the resulting square is too small by about 1.7% and 4.4% 

respectively. Can you propose an approximation of the type , where 

integers m and n are both less than 25, with a within 0.2% of the ideal value? 

*** 
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Āryabhaṭa I, Āryabhaṭīya (tr. K.S. Shukla) 

225, 224, 222, 219, 215, 210, 205, 199, 191, 183, 174, 164, 154, 143, 131, 119, 106, 

93, 79, 65, 51, 37, 22 and 7 — these are the Rsine-differences [at intervals of 

225 minutes of arc] in terms of minutes of arc. (1.12) 

Note: This is a table of sine values from 3.75° to 90°, for every 3.75°. But this table is 

unusual in several respects for a 21st-century maths student: 

5. Āryabhaṭa does not consider our modern sine but, in accordance to the usage of 

his times, the sine multiplied by the radius R of a circle where the angle is 

considered (see diagram in our survey text). This is generally referred to as Rsine. 

R is given an arbitrary value, which differs from one author to another; Āryabhaṭa 

adopted 3438’ (taking 360° or 21600’ as the circle’s circumference, and dividing it 

by 2π to get 3438’). Unlike the non-dimensional sine, Rsine is a linear dimension. 

One advantage of the Rsine is that it can have high values even with small angles. 

6. The values given are incremental, that is, each value has to be added to all 

preceding ones in order to get the absolute value; for instance, the Rsine value 

given for 7° is 225’ + 224’ = 449’; for 90°, it will be the sum of all the values, i.e. 

3438’ (which is the value of R, since sin 90° = 1). 

7. Āryabhaṭa’s table was actually not expressed with numerals as above, but in a 

coded language of his own, in which each letter corresponds to a number or to a 

power of ten. The first few sine values read makhi, bhakhi, phakhi, dhakhi, etc. 

 As calculations show, Āryabhaṭa’s values are highly accurate — to within 0.02%. 
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Exercise 

 Work out in full Āryabhaṭa’s table of sines from 3.75° to 90°, comparing with the 

modern values for every angle, and the error involved. Justify our statement that 

it never exceeds 0.02%. 

Āryabhaṭa I, Āryabhaṭīya (tr. K.S. Shukla) 

Having subtracted the greatest possible cube root from the last cube place 

and then having written down the cube root of the number subtracted in the 

line of the cube root], divide the second non-cube place [standing on the right 

of the last cube place] by thrice the square of the cube root [already 

obtained]; [then] subtract from the first non-cube place [standing on the right 

of the second non-cube place] the square of the quotient multiplied by thrice 

the previous [cube root]; and [then subtract] the cube [of quotient] from the 

cube place [standing on the right of the first non-cube place] [and write down 

the quotient on the right of the previous cube root in the line of the cube 

root, and treat this as the new cube root. Repeat the process if there are still 

digits on the right]. [2.5] 

Note: Āryabhaṭa gives here an algorithm for the extraction of a cube root. We reproduce 

K.S. Shukla’s explanation (reformulated by M.S. Sriram): 
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 We consider the cube root of 17,71,561 as an example. Beginning from the units 

place, the notational places are called cube place (c), first non-cube place (n), second non-

cube place(n’), cube place (c), first non-cube place (n), second non-cube place (n’), and so 

on. The process ends and the cube root is 121. The algorithm is obviously based on the 

algebraic identity: (a + b)3 = a3 + 3a2b + 3ab2 + b3. 

Exercise 

 Following this algorithm, extract the cube root of 970,299. 

Āryabhaṭa I, Āryabhaṭīya (tr. Kim Plofker) 

Divide the distance between [the centres of] the earth and the sun, multiplied 

by [the diameter of] the earth, by the difference between [the diameters of] 

the sun and the earth. The quotient is the length of the earth’s shadow 

[measured] from the [perpendicular] diameter of the earth. (4.39) 
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Note: Āryabhaṭa gives a simple formula to calculate the length of the shadow cast by the 

earth; such a calculation is essential to the prediction of a lunar eclipse (when the moon 

passes in the cone of the earth’s shadow), its totality, duration, etc. Let d be the distance 

between the centres of the sun and the earth, s the distance from the centre of the earth 

to the tip of its shadow, DS and DE the diameters of the sun and the earth, as shown in the 

above figure. 

 Āryabhaṭa’s formula can be expressed as: 

 

Exercise 

 Prove the above formula. 

