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Estimate of Klaus Janert (1965)

* We have reason to suppose that more than one million of Indian
manuscripts are deposited in libraries, public or private and that
more than 600,000 different manuscripts have been listed in some
manner in printed catalogues since the origin of Indian studies a
century and a half ago. ...

The present ... Annotated Bibliography of Catalogues of Indian
Manuscripts contains 339 titles of publications comprising
approximately 700 separate volumes, parts or fascicles with a total
of nearly 185,000 pages and about 550,000 catalogue entries of
Indian manuscripts 500,000 of which were catalogues or listed in
India.

K. L. Janert, An Annotated Bibliography of the Catalogues of Indian
Manuscripts Part I, Franz Steiner Verlag, Wiesbaden 1961, p. 9.



Estimate of Biswas and Prajapati (1998)

There are some 3.5 million manuscripts in various collections in
India. In addition about 60,000 Indian manuscripts are preserved in
20 different countries of Europe and North America. Several other
countries in Asia also have nearly 150,000 manuscripts in Indian
scripts and languages. ...

Only about one million manuscripts have been recorded 1n published
catalogues or hand lists brought out by libraries and institutions. It
was also found that several private and institutional collections
remained unattended for years, without even being recorded or listed
in any form. These one million manuscripts have been listed in about
2,000 volumes of catalogues published till about 1990; out of these

nearly 300 were published by overseas institutions.

S. C. Biswas and M. K. Prajapati, Bibliographic Survey of Indian Manuscript
Catalogues, Eastern Book Linkers, Delhi 1998, p. xiv.



Language-wise Distribution of Catalogued Manuscripts

Language No. of Manuscripts | Percentage

Sanskrit, Prakrit, Apabhramsa 8,29,653 78.39
Hindi (Bhasha, Maithili, 87,412 8.26
Bhojpuri, Rajasthani, etc.)

Tamil 39,666 3.75
Gujarati 16,121 1.52
Persian 14,722 1.39
Kannada 13,818 1.31
Malayalam 11,815 1.12
Urdu 10,029 0.95
Telugu 9,216 0.87
Marathi 6,552 0.62
Bengali 4,915 0.46
Panjabi 4,107 0.39
Arabic 2,949 0.28
Pali 2,050 0.19
Oriya 1,826 0.17
Tibetan 1,364 0.13
Sinhalese 1,317 0.12
Others 892 0.08

Source: Subhas rEméﬂsas and-MKPrajapats BiblosraphicStrvey 0}9’"578534 %?a siseript-Catatogdes, Eastern

Book Linkers, Delhi 1998, p. xx.



Estimate of Dominik Wujastyk (2011)

"How many Indian manuscripts are there? The National Mission for Manuscripts in New Delhi works
with a conservative figure of seven million manuscripts, and its database is approaching two million
records (http://www.namami.org/manuscriptdatabase.htm, consulted 18 August 2011). The late Prof.
David Pingree, basing his count on a lifetime of academic engagement with Indian manuscripts,
estimated that there were thirty million manuscripts, if one counted both those in public and
government libraries, and those in private collections (David Pingree, personal communication in the
1990s). For anyone coming to Indian studies from another field, these gargantuan figures are scarcely
credible. But after some acquaintance with the subject, and visits to manuscript libraries in India, it
becomes clear that these very large figures are wholly justified. The Jaina manuscript library at Koba
in Gujarat, which only started publishing its catalogues in 2003, has an estimated 250,000
manuscripts. The Sarasvati Bhavan Library in Benares has in excess of 100,000 manuscripts. There
are 85,000 in various repositories in Delhi. There are aboutr 50,000 manuscripts in the Saraswati
Mabhal Library in Thanjavur in far south."

https://www.academia.edu/1020918/Indian_Manuscripts, p.2 (accessed on March 15, 2019)




Current Estimate of NMM

"The National Mission for Manuscripts was established in February 2003, by the Ministry
of Tourism and Culture, Government of India. A unique project in its programme and
mandate, the Mission seeks to unearth and preserve the vast manuscript wealth of India.
India possesses an estimate of ten million manuscripts, probably the largest collection in
the world. "

https://www.namami.gov.in/national-mission-manuscripts (accessed on 15 March 2019).

The Mission also gives the following summary of its performance so far, which mentions
that over 4.2 million manuscripts have been documented:

e 42.03 lakhs Manuscripts have been documented.

e Set up a web-based National Database of Manuscripts with information on 2.7 million
manuscripts.

e 1Ist, 2nd and 3rd Phase of the Digitization of manuscripts project is completed and 4th
phase is in process. Total 2.96 lakhs manuscripts (2.61 Crore Pages) have been
digitized.

e Initiated a Publication Programme. 30 unpublished Manuscripts have been published.

https://www.namami.gov.in/performance-summary (accessed on 15 March 2019).




Estimates of the Manuscript Wealth of India

e Given the results of the surveys done by the
NMM so far, 1t does seem that 10 million 1s
indeed a reasonable estimate for the number of
Indian manuscripts that are extant.

e Of these, perhaps only about 2 to 3 lakhs are in
repositories outside India.

e Again, the number of manuscripts in Sanskrit
can be expected to be of the order of 8 million.



Distribution of Manuscripts over Different Disciplines

To make any assessment of the extent of manuscripts in different disciplines, what is
required is to systematically compile the information provided in various catalogues into
some sort of a 'union catalogue' which lists all the works along with various details such

as the author, discipline, etc., provided in the individual catalogues.

