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Vrddhagargiya Jyotisa (Part 1)

R.N. Iyengar!, H.S. Sudarshan?, Anand Viswanathan

Introduction

The Vedas, the most ancient known literature of India carry interesting
astronomical information of historical importance. The Samhita, Brahmana,
Aranyaka, texts of all the four Vedas (Rk, Yajus, Sama and Atharva) describe the
visible sky, seasons, lunar and solar phenomena and a variety of natural events
including felt effect of precession in either figurative or matter-of-fact language.
However, quantitatively speaking, compared to the bulk of Vedic corpus which is
esoteric, religious, ritualistic, and philosophical the amount of material that is
retrievable as astronomy in the modern sense of the term is not large, but is still too
precious and significant for delineating the cultural history of greater India and
countries influenced by Vedic culture. A particular topic that is often invoked,
discussed and meditated upon by the Vedic seers is Time, both the abstract and the
concrete, in its various ramifications. This preoccupation with Time, it may not be
wrong to claim, must have been closely related with rtam the natural rhythm
associated with the visibility cycles of celestial bodies and their spatial location in
the visible sky as seen from earth. That Time is continuous like a flowing river but
experienced in terms of discrete elements such as nimesa, muhiirta, ahoratra,
paksa, masa, rtu, ayana, samvatsara, yuga is well described in several Vedic texts.
It appears some of the rituals in the Vedas were originally designed to measure or
demarcate time periods whereas some others were prescribed to be observed on
specific dates like the New Moon, the Full Moon and solstice days, predicted as
correctly as possible in advance.

1 Distinguished Professor and Director, 2 Research Associate, 3 Research Associate,
Centre for Ancient History & Culture, Jain University, Bangalore.
Email: RN.Iyengar@)jainuniversity.ac.in
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The inclusion of the subject of jyotisa (or jyautisa) among the canonical six vedanga
or the six ancillaries of the Vedas points to the coexistence of time measurement
based on sky observations in the Vedic Samhita and Brahmana texts that for us
appear cryptic and at times unintelligible whereas for the ancients such style might
have been just a scientific symbolism or convention. Any measurement would
demand an instrument, either natural or manmade. The natural supports for marking
time in the earliest period were obviously the Sun and the Moon gradually
encouraging naked eye observation of the night sky out of curiosity and wonder.
The Rgveda in many places unambiguously refers to the visible sky although the
description of the celestial picture may not always be clear without further analysis
with the help of the ancillary texts denoted by the generic word vedanga. For
example, the Rgvedic soma stationed in the sky can be a reference to the visible
moon and not necessarily always mean a drink of that name to be extracted from a
herb of the same name during a Vedic ritual. This follows quite clearly from the
Nirukta of Yaska which is one among the traditionally recognised vedanga texts.
Soma as one of the names of moon is widely listed in Sanskrit lexicons and is also
prevalent in several regional languages of the subcontinent. This brings up the
question whether by vedanga one should refer to the subject proper including all
later developments or to those particular texts that were prevalent among the Vedic
people before the Common Era. While one may debate this question in view of the
practice of oral transmission of knowledge from generation to generation, for
historical purposes it is preferable to take the period of vedanga textual tradition to
have closed around 500 BCE.

This corpus, it is reasonable to infer, was for the first time written down in script
form during the early centuries straddling the beginning of the Common Era. Since
writing on perishable medium needs to be rewritten afresh every 200-300 years, the
Indic knowledge manuscripts available now, even when their contents originated
before CE, may contain conflated information contemporaneous with the period of
the redactor, which present day readers at this distance in time, may believe to be
the teachings of the original expounder of the Vedarnga. Thus, comparative analysis
of available manuscripts is essential to sift the relatively modern elements in a text
from the clearly more ancient. For example, the tradition of a manuscript that refers
to auspiciousness of a date based on the tithi, naksatra, vara (weekdays) can be
treated as being later in comparison with the ones assigning such properties based
only on tithi and naksatra. This brings up the larger question of what should be the
meaning of chronology as far as ancient Sanskrit texts are concerned, in relation to
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history of science, observation of nature, mathematical concepts and overall growth
of Indic knowledge systems.