*** 
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Bhāskara I, Mahābhāskarīyam (tr. K.S. Shukla) 

I briefly state the rule [for finding Rsine values] without making use of the 

Rsine differences 225 etc. [as given by Āryabhaṭa, see above]. Subtract the 

degrees of the bhuja or koṭi [lateral and vertical sides of a right-angled 

triangle, i.e. cosine or sine] from the degrees of half a circle [i.e. from 0° to 

180°]. Then multiply the remainder by the degrees of the bhuja and put down 

the result at two places. At one place subtract the result from 40,500. By one-

fourth of the remainder [thus obtained] divide the result at the other place as 

multiplied by the antyaphala [i.e. the epicyclic radius]. Thus is obtained the 

entire bāhuphala (or koṭiphala) for the Sun, Moon or the star-planets. So also 

are obtained the direct and inverse Rsines. (7.17–19) 

Note: Leaving aside the astronomical terms, we can see that Bhāskara proposes the 

following rational approximation for the Rsine: 

sin
4 180°

40500 180°  

where Ɵ is in degrees. The high accuracy of the formula is illustrated by the curve found 

in our survey text. The maximum absolute error in this range is a tiny 0.0016. The 

scholar K.S. Shukla provided a geometric ‘rationale’ for the above approximation. 

*** 

Severus Sebokht, Syria, 662 CE 

I will omit all discussion of the science of the Indians, a people not the same 

as the Syrians; of their subtle discoveries in astronomy, discoveries that are 

more ingenious than those of the Greeks and the Babylonians; and of their 
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valuable methods of calculation which surpass description. I wish only to say 

that this computation is done by means of nine signs. If those who believe, 

because they speak Greek, that they have arrived at the limits of science, 

[would read the earlier texts], they would perhaps be convinced, even if a 

little late in the day, that there are others also who know something of value. 

(From George Gheverghese Joseph, The Crest of the Peacock) 

Note: Severus Sebokht, a Nestorian bishop from Syria, wrote on geography and 

astronomy. Piqued by the arrogance of Greek scholars who thought their science was 

superior to that of other cultures, he authored this well-known praise of the Indian 

place-value system of numeral notation. It is also a useful chronological marker, since it 

shows that this system had reached the Mediterranean world by the 7th century CE. 

*** 

Brahmagupta, Brāhmasphuṭasiddhānta (tr. Kim Plofker) 

[The sum] of two positives is positive, of two negatives negative; of a positive 

and a negative [the sum] is their difference; if they are equal it is zero. The 

sum of a negative and zero is negative, [that] of a positive and zero positive, 

[and that] of two zeros zero. 

 [If] a smaller [positive] is to be subtracted from a larger positive, [the 

result] is positive; [if] a smaller negative from a larger negative, [the result] is 

negative; [if] a larger [negative or positive is to be subtracted] from a smaller 

[positive or negative, the algebraic sign of] their difference is reversed — 

negative [becomes] positive and positive negative. 
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 A negative minus zero is negative, a positive [minus zero] positive; zero 

[minus zero] is zero. When a positive is to be subtracted from a negative or a 

negative from a positive, then it is to be added. 

 The product of a negative and a positive is negative, of two negatives 

positive, and of positives positive; the product of zero and a negative, of zero 

and a positive, or of two zeros is zero.  

 A positive divided by a positive or a negative divided by a negative is 

positive; a zero divided by a zero is zero; a positive divided by a negative is 

negative; a negative divided by a positive is [also] negative.  

 A negative or a positive divided by zero has that [zero] as its divisor, or 

zero divided by a negative or a positive [has that negative or positive as its 

divisor]. The square of a negative or of a positive is positive; [the square] of 

zero is zero. That of which [the square] is the square is [its] square-root.  

 The sum [of two quantities] increased or diminished by [their] 

difference [and] divided by two is [their] mixture. The difference of [two] 

squares [of the quantities] divided by the difference [of the quantities 

themselves] is increased and diminished by the difference [and] divided by 

two; [this] is the operation of unlikes. (18.30–36) 

Note: Brahmagupta, who has sometimes been called the ‘father of Indian algebra’, lays 

down here rules for operations with negative numbers and with zero. 

Exercises 

 Express all the above rules in algebraic notation. Can you spot any rule that would 

not be accepted by modern mathematics? 
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 Remove all the supplementary phrases added by the translator within square 

brackets; will you be able to make out all meanings? This will give you a feel of the 

concise style generally adopted by scientific authors of those times (the same 

applies to Āryabhaṭa’s method for cube root extraction above). 

Brahmagupta, Brāhmasphuṭasiddhānta (tr. Kim Plofker) 

The nature of squares: 

 [Put down] twice the square-root of a given square multiplied by a 

multiplier and increased or diminished by an arbitrary [number]. The 

product of the first [pair], multiplied by the multiplier, with the product of 

the last [pair], is the last computed. 