The first such compilation was made by Theodor Aufrecht in his Catalogus
Catalogorum, which was published in three volumes during 1891-1903. Aufrecht’s work
was based on 94 catalogues and his first volume listed about 60,000 works and authors

alphabetically, with appropriate catalogue references.

During 1966-2015, Madras University has published 39 volumes of the New Catalogus
Catalogorum variously edited by V. Raghavan, K. Kunjunni Raja, N. Veezhinathan and
Siniruddha Dash.

The Volumes [-XXXXIX cover all the texts and authors with their names beginning
from 'a' to 'su". The series is expected to be completed soon with the publication of a

couple of volumes.



Catalogus Catalogorum




New Catalogus Catalogorum

AraI o Erjruhhat.atﬂ.utm or  Aryaaid-

dhints or Veddharyasiddhints or
Laghvaryasiddhinta, by Aryabhata I
Comprizes the Dadagifikasitra &nd
Aryigladata in 3 pidas. According to
some msg, and (.8, the two parte are
considered as two separate works and

the name Aryabhatiya is applied to the |

firat or the second or to the whola.

Kdns., Kern,Leiden, 1874 (with C.); TSS.

101, 110 and 185, the three pidas of
Aryastadata with C.; Eng. Transl,
P. C. Ben Gupla, Dept. of Letiers, Oal.
Uni.,, XVI, 1027; W. E. Clark,
Chicago Uni, Press. 1930 ; French
Transl,, Ganitapida, L. Rodet, J4. Sar.
T, Vol. XTTT, 1879, pp. 393-434,

Adyar IT. p. 48s (2 mee), Adhyan
Nambadripad 30. AEK. B48. Alph.
List. Beng. Govh. p. 108 (no. 770
(eame ms. as RASB. 6827). Americs
4688, 4660 (Aryastadata). 4670 (Dada-
gitinfitra). Anandiframa 6668, B, IV,
16. BC. 77 (snd C.}. 107. 238, 265

al6. Bd., 850 (Gols). Bikaner 4445,
4446-7 (Dafpgitisntra). Bomb. Uni,
320 (with C.). 330-4. 335 (with O.).
BORI. & of 1868-T0, 880 of 1887-91
{Bid. and Gola). 848 of 1891.95
(Gola). Camby. 87. 30, GD, 870-1.
Gov. Or. Libr. Madras 10 (2 mes.),
Granthappurs p. 37. I0, 27687, 6283-
738. L. 1566, Luck. Uni. p. 83.
Mad. Uni. R.E 8 52s). MD.

the last). MT. 8870c). 4876. 5361

" (last two chs.). Mysore I. p. 320 (2 mss.

1 with C.). Oppert I 1208, 4518. 7851,
IL. 3107, 4486. 6643, 9300, Oxf. 325h,
Pheh. 8. EABB. X.A. 6337. Rice 28
(and (). Busindram 156, 157, Tama-
raklatiu Mana 59 (Aryastagata). TOD,
G33A. 634A. 635A, 636A. 63TA. 1. 638,
G4dA. 645C. 650, 720D, Tra. Ad.
Hep. 1109, 11. Trav. TUni. 478A.
601A. 1002A. 5131B. 5848. H9ETH.
10617, 13259A.B. 13300A, 13305 A.B,
T. 94 L. 1334A. C. 2355. C. 2160D,



Subjects
adv.—ad vaita.

alathk.—alarmhkira.

anw adv.—anubbavadvaita.
Kpast.—Apastamba.

Aéval.—Aévalayana.

Av, Ath. v.—Atharvaveda.
Bhirad.—Bharadvijs.

Bodh., Baudb.— Bodhayana, Bandhayana.
Br.-Brahmanas

Bud.—Buddhistie.

dh.—dharmadastra.

Dig.— Digambara.
Drahya.—Drahyayaniys.

dvai.—dvaita.

gr.—grammar.

grh.—grhya.

Hiran., Hirapyak.—Hirapyakesiya.
jy.—iyotisa.

Kas. Sai.—Kaémir Saivism.
Katy.—Kityayana.

Er. Yv., Krsn, Yv.-Erspa
lex.— lexicon.
ma.—mahatmya.
Madh.—Madhyandina.

Subject-heads used in the New Catalogus Catalogorum

med.—medicine.
mim.—Mimarhsa (pirva).
ny.—nyags.
paur.—pauranpika,
pr.— prayoga.
rel.—religion.
Rv.—Rgveda.
éai.-$aivism.
Sankh.—Sankhayana.
ér.—Srauta.
drivaig—Srivaispava.
su—sutra.
B8v.—Samaveda.
Svet.—Svetambara.
Taitt,.—Taittiriya,
Up(s).—Upanisad(s).
vaid.—vaidic.
Vaikh.—Vaikhinass.
vais.—vaisasika,
Valg.—Valgnava.

sarhhita.
ved.—vedio.
vid, (v). adv.—vidigtad vaita.
Yv.—Yajurveda.



New Catalogus Catalogorum

The Volumes I-XIV present manuscript references and other
details based on around 400 Catalogues and a large number of
secondary sources.

Volumes XV-XXXIX have compiled details from over 900
Catalogues along with the secondary sources.

It may be estimated that, when completed, the entire series of
volumes of NCC will have information on over 300,000 texts
and authors.

An estimate of the extent of manuscript wealth in any
discipline can be had by compiling the entries in various
volumes of NCC that come under each subject
category/categories.

Such an analysis 1s yet to be undertaken.



Union Catalogue of Tamil Manuscripts

As regards the wealth of manuscripts in different disciplines, there 1s
detailed information available only for the case of Tamil Manuscripts.