Vedanga Astronomy

Texts with their authorship assigned by tradition to Parasara, Garga, Kasyapa,
Narada, Lagadha, Vasistha, Viswamitra and many other Sages were orally
transmitted and later copied in different scripts several times. Hence it would be
futile to assign a specific date for the purported ancient author (other than the copier
who might have written his date) or to argue that all the contents of the currently
available text must belong to the original author of an unknown ancient date. A
well-known case in point is the Vedic ancillary calendar text attributed to Lagadha
available widely in print’>. This is popularly known as the Vedanga-jyotisa a
misnomer, since this may not be the only unique astronomical work formulated in
the vedanga period before CE. This text enunciates the Vedic five-year cyclic
calendar starting with the winter solstice day occurring when Sun together with
Moon occupies the first point of asterism dhanistha, traditionally identified with
star [3-Delphini. It can be demonstrated that such a condition was astronomically
valid circa 1300-1400 BCE and hence existence of such Vedic tradition should also
be dated to the same period. However, the same text also refers to planet Jupiter in
the mina-rasi which name is typically used to denote the division (330°-360°) of
ecliptic longitude, by authors of a later period starting from around the beginning
of CE. This apparent contradiction can be explained only by accepting that such a
tradition of calendar (not as a finished scholarly text) originated around the third
quarter of 2" millennium BCE but this oral tradition attributed to Lagadha was
fixed and frozen nearly a thousand years later by unknown scholars interested in
the subject of jyotisa, by adding some information valid for their own period. Such
an explanation finds support by textual evidences transmitted by Varaha-Mihira
(VM) in the Brhat Samhita (BS), by Bhattotpala and Bhaskarayogi in their
respective commentaries on BS and by Ballalasena in the Adbhuta Sagara (AS) for
the above winter solstice marker. However, these historically known authors, with
the exception of Bhaskarayogi, do not refer to Lagadha but cite two other sages

*Sastry T.S.K (Ed.), Vedanga Jyotisa of Lagadha, Indian Journal of History of Science, 19.4.
Supplement, pp 1-74. INSA; New Delhi, 1984.
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Parasara and Vrddha-Garga. Parasara states the six season solar zodiac starting
from winter solstice at the first point of dhanistha. With the help of the seasonal
visibility of stars stated in the Pardsara Tantra, this tradition is found to be
observationally valid for 1350-1130 BCE®. Vrddha-Garga perhaps knew this older
tradition as recounted in the chapter adityacara of the Vrddha-Gargiva Jyotisa
(VGJ) to be discussed later.

However, as mentioned earlier, scripted material available for our analysis on the
work of Parasara and Vrddha-Garga is mixed with data that can sometimes be
shown to belong to the early centuries of CE. Nevertheless, it is only proper to
recognize the above chronological marker of ¢ 1400 BCE as valid evidence for the
existence of Vedanga-jyotisa as a scientific discipline of astronomical observation
and calendar, sprouting out of the already existing Vedic culture. Verifiable
chronological memory of this culture goes back to 37-4™ millennium BCE, as can
be demonstrated from the Taittiriva Aranyaka of the Yajurveda, which commands
great respect in the continuing oral tradition of the Vedas and in Hindu cultural
practices. This text available in print with several commentaries, describes the fixed
Pole Star abhaya-dhruva in the constellation sisumara with fourteen stars, which
in terms of modern astronomical knowledge correlates with the epoch of ¢ 3000
BCE when star a-Draconis (Thuban) in constellation Draco was looking fixed at
the north celestial pole in the night sky to be literally named Dhruva®. The
Maitrayaniya Samhitd and the corresponding Aranyaka allude to the shifting of this
fixed Dhruva, a first order anomaly of deep philosophical significance to the Vedic
people, which could have been experienced only due to the inviolable effect of
precession of the rotational axis of the earth’. Thus, to treat the available Vedic
corpus in its present form as a group of texts composed in a particular time period
of a few centuries would be naive and simplistic. At the present time we can only
perceive the Vedas as a culturally inherited and well preserved Indic knowledge
cloud, the central part of which had already nucleated in the Bronze Age. This body
due to its inherent momentum grew organically over time manifesting many other
limbs, as we see them now, at later periods. In such a panoramic scenario the formal

3 Pardsaratantra (Reconstructed Text), by R.N. Tyengar. Jain University Press, Bangalore, 2013.
4 R.N. Iyengar, Astronomy in Vedic Texts, (Ch. 5, pp.107-169) in History of Indian Astronomy-A
Handbook (Ed. K.Ramasubramanian et al.) Publ. Sandhi; IITB & TIFR, Mumbai, 2016. (ISBN
978-81-923111-9-7)

5 Maitrayaniya Samhita 4-6-6, Maitrayaniya Aranyaka Upanisad 1-4.

63



a@<E:, vol. Xxv-1-2019

school of Vedanga Astronomy germinated ¢ 1400 BCE with questions and
explanations about Creation taken from known Vedic celestial descriptions,
mysticism and metaphors but followed by scientific observation of the sky and
associated natural events.