 The sum of the thunderbolt-products is the first. The additive is equal to 

the product of the additives. The two square-roots, divided by the additive or 

the subtractive, are the additive rūpas [known quantity or constant]. (18.64–

65)  

Note: The so-called ‘square-nature’ methods are ways of solving second-degree 

indeterminate equations. Here, Brahmagupta explains how to find a solution for what is 

now commonly known as ‘Pell’s Equation’ [Nx2 + 1 = y2]; we will illustrate the procedure 

using one of his examples below, namely 83x2 + 1 = y2. The key is to find, for the given 

‘multiplier’ N, a solution (a, b) to an auxiliary equation Na2 ± k = b2 where k ≠ 1, and then 

manipulate a and b to provide a solution to the original equation. If we take our ‘given 

square’ to be 1 and multiply it by the ‘multiplier’ 83, we want to increase or diminish the 

result by some quantity to give a perfect square. E.g., 83 x 12 – 2 = 92. After we ‘put down 

twice’ the chosen roots, 1 9
1 9 , we take the ‘sum of the thunderbolt-products’ (apparently 

a technical term for cross-multiplication): 1 x 9 + 9 x 1 = 18. That is the ‘first’ quantity, 
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and the ‘last’ is 83 x 12 + 92 = 164. The new ‘additive’ is the square of the previous one: 

2 x 2 = 4, giving 83 x 182 + 4 = 1642. Then the desired x and y are found by dividing the 

‘first’ and ‘last’ by the previous ‘subtractive’: x = 18/2 = 9, y = 164/2 = 82. The same 

technique can also be used to form a new solution from two distinct previous solutions, 

instead of from one solution ‘put down twice.’ [This note is borrowed from the 

translator, Kim Plofker. By ‘indeterminate equation’ is meant an equation for which 

integral solutions alone are desired. This method of Brahmagupta is called the bhāvanā.] 

Exercises 

 Solve the above second-degree indeterminate equation again, carefully following 

the step-by-step instructions and comparing them with Brahmagupta’s brief 

explanation. 

 By applying the above bhāvanā, show that a set of integral solutions to 18x2 + 1 = y2 

is (4, 17).  

 One of Brahmagupta’s corollaries to his bhāvanā is that if (a, b) is a solution to 

Nx2 + 1 = y2, then (2ab, b2 + Na2) is also a solution. Give a proof for this corollary, and 

use it to produce two more sets of solutions to the above equation. 

*** 

Bhāskarācārya, Bījagaṇita (tr. adapted from S.K. Abhyankar) 

Multiply both sides [of an equation] by a known quantity equal to four times 

the coefficient of the square of the unknown; add to both sides a known 

quantity equal to the square of the [original] coefficient of the unknown: then 

[extract] the root. (116) 
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Note: Bhāskarācārya here spells out a method to solve the equation ax2 + bx = c, where it 

is tacitly assumed that the coefficients a, b and c are positive; in fact, he attributes this 

solution to Śrīdhara, an earlier mathematician whose work on algebra is lost. 

 We first multiply the above equation by 4a and then add b2 to both the sides: 

4a2x2 + 4abx + b2 = 4ac + b2, 

which becomes: 

(2ax + b)2 = 4ac + b2. 

Taking roots, we obtain: 

2  4 , 

from which we get one of the two standard solutions (the other deriving from the 

negative root of the first member of the above equation). This strategy is extended to 

methods for solving the cubic and the biquadratic (or fourth-degree) equations. 

Bhāskarācārya, Bījagaṇita (tr. adapted from S.K. Abhyankar) 

One man says to the other, ‘If you will give me 100 rupees, I shall be twice as 

rich as you are.’ The other man says, ‘If you give me 10 rupees, I shall be six 

times as rich as you are.’ Tell me the wealth of each of them. (93) 

 A merchant started with a sum. Entering a city, he paid Rs. 10 as duty. 

After trading his amount became double. From that he spent Rs. 10 on dinner 

and left the city after paying Rs. 10 as duty. He went to two other cities; the 

same was the case in both of them. After coming back his amount had trebled. 

What was the [initial] sum? (101) 
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Note: Bhāskarācārya enjoyed mathematical brainteasers, as both his Bījagaṇita and his 

Līlāvatī testify (following the example of earlier authors, such as Mahāvīra). They usually 

involve systems of linear equations, occasionally quadratic ones. 

Exercise 

 Solve the above two brainteasers. 

Bhāskarācārya, Līlāvatī (tr. KS Patwardhan et al.) 

Arjuna became furious in the war and, in order to kill Karṇa, picked up some 

arrows. With half of the arrows, he destroyed all of Karṇa’s arrows. He killed 

all of Karṇa’s horses with four times the square root of the arrows. He 

destroyed the spear with six arrows. He used one arrow each to destroy the 

top of the chariot, the flag, and the bow of Karṇa. Finally he cut off Karṇa’s 

head with another arrow. How many arrows did Arjuna discharge? (76) 

Note: This brainteaser from Līlāvatī involves a simple quadratic equation (which assumes 

that Arjuna discharged all the arrows he had picked up). The equation is deftly woven 

into a famous episode of the Mahābhārata war. 