In 1991, the Tamil University Thanjavur, published a five volume Union
Catalogue of 21,973 Tamil Manuscripts listed in various published
catalogues from 17 Indian repositories (holding 20,804 manuscripts) and 22
Repositories abroad (holding 1,169 manuscripts).

The last of these volumes gives a bibliometric analysis of about 21,875
manuscripts whose subjects could be identified among a list of about 330
subject-headings.

The subject-wise distribution of Tamil manuscripts can worked out on the
basis of this bibliometric analysis.

We see that religion, philosophy and other humanities and social sciences,
account for about 41.5% of the Tamil manuscripts; literature accounts for
another 30% of the manuscripts. The rest, which constitute about 28.5% of
the manuscripts are in various sciences — including the science of language
which accounts for nearly 6% of the manuscripts.



Subject-wise distribution of Tamil manuscripts
Subject/Discipline Number of % of
Manuscripts | Total
Medicine 3,350 15.31
Astrology 1,250 5.71
Astronomy and Mathematics 120 0.55
Chemistry 120 0.55
Architecture 60 0.27
Veterinary Science 40 0.18
Grammar, Prosody, Lexicon 1,300 5.94
Music & Dance 220 1.00
Drama 210 0.96
Literature 6,100 27.89
Religion (Samayam) 6700 30.63
Philosophy 1725 7.89
Dharmasastra (Nitiniil) 400 1.83
Other Humanities and Social Sciences 280 1.28
Total 21, 875 100

Source: K. C. Sellamutthu et al (Eds.), A Union Catalogue of Tamil Manuscripts, Vol. V, Tamil University,
Thanjavur 1991, pp. 2148-2156.



Sanskrit Manuscripts on Science in Kerala and Tamil Nadu

During 1995-97, Krishna Venkateswara Sarma did a pioneering survey of Sanskrit
manuscripts in Science in 247 manuscript repositories in Kerala and 147 manuscript
repositories in Tamil Nadu.

During the course of this survey, about 150,000 manuscripts 'were examined partly
in situ in person and partly through their catalogues or hand-lists when available'.
The Survey revealed that of the total of 150,000 manuscripts surveyed, 12,244
manuscripts (more than 8%) pertained to various sciences including Astrology,
Astronomy & Mathematics, Medicine, Architecture, Musicology, Chemistry,
Veterinary Science and Agriculture.

The manuscripts on Astrology, Astronomy and Mathematics and Medicine together
accounted for 11,000 (or 90%) of the manuscripts pertaining to Science.

However, unlike in the case of the Tamil manuscripts, the Sanskrit manuscripts on
Astronomy and Mathematics constituted a much larger proportion (nearly 25% of the
manuscripts on Science, and 30% of the manuscripts in Jyotisa) while the Sanskrit
manuscripts on Medicine were only 10% of the Sanskrit manuscripts on Science.

The survey also found that these 12,244 manuscripts actually correspond to
about 3,473 separate texts, of which only 229 or about 6.6% of these texts had
been edited and published so far.



Sanskrit Manuscripts on Science in Kerala and Tamil Nadu

Discipline No. of % of No. of Texts | No. of Texts
Manuscripts Total Edited so far
Astrology 6,794 4.53 1,572 65
Astronomy& 2,919 1.95 934 100
Mathematics
Medicine 1,286 0.86 586 28
Architecture 599 0.40 200 10
Musicology 326 0.22 82 9
Chemistry 166 0.11 61 13
Veterinary Science 146 0.10 31 4
Agriculture 8 7 0
Total 12,244 8.16 3,473 229
Total Manuscripts 150,000
Surveyed

K. V. Sarma, Science Texts in Sanskrit in the Manuscript Repositories of Kerala and Tamil
Nadu, Rashtriya Sanskrit Sansthan, New Delhi 2002, p.15



K. V. Sarma’s Survey on Sanskrit Manuscripts on Science

in Kerala and Tamil Nadu

37, ﬁr}.rahhﬂﬁ}'a: By E]jrahha'ga
(Ed.)
Adhyan Nampitirippad 30
Adyar D. VIL 34-40 (T mss.)
Cali. Mal. 892-b, 2852, 3556-a
Cali. Skt D. 69
Defamangalam Vinyam 200-a, 201,
676-a, 1022, 1545-a
Kani (3 mss.)
Kerala 1 1823-40 (18 mss ), 1851-
63 (13 mss.), ¥V, 22580-91 (12 mss.)
Kottayam Payyalikka 1%-a
Kottayam Vayaskara 13-a
KWS 276, 320, 436,491, 493
Madras D, 13385-95 (11 mss.); R.
A870, 5261, 18268
Mad. Uni. RKS 52-a
Magapatnam 436

42. - C.. By Yallayarya, son of

43.

Sridhara
KEVS 322
Madras B. 5261

- C. : By Raghunitha
Advar D. VII. 39

- . Prakasa or Prakdsikd or
Bhalaprakisiki: By Sirya-
devayajvan (Ed.)

Adyar [, VIL. 40-41

Kerala I 1852-59 (B mss.); V.
22579, 22589-90 (2 mss.)

KVS 277, 321

Madras [ 133892973 (5 mss), 13407,
F. 3862-a, 6122, 18268; shelf No.
23.2.26

Oppert 1. 8127



Manuscripts and Source-works in Astronomy and Mathematics

One of the earliest surveys of the manuscripts in Astronomy and
Mathematics was conducted in early 1960s by Samarendra Nath Sen with
the assistance of Amulya Kumar Bag and Sreeramula Rajeswara Sarma.