Vrddha-Garga, Gargya, Krostuki

Textual materials in the name of Parasara, Vrddha-Garga and Lagadha have been
inherited by various Hindu intellectual schools as belonging to the Vedic tradition.
Such inherited texts on astral sciences of the first and the third authors are available
in print. Sage Garga the originator of the second school is famous as an astronomer
quoted and cited in many places. Large number of Sanskrit manuscripts ascribed to
the general authorship of Vrddha-Garga and/or Garga is available in specialized
libraries within the country and abroad. For tracing history of natural sciences in
India, as also to understand the roots of Hindu astronomy and astrology before
Kautilya, Aryabhata and VM, it is necessary to critically review the contribution of
the school of Vrddha-Garga (VG) with the help of such manuscripts.

A sage by name Garga is well known as a composer of several Vedic hymns, the
most famous one being the Naksatra Siikta of the Atharvaveda. Equally well known
is the Garga-samhita, a purana style text available in print, attributed to the
authorship of Gargacarya the family priest of Nandagopa and Yasoda, the foster
parents of Krsna during his childhood days in Gokula. It should not be surprising
to find several other texts on widely different topics under the authorship of some
Garga, which is a family name. In the broad field of astral sciences, we find samhita,
Jyotisa, hord, prasna, sakuna, muhiirta, siddhanta works attributed to either VG or
Garga styled as vrddhagargiya, vrddhagargya, gargiva, gargya listed in manuscript
catalogues. In current parlance, the word jyotisa is usually taken to mean astrology
in India. However, in the Vedic period jyotisa as vedanga encompassed
observation of celestial bodies, time keeping, computation, calendar, seasons,
atmospheric phenomena, omens, correlated effects on earth including rainfall,
earthquakes and prognostication. It was only after mathematical methods got
continuously refined for proposing a theory for eclipses and planets in the early
centuries of CE, jyotisa came to be treated under three different heads, namely,
samhita, hora and siddhanta. Samhita texts as the name indicates are collection of
information on any or all aspects of jyotisa over a period of time prior to their final
redaction. Jyotisa works attributed to VG and Garga have existed in the country
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since a long time. Usually these works are broadly denoted as Vrddha-Garga
Samhita (VGS) and Garga Samhita (GS) in the literature. Garga’s works were
known to Minardja (2" cent.), Varahamihira (6" cent.), Somakara (7" cent.?),
Bhattotpala (10" cent.), Ballalasena (11" cent.), Bhaskarayogi (13" cent.) and
Nilakantha (15" cent.). These authors have cited or reproduced verses from either
VG or Garga or both.

Atharva-veda-parisista (AVP), an appendix to the Atharvaveda, is a text fixed
before CE. AVP mentions Garga and also his son Krostuki in the 50" chapter
candra-pratipadikam on description of Moon®. In the 615 chapter on atmospheric
halos AVP reports the opinion of Vrddha-Garga’. But the 70" chapter on
utpatalaksana is completely ascribed to Gargya that means son of Garga®. This
gives the impression that AVP may refer to the same person as Garga in some places
but qualifies him as Vrddha or Senior in a few other places. This may be because
AVP knew both the Senior Garga and his son Krostuki, who in some places might
have been cited as Gargya. The Mahabharata (MB) in the Salya-parvan refers to the
Senior Garga as a specialist in interpreting celestial anomalies®. In another place
Gargya directly says that he was given the knowledge of the subject of Jyotisa of
64-anga (limbs/sections) by Siva on the banks of River Sarasvati'®. The Nirukta of
Yaskacarya cites a grammarian by name Gargya and also an interpreter of Vedic
hymns by name Krostuki (Kraustuka). Saunaka’s Brhaddevata (4.137) also knows
Krostuki as an interpreter of the Rgveda. Probably, this same seer is reverentially
cited by Pingalanaga in his Chandahsitra (3.29) to say that the Vedic meter
nyankusarini is called skandhogrivi by Kraustuki, as further explained by the
commentator Halayudha!!. Gargya as a name can refer to any progeny of Garga,
(e.g. Gargya Balaki in the Brhadaranyaka Upanisat) but Krostuki is unusual and

6 TTSTAEl ARTAEN Tl Tl g T: | A il qEITg: THIE e Fe i

B} T o5 IPRHAI 38 T | e St Fa Jaaelwa: | (AVP 50.4.4;5)

7 11 IRASTOT Seul 99 989 | FEIEI A gHgE 99 gad | (AVP 61.1.1)

8 STRUTIh SR FoRHTASETIN, | SRR WS SadmiaAT 86d, | (AVP 70.23.1)

¥ T TRTOT T TN TIIATHAT | FIBIRTI21 SAlferst = AferzhH: | (Salya Parvan 36.15)

10 g YRTEHGET HSHH FHIGAH, | TR g8 HIg= 90ed || (Anusasana Parvan 18.25)
1! TRed el hig: 112.3% 1| S ATl higsh: STHRed Hod Ehealiid) A1 Sl Wafd | STt
geTrE |
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we do not meet this personal name in later literature except in passing in a few early
puranas and in one instance in a Jaina legend. On the other hand, Krostuki by name
is specially cited in several Vedic ancillary texts, hinting his date to be somewhere
in the middle of first millennium BCE.