A king had a beautiful palace with eight doors. Skilled engineers had 

constructed four open squares which were highly polished and huge. In order 

to get fresh air, 1 door, 2 doors, 3 doors, ... are opened. How many different 

types of breeze arrangements are possible? 

 How many kinds of relishes can be made by using 1, 2, 3, 4, 5 or 6 types 

from sweet, bitter, astringent, sour, salty and hot substances? (122) 

Note: These two examples involve standard combinatorics. 
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Exercise 

 Solve the above three brainteasers. 

*** 

Jyeṣṭhadeva, Gaṇita-Yukti-Bhāṣā (tr. K.V. Sarma) 

Now, the method to ascertain two numbers if any two of the following five, 

viz., the sum, difference, product, sum of squares, and difference of squares of 

the two numbers, are known. 

 Qn. 1. Here, if the difference of two numbers is added to their sum, the 

result obtained will be twice the bigger number. Then, if the difference is 

subtracted from the sum, the result obtained will be twice the smaller 

number. Then, when the two results, as obtained above, are halved, the two 

numbers, respectively, will result.  

 Qn. 2. Now, to ascertain the numbers when their sum and product are 

known: Here, in accordance with the rationale explained earlier, if four times 

the product is subtracted from the square of the sum, and the root of the 

result found, it will be the difference between the numbers. Using this [and 

the sum of the numbers], the two numbers can be got as explained above.  

 Qn. 3. Now, [given] the sum and the sum of the squares [of the 

numbers]: There, when the square of the sum is subtracted from twice the 

sum of the squares and the root of the result found, it will be the difference 

between the numbers. 
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 Qn. 4. Then, when the difference between the squares is divided by the 

sum [of the numbers], the result will be the difference between the numbers, 

as per the rationale explained earlier.  

 Qn. 5. Then, [given] the difference and the product of the numbers: 

There, if the product is multiplied by four and the square of the difference 

added and the root of the result found, it will be the sum of the numbers.  

 Qn. 6. Then, given the difference and the sum of squares: When the 

square of the difference is subtracted from double the sum of the squares, and 

the root of the result found, it will be the sum of the numbers.  

 Qn. 7. Then, when the difference of the squares is divided by the 

difference [of the numbers], the result will be the sum of the numbers. 

 Qn. 8. Then, [given] the product and the sum of the squares [of the 

numbers]: Here, subtract twice the product from the sum of the squares, and 

find the root of the result. This will be the difference [between the numbers]. 

When the product is multiplied by 4 and the square of the difference added, 

the root of the result is the sum [of the numbers].  

 Qn. 9. Then, [given] the product and the difference of the squares [of the 

numbers]: Now, we obtain the squares of the two numbers. Here, the 

calculations done using the numbers can be done using the squares of the 

numbers. The distinction here would be that the results will also be in terms 

of squares. There, when the product is squared, it will be the product of the 

squares, [since] there is no difference in the result of multiplication when the 

sequence [of the steps] is altered. Hence, taking that the product and the 

difference of the squares are known, the sum of the squares can be derived by 

the same method used for calculating the sum [of two numbers] given their 
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product and difference. Here, when the square of the product is multiplied by 

four and added to the square of the difference in the squares, the root of the 

result will be the sum of the squares. Then placing this sum of the squares in 

two places, add to one the difference of the squares and subtract it from the 

other. Then divide both by 2. The results will be the squares of the two 

numbers.  

 Qn. 10. Then, the tenth [question] is when the sum of the squares and 

the difference of the squares are known. This too has been answered above. 

 These are the ten questions. These have been stated here since they are 

made use of in several places. Cube roots have no use in planetary 

computation. Hence they are not stated here. Thus [have been explained] a 

way of computation.  

Note: This is chapter 2 of Jyeṣṭhadeva’s Gaṇita-Yukti-Bhāṣā, a Malayalam work of the 16th 

century, divided in two major parts, one on mathematics and the other on astronomy. 

Here Jyeṣṭhadeva lays down ten commonly used rules of algebra. 

Exercise 

 How many of these ‘ten questions’ can you express in algebraic form and prove? 

  

 





Shiksha Kendra, 2, Community Centre, Preet Vihar, Delhi-110 092 India

CENTRAL BOARD OF SECONDARY EDUCATION


	Binder1.pdf
	01 Initial Pages
	02 Astronomy in India
	03 Chemistry in India - A Survey
	04 Literatures in India - Part I
	05 Literatures in India - Part II
	06 Indian Philosophical Systems
	07 Indian Traditional Knowledge on Environmental Conservation
	08 Life Sciences (1) Ayurveda for Life, Health and Well-being - Part I
	09 Life Sciences (1) Ayurveda for Life, Health and Well-being - Part II
	10 Mathematics in India