Their Bibliography published by INSA in 1966 was based on information
compiled from 79 catalogues and listed 660 works under 480 authors,
together with another 320 works whose authors were not known.

A comprehensive survey of the manuscripts and source-works on Indian
Astronomy and Mathematics was undertaken by David Pingree.

Pingree, it seems, embarked on this mammoth enterprise in 1955, and he
was still working on it at the time of his demise in 2005.

Five volumes of Pingree’s Census of Exact Sciences in Sanskrit (covering
all authors from 'a' to 'va', in about 1,700 pages) appeared during 1970-
1994.

The last volume in the Series A was said to be nearly complete when
Pingree passed away in 2005; unfortunately, it still remains unpublished.



Census of the Exact Sciences in Sanskrit

The scope of the Census 1s outlined in the introduction to the first Volume:

" ... Census of the Exact Sciences in Sanskrit (hereafter to be referred to as
CESS)... will provide all available bibliographical information concerning works
in jyotihsastra and related fields and biographical information concerning their
authors. Jyotihsastra 1s divided into three skandhas or branches: hora or
genethlialogy and other forms of horoscopic astrology, ganita or mathematics and
mathematical astronomy, and samhita or divination. The related fields to which
attention is paid in CESS are cosmology and geography (largely of the Jainas) and
those aspects of dharmasastra that involve the determination of the proper times
for the performance of ritual acts. It is intended to include all the works and all the
authors in these subjects that can be identified.

CESS will consist of two series: Series A will contain articles on authors
arranged in the order of Sanskrit alphabet, and the Series B articles on the Books
(mainly in Sanskrit, though some non-Sanskritic material is included arranged in
the same manner ...The article on each author will first give as much information
as 1s available on his date, ancestry, locale, religious affiliation, and social
position; it will then list his works relevant to jyotihsSastra, and, under each work,
list its commentators, its manuscripts and editions, and any discussions of it;
finally there will be given a table of its contents and those passages in it which
inform us about the author. ... "

D. Pingree, Census of the Exact Sciences in Sanskrit Series A, Volume I, American Philosophical Society,
Philadelphia 1970, p. viii



Census of Exact Sciences in Sanskrit

ARYABHATA (b. 476; fl. 499)

Aryabhata himsell states (Ganitapada 1) that he
wrote the Aryabhatiya in Kusumapura (= Patalipura,
modern Patna) and that he was twenty-three years old
in Kali 3600 (=A.p. 499) (Kailakriya 10). The state-
ment of Nilakantha (b. 1443) that he was born in the
Asmakajanapada (on Ganitapada 1) probably refers to
his predecessor as commentator, Bhaskara (fl. 629).
He wrote two works: the Aryabhatiya influenced par-
ticularly South India, his ardharatrika system North-
west India, Iran, and the early ‘Abbasid caliphate.

1. The Aryabhatiya, expounding the audayaka system
and based in part on the Paitamahasiddhanta of the
Visnudharmottarapurana, contains four parts:

1. Dasagitika (10 vss.)
2. Ganitapada (33 vss.)
3. Kalakriya (25 vss.)
4. Golapada (50 vss.)

(the last three padas are known collectively as the
Aryastasata) . Aside from anonymous commentaries
which will be listed in CESS, ser. B, the following are
known:

Prabhakara (ca. 525); Bhaskara (fl. 629); Somesvara
(fl. 1040); Stryadeva (b. 1191); Parames§vara (ca.
1380-1460) ; Nilakantha (b. 1443); Yallaya (.
1482); Raghunatha (f. 1590); Kodandarama
(fl. 1854) (in Telugu); Ghatigopa; Bhitivisnu; and
Virupaksa Stri (in Telugu).



Census of Exact Sciences 1n Sanskrit

Manuscripts:

Berlin 834 (Chambers 480). 9ff. Copied by Kalyana,
the son of Meghaji Raola at Kasi in Saka 1547 =A.D.
1625. With the commentary of Bhutivisnu,

Bombay U 332. 10ff. Copied in Saka 1574 =A.p. 1652.

Berlin 1730 (or. fol. 808). 7ff. Copied by Visnu in Saka
1611=A.D. 1689.

Bombay U 333. 4ff. Copied in Saka 1782=a.y 1860
from a manuscript copied in Saka 1611=A.p. 1689
(Berlin 17307).

Baroda 9331. 6ff. Copied in Sam. 1918 =a.p. 1861.

Bombay U 330. 6ff. Copied in Saka 1785=A.D. 1863
from a manuscript copied in Saka 1760=A.p. 1838.
(See Bhau Daji [1865] 397.)

Editions:

Ed. H. Kern, Leiden 1875. With the Bhatadipika of
Paramesvara. Based on IO 6271 and a now lost manu-
script of Whish. Reprinted and translated into Hindi
by Udaya Narayana Singh, Madhurapur, Etawah 1906.

Ed. K. Sambasiva Sastri (I and II) and Suranad
Kunjan Pillai (III), TSS 101, 110, and 185, Trivan-

drum 1930, 1931, and 1957. With the Bhasya of Nila-
kantha; omits the Dasagitika. Based on two manuscripts
at the University of Kerala and one belonging to the
Raja of Kilimanur.



Census of Exact Sciences 1n Sanskrit

Translations:

Anonymous, Zij al-Arjabhar (ca. 800) . Arabic.

Anonymous. 1860. Marathi (see Bombay U. 334).

L. Rodet [1879b]. (Ganitapada only) . French.

G. R. Kaye [1908a]. (Ganitapada only), English.

Baidyanath Rath Sastri, Chicago 1925 (unpublished
thesis) . English.

P. C. Sengupta [1927b]. English.

Walter Eugene Clark, Chicago 1930. English.

Discussions:

C.M. Whish [1827a]; F.-E. Hall [ 1860]; W. D. Whit-
ney [1860]; H. Kern [1863]; Bhau Daji [1865]
392-406 and 413-414; Y. Sarkar [1878]; L. Rodet
[1880]; S. Dvivedin [1892] 2-7; S. B. Dikshit
[1896] 190-210; G. Thibaut [1899] 54-55; T. R.
Pillai [1905]: G. R. Kaye [1908a]; [1909/107;
J. F. Fleet [1911a]; [1911f]; L. D. S. Pillai [1911]
2, 6, 8 16-20(b), and 48-75; N. K. Mazumdar
[1911/12]; J. F. Fleet [1915b]; P. C. Sengupta
[1920/21]; R. Sewell [1921/227; [1923/24a];
G. R. Kaye [1924]: A. A. K. Ayyangar [1926];
B. Datta [1926b]; S. K. Ganguly [1926b]; [1926¢];
B. Datta [1927c]; S. K. Ganguly [1927a]; P. C.
Sengupta [1929]; S. K. Ganguly [1930]; B. Datta
[1932b]; P. K. Gode [1938]; S. N. Sen [1963];
and S. Prakash [1965] 419-449,



Census of the Exact Sciences in Sanskrit

Around 400 catalogues are listed in the first Volume of the Census. Supplementary
lists are given in each successive Volume so that the total number of catalogues
from which the information has been compiled adds up to around 600.

The Volumes of the Census also present a comprehensive bibliography of
secondary sources — listing over 2,000 articles and books related to jyotihsastra.

The first four Volumes of the Census (covering letters 'a' to 'ma') included
information on 2,450 authors in all. The corresponding information in the case of
Volume V (covering letters 'ya' to 'va') was not provided. It is estimated that, when
the contents of the unpublished sixth Volume is also taken into account, the total
number of authors could be more than 4,000.

The Volumes of the Census constitute a rich source for studying all aspects of the
large corpus of manuscripts in jyotihsastra such as: The total number of
manuscripts, the total number of source-works and their distribution over different
sub-disciplines and the historical periods and locations of the authors, details of
source-works which have been edited, translated and studied, and so on.

Such studies have not been carried out so far — perhaps because, like in the case of
NCC, the Volumes of the Census are not yet complete.



The Wealth of Manuscripts 1n Jyotihsastra

In his survey of the literature on jyotihsastra, published in 1981, Pingree estimated the total
number of manuscripts pertaining to jyotihsastra to be around 100,000:

"At present there exist in India and outside of it some 100,000 manuscripts on the
various aspects of jyotihsastra. The great majority of these were copied within the
seventeenth, eighteenth, and nineteenth centuries; for manuscripts cannot long survive in

India except under exceptional circumstances."

D. Pingree, JyotihsSastra Astral and Mathematical Literature, Otto Harrassowitz, Wiesbaden 1981,
p.118

We may now recall the findings of the Survey of Sanskrit manuscripts in Kerala and Tamil
Nadu, due to K. V. Sarma (mentioned earlier), that there are 6,714 manuscripts
(corresponding to 1572 works) on Astrology and 2,919 manuscripts ( corresponding to 934
works) in Astronomy and Mathematics.

Hence, we can conclude that out of about 100,000 manuscripts on jyotihsastra, the number

of manuscripts pertaining to Astronomy and Mathematics could be around 30,000.

Again, using the result of the same survey, we can also conclude that these 30,000
manuscripts are associated with roughly around 9,000 source-works on Astronomy and
Mathematics in Sanskrit. This is indeed a huge wealth of literature, much of which (as we
shall see below) remains untapped so far.



Modern Scholarship in Indian Astronomy and Mathematics

The Indian tradition of Astronomy and Mathematics was fairly flourishing during the
eighteenth century and, in several parts of the country the tradition continued well into the

middle of the nineteenth century.

However, the British policy of stopping all allocations for the support of indigenous learning
(both by the local village societies as well as by the former Indian rulers), coupled with the
policy of exclusively reserving all Governmental jobs to those who were trained in the new
English education system, led to a steep decline in indigenous learning during the course of
the nineteenth century.

We shall here focus on the growth of modern scholarship — the modern phase of the European
scholarship — in Indian Astronomy and Mathematics which may be said to have been initiated
in the second half of the eighteenth century by the British and European scholars (and the

British administrators in India).

Here, we shall essentially make use of the comprehensive Bibliographies of Pingree and
Sarma to assess the progress achieved by modern scholarship of the last two and a half
centuries in comprehending the Indian tradition of Astronomy and Mathematics by studying,
editing, translating and analysing the technical contents of the large corpus of nearly 9,000

source-works as estimated above.



Source-works Edited/Translated During 1800-1875

The first full-fledged translations of Indian Mathematics texts appeared during the decade,
1810-1820, starting with the translation of Bijaganita and Lilavati of Bhaskaracarya (c.1150),
by E. Strachey and J. Taylor in 1813 and 1816.

This was soon followed in 1817 by an authoritative translation, along with detailed
explanation of the mathematical content of these works (based on an examination of their
traditional commentaries), by Henry Thomas Colebrooke. Colebrooke’s work also included a
translation of the Ganita and Kuttaka chapters of the Brahmasphutasiddhanta of
Brahmagupta (c.628).

Editions of Indian source-works started appearing in the 1830s. Here again, the Sanskrit texts
of Lilavati and Bijaganita of Bhaskaracarya were the first to be published from Calcutta in
1832 and 1834.

The British administrator Lancelot Wilkinson had gathered a group of traditional Indian
scholars at Sehore and he published an edition of the celebrated treatise, Siddhantasiromani
of Bhaskaracarya, along with the auto-commentary Vasanabhasya, from Calcutta in 1842.

In the next year, Wilkinson published an edition of the famous Astronomical manual
(karana) Grahalaghava of Ganesa Daivajna (c.1520) along with the commentary of Mallari

(c.1588).

In 1859, Fritz Edward Hall and Bapt Deva Sastri (the doyen among traditional scholars, who
had also been trained in modern learning in the Sanskrit College of Varanasi) published an
edition of the Siryasiddhanta along with the commentary Giidharthaprakdasaka of
Ranganatha (c.1603) as a part of the Bibliotheca Indica series from Calcutta.



Source-works Edited/Translated During 1800-1875

As regards translations of source-works of Indian Astronomy, a Marathi translation of the
Siddhantasiromani was published in 1837.

In 1848, H. R. Hoisington of the Batticotta Seminary in Sri Lanka published an edition and
translation (along with explanatory notes) of the popular work of the Vakya system,
Cudamani Ullamudaiyan (in Tamil) of Tirukkottiyur Nambi (c.1234).

However, unlike the work of Colebrooke on Indian Mathematics which was published in 1817,
the first detailed exposition in English of a classical Siddhantic text of Indian Astronomy
appeared only in 1860. This was the famous translation of Siryasiddhanta (together with
detailed explanatory notes) by Rev. Ebenezer Burgess, which was revised by William Dwight
Whitney.

Soon, this was followed by an English translation of the Goladhyaya of Siddhantasiromani by
Lancelot Wilkinson revised by Bapa Deva Sastri in 1861.

Another landmark publication was the edition (and translation into German) of the Rk and the
Yajus recensions of the ancient Vedarigajyotisa (c.1300-1100 BCE), with the commentary of
Somakara (c.1350 CE) on the Yajus version, by Albrecht Weber from Berlin in 1862.

We have referred to all the editions and translations that were published during 1800-1875,
mainly because they were pioneering efforts, and also because there were indeed so few of
them — only about 15 source-works were edited and about 10 translated (two of them only
partially) in the entire seventy-five period under consideration.



Source-works Edited/Translated During 1800-1875

Translated During 1800-1875

Edited During 1800-1875

9.

Vedangajyotisa of Lagadha (c.1300-1100
BCE)

Brhatsamhita of Varahamihira (¢.550 CE)

Brahmasphutasiddhanta of Brahmagupta
(c.628) (PART)
Sturyasiddhanta

Pavaluriganitamu ( in Telugu) of Mallana
(c.1100) (PART)

Lilavati of Bhaskaracarya (c.1150)
Bijaganita of Bhaskaracarya (c.1150)
Siddhantasiromani of Bhaskaracarya
(c.1150)

Cudamani Ullamudaiyan (in Tamil) of
Tirukkotiytr Nambi (c.1234)

10. Grahalaghava of Ganesa Daivajiia (c.1520)

SN e

10.

1.

12.
13.

14.

15.

Vedangajyotisa of Lagadha (c.1300-1100 BCE)
Aryabhatiya of Aryabhata (c.499 CE)
Brhatsamhita of Varahamihira (c.550)
Suryasiddhanta

Lilavatt of Bhaskaracarya (c.1150)

Bijaganita of Bhaskaracarya (c.1150)
Siddhantasiromani of Bhaskaracarya (c.1150)
Mitaksara or Vasanabhasya Autocommentary of
Bhaskaracarya (c.1150) on Siddhantasiromani
Cudamani Ullamudaiyan (in Tamil) of Tirukkottiytr
Nambi (c.1234)

Commentary on Vedangajyotisa by Somakara
(c.1350)

Bhatadipika on Aryabhatiya by Parames$vara
(c.1430)

Grahalaghava of Ganesa Daivajiia (c.1520).
Commentary on Grahalaghava of Ganesa Daivajfia
by Mallari (c.1588)

Udaharana on Grahalaghava of Ganesa Daivajfia by
Visvanatha (c.1600)

Gudharthaprakasaka on Siiryasiddhanta by
Ranganatha (c.1603)




Source-works Edited /Translated During 1800-2019

The compared to the period 1800-1875, the next seventy-odd year
periods 1876-1947 , 1948-2019 indeed saw significant increases both
in the number of source-works edited as well as translated.

This was a period when a number of Indian scholars, most of them
from a background of traditional scholarship, but trained also in
modern institutions of higher learning (including the new institutions
of Sanskritic learning), started playing a leading role in the editing
and translating source-works of Indian Astronomy and Mathematics.

The prime mover in the editing of source-works was Sudhakara
Dvivedin, a student of Bapudeva Sastri in Varanasi.

His example was soon followed by number scholars in Calcutta,
Poona, Trivandrum and other places.

During 1878-1910, Sudhakara Dvivedin edited and published more
than twenty important texts, often with his own Sanskrit commentary.



Source-works Edited /Translated During 1800-2019

We have looked in detail through the comprehensive
bibliographies of Sen, Pingree and Sarma, cited in the last
section, to make a preliminary master list of the published
translations of the source-works of Indian Astronomy and
Mathematics (many of them have been translated several times
and also 1nto different languages) during the last two centuries.

What this list reveals 1s that while there were only 10 works
which were translated during 1800-1875, this number rose to 20
during 1876-1947, and further increased substantially to 65
during 1948-2019.

We have not made any detailed survey of the source-works
which have been edited during 1876-1947 and 1948-2019.

However, from our perusal of these bibliographies and other
sources, 1t seems that the number texts edited during these
periods may be estimated to be around 135 and 300 respectively.



Source-works 1n Indian Astronomy and Mathematics
Edited /Translated During 1800-2019

Period No of Source-works |No. of Source-works
Edited Translated

1800-1875 15 10

1876-1947 About 135 20

1948-2019 About 300 65

Total About 450 95




Source-works Translated During 1876-1947

1. Baudhayanasulvasitra (Prior to ¢.800
BCE)

2. Apastambasulvasiitra (Prior to ¢.800

BCE)

Katyayanasulvasitra (PART)

ManavasSulvasutra

Atharvanajyotisa

Suryaprajfiapti (in Prakrta)

Candraprajfiapti (in Prakrta)

Aryabhatiya of Aryabhata (c.499 CE)

Paficasiddhantika of Varahamihira (c.550)

10 Trisatika of Sridhara (c.750)

11. Khandakhadyaka of Brahmagupta (c.665)
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12. Dhavala (in Prakrta ) of Virasena (c.800)
on Satkhandagama of Puspadanta and
Bhutabali

13. Ganitasarasangraha of Mahavira (850)

14. Laghumanasa of Muijala (c.932)

15. Bhasvati of Satananda (c.1099)

16. Makarandasarint of Makaranda (c. 478)

17. Yantracintamani of Cakradhara
(c.15% Century)

18. Tithicintamani of GaneSa Daivajfia
(c.1530)

19. Siiryasiddhantarahasya of Raghavananda
Sarman (c.1591)

20. Yantrarajaracana of Savai Jayasimha
(c.1725)




A

11.
12.
13.
14.
15.

Katyayanasulvasutra

Baksali Manuscript

Yavanajataka of Sphiijidhvaja
Candravakya of Vararuci (c. 4" Century
CE)

Tiloyapannatti (in Prakrta) of Yativrsabha
(c. 5t Century)

Aryabhatasiddhanta of Aryabhata (c.499)
(PART)

Paitamahasiddhanta of

Visnudharmottarapurana
Mahabhaskartya of Bhaskara I (c.620)

. Brahmasphutasiddhanta of Brahmagupta

(c.628)

Aryabhatiyabhasya of Bhaskara I (c.629)
Laghubhaskariya of Bhaskara I (c.635)
Karanaratna of Devacarya (c.687)
GanitapaficavirhsT of Sridhara (c.750)
Patiganita of Sridhara (c.750)

18.
19.

20.
21.

22.
23.

24.
25.

26.

27.
28.

1 1
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: Vﬁsanﬁbhésya on Brahmasphutasiddhanta

of Brahmagupta by Prthudakasvami
(c.860) (PART)

Vatesvara Siddhanta of VateSvara (¢.904)
Mahasiddhanta of Aryabhata II (c.950)
(PART)

Karanatilaka of Vijayanandi (c.966)
Trilokasara (in Prakrta) of Nemicandra
(c.975)

Dhikotidakarana of Sripati (c.1039)
Siddhantasekhara of Sripati (c.1039)
(PART)

Ganitatilaka of Sripati (c.1039)
Vasanabhasya Autocommentary of
Bhaskaracarya on Bijaganita (c.1150)
Mitaksara or Vasanabhasya
Autocommentary of Bhaskaracarya on
Siddhantasiromani (c.1150) (PART)
Karanakutuhala (c.1183) of Bhaskaracarya
Paficavimsatika (c. 13" Century)




Sourc rks Translated During 1948-2019
29. Ganitasarakaumudi (in Prakrta) of 41. Goladipika II of ParameSvara (c 1432—33)
Thakkura Pheri (c.1320) 42. Goladipika I of Paramesvara (c. 1443-44)
30. Ganitakaumudt of Narayana Pandita 43. Golasara of Nilakantha Somayajt (c.1500)
(c.1356) 44. Tantrasangraha of Nilakantha Somayaji
31. Bjaganitavatarmsa of Narayana Pandita (c.1500)
(c.1356) (PART) 45. Candracchayaganita of Nilakantha
32. Yantraraja of Mahendrasuri (c.1370) Somayaji (c.1500)
(PART) 46. Siddhantadarpana of Nilakantha Somayajt
33. Yantradhikara of Padmanabha (c.1400) (c.1500)
34. Dhruvabhramanadhikara of Padmanabha |47. Autocommentary on Siddhantadarpana
(c.1400) (PART) by Nilakantha Somayajt (c.1500)
35. Sphutacandrapti of Madhava (c.1400) 48. Grahasphutanayane Viksepavasana of
36. Mahajyanayanaprakara of Madhava Nilakantha Somayaji (c.1500)
(c.1400) 49. Kuttakarasiromani of Devaraja
37. Lagnaprakarana of Madhava (c.1400) (c. 15% century)
(PART) 50. Siddhantasundara of Jianaraja (c.1503)
38. Grahanastaka of ParamesSvara (c.1410) 51. Pratodayantra of GaneSa Daivajiia

39. Grahanamandana of ParamesSvara (c.
1410)

40. Grahananyayadipika of ParamesSvara
(c.1432-33)

(c.1530)




Source-works Translated During 1948-2019

52.EkavimsSatiprasnottara of Citrabhanu
(c.1530)

53.Ganitayuktibhasa (in Malayalam) of
Jyesthadeva (c.1530)

54.Suryaprakasa of Suryadasa on
Bijaganita of Bhaskaracarya (c. 1538)

55.Buddhivilasini on Lilavati of
Bhaskaracarya by Ganesa Daivajfia
(c.1545) (PART)

56. Turiyayantraprakasa of Bhudara
(1572)

57.Karanapaddhati of Putumana
Somayajt (c.1580)

58.Rasigolasphutaniti of Acyuta Pisarati
(c.1585)

59.Candrarkt of Dinakara (c.1589)
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Bhaskaracary by Kr Daivajﬁa (c.
1600) (PART)

61.Sarvasiddhantaraja of Nityananda
(c.1639) (PART)

62.Patisara of MuniSvara (c.1650)
(PART)

63.Karanakesart of Bhaskara (c.1681)

64.Brahmatulyasarini of Malukacandra
(c.17™ Century)

65. Yantraprakara of Savai Jayasirmha
(c.1725)

66.Sadratnamala of Sankaravarman
(c.1819)

67.S1ddhantadarpana of Candrasekhara
Samanta (c.1869)




Progress Achieved during 1948-2019 1n our Understanding of
Indian Astronomy and Mathematics
Compared to the period 1800-1873, significant progress was
achieved in the study of Indian Astronomy and Mathematics,

during 1876-1947. This was mainly by way of editing about
135 source-works.

Till 19477, the number of source-works that were translated and
analysed were very few — 1n all adding to about 30 in number.

Substantial progress has indeed been achieved in the last
seventy years 1948-2019, mainly by the dedicated efforts of
large number scholars in studying, editing, translating and
analysing the technical contents (mathematical and
astronomical) of a number of important texts.

During the period 1948-2019, it is estimated that nearly 300
source-works have been edited and 65 works have been
translated — often with detailed explanatory notes.



Progress Achieved during 1948-2019 in our Understanding of
Indian Astronomy and Mathematics
e From the list of source-works translated during the period 1948-2019 displayed earlier, we

can see that they include several important works such as the Sulvasiitras, the Baksali

Manuscript and many seminal works of famous Astronomers/Mathematicians such as:

Lagadha, Parasara Sphijidhvaja, Aryabhata, Varahamihira, Bhaskara I, Brahmagupta,
Devacarya, Sridhara, Lalla, VateSvara, Aryabhata IT, Muijala, Sﬁpati, Bhaskaracarya II,
Thakkura Pherii, Narayana Pandita, Padmanabha, Madhava, ParameSvara, Makaranda,
Nilakantha Somayaji, Devaraja, Jiianaraja, Ganesa Daivajiia, Jyesthadeva, Bhiidara,
Putumana Somaydji, Acyuta Pisarati, Savai Jayasirhha, Sankaravarman and Candrasekhara

Samanta.

e A detailed study of these translations and the explanations given therein do provide us with
substantial insights into the historical development of the concepts, theories, techniques as

well as the methodology of the Indian tradition of Astronomy and Mathematics.

e Many of these insights have also been brought out in various publications that have

appeared in the last twenty years.



The Untapped Wealth of Manuscripts on Indian
Astronomy and Mathematics: The Way Forward

While the above discussion shows that significant progress has been achieved by the
modern scholarship in Indian Astronomy and Mathematics during the last seventy
years, the fact of the matter is that there are still many large gaps in our current

knowledge of this great tradition.

We shall not here go into the details of the various historical periods and the broad

areas which need to be investigated in depth.

Since this discussion is on the untapped wealth of manuscripts in Indian Astronomy
and Mathematics, we may note that we have prepared a representative list of 190

important source-works which are yet to be edited and published.

As per the details given in the bibliographies of Sen, Pingree and Sarma cited above,
manuscripts of these works are listed in various catalogues. Our list is only indicative
of the huge corpus of important source-works which are perhaps easily locatable, but

are yet to be edited and studied.

Indeed the untapped wealth of manuscripts is indeed huge — after all, the number of
source-works which have been edited so far add up to a mere 450, in the ocean of the

total estimated 9,000 source-works in the are of Indian Astronomy and Mathematics.



The Untapped Wealth of Manuscripts on Indian
Astronomy and Mathematics: The Way Forward

In conclusion, we would like to emphasise that we are as yet far from achieving a
comprehensive understanding of the fundamental concepts and techniques, theories and
methodologies and even the historical development of Indian Astronomy and
Mathematics. This is mainly because:

e Only 450 (or 5%) of the estimated 9,000 source-texts (which are available in the form
of manuscripts) have been edited and published so far.

e Further, even among the 450 or so published works, only about 90 or so texts have
been seriously studied and explicated via translations and explanatory commentaries
with a view to bring out their technical (mathematical-astronomical) content.

* Most of these editions and studies have been brought out during the last seventy years
or so; and this is largely due to the voluntary and dedicated efforts of a number of
Indian scholars, as there has been little scope or support for such work in our
institutions of higher learning.

There is thus an urgent need to reorient our national priorities and give due importance to
the Preservation, Digitization, Listing and Cataloguing, Editing & Publishing, and
Promoting Systematic Studies of the large corpus of source-works of the great tradition of
Science and Technology in India. Training young scholars for undertaking all these tasks
should indeed form an integral part of the courses and research conducted in our
institutions of higher learning.