Even though nothing personal is known about the two Gargas we can confidently
say that Vrddha-Garga and Garga known to Indian astronomical tradition must have
been two different persons, the former being earlier in time followed by another
author by the same family name Garga. This becomes evident as VM, Utpala,
Ballalasena, Nilakantha Somayaji, and Bhaskarayogi the famous South Indian
commentator on BS, cite VG and Garga and quote their texts that read differently.
Nilakantha (1444-1544 CE) the celebrated Kerala mathematician in his
commentary on the Aryabhatiya (NAB) explicitly says that two astronomers by
name Garga are famous, the first being Vrddha-Garga and then again another
Garga'?. He further says that as per Parasara the second Garga wrote on jataka and
also adds that this Garga (punargarga) has written on ganita in his text known as
Garga Samhita. From this information we infer that the second Garga should have
lived in the early centuries of CE when horoscope astrology (jataka/hora) and
mathematical astronomy (ganita/siddhanta) had gained ascendency in India. It also
indicates that Nilakantha had access to an ancient text by name Garga Samhitd on
mathematical astronomy that was not titled as Siddhanta.

Quite realistically Sanskrit manuscript tradition on astral subjects has inherited two
broadly different sets of texts in the lineage of Garga as Vrddhagargiya-
Jyotisa/samhita and Garga/Gargya-samhita/hora/siddhanta. But, over the centuries
copyists might have brought together different scientific knowledge due to Garga,
hoping to preserve the essentials of ancient jyotisa and name such compilation as
Vrddha-Garga Samhitd (VGS). This could possibly make a modern reader
conclude that there must have been only one astronomer by name Garga. But, such
conclusion would be an over simplification since Hindu tradition celebrates ancient

12 a1 QI T TRTg SIS, | o G FedTe) TgHd: || FedTe) WTaT=R: T E FeTgfe: | Fnar
S Fioel aeicdd s for: 1| 3fd raick: | Euiid SRTeiRared TaarelsSateasd,.. | (NAB 2-

4). The verse attributed to Parasara, is not found in known works: Parasaratantra or Brhat-Parasara
Horasastra.
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authors mainly by their family names as linked to the mass of knowledge
propounded by them. The moniker Vyddha would have been applied to the older
author only after the advent of texts by another Garga a few decades or centuries
later. In the intervening period between the time of the first and the second one of
the same family, the works and concepts of VG, the earlier Garga, might have been
cited simply as gargya/gargiya that is ascribed to the sons or students of Garga.
Thus, it is all the more important to survey several different manuscripts related to
Garga, for filtering out later astronomy and astrology and to pin point ancient
concepts of the VG school of vedanga-jyotisa. With this in the background we have
collected from libraries far and wide apart, manuscripts labeled in the name of either
Vrddhagarga or Garga as source material.

Primary Source

The following fifteen Sanskrit manuscripts (Mss) prominently titled as either
Vrddhagarga Samhita (VGS) or Garga Samhitd (GS), except for minor variations,
are collected as the primary source for the present critical study. All the Mss with
the exception of no. 6, 9 and 15 are in Devanagari script.

1. Vrddhagargiyajyotisa (K1) National Library of India, Kolkata (Th. 319)

2. Vrddhagargasamhita (A1) Rajasthan Oriental Research Institute, Alwar
(2602)

3. Vrddhagargasamhita (A2) Rajasthan Oriental Research Institute, Alwar
(2603)

4. Vrddhagargasamhita (B1) IGNCA, Bangalore (SLR A-1799-1800,
Varanasi S 34)

5. Vrddhagargasamhita (Ul) Cambridge University Library, UK (R 15.96)

6. Gargasamhita (F1) Bibl. Nationale de France, Paris (BN 245)
Bengali script
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7. Vrddhagargiyasamhita (P1) Bhandarkar Oriental Research Institute, Pune

8. Gargasamhita

(345)

(P2) Fergusson College, Pune (399)

9. Vrddhagargyasamhita (M1) Oriental Research Institute, Mysore (P 4665)

10. Vrddhagargasamhita
11. Vrddhagargasamhita

12. Gargyasambhita

13. Gargasambhita
14. Gargasambhita

15. Gargasambhita

Grantha script
(C1) DAV College, Chandigarh (VVRI 2348)
(N1) National Archives, Kathmandu (5-1099), Nepal

(P3) Bhandarkar Oriental Research Institute, Pune
(210, 1883/84)

(B2) Central Library, Baroda (9277)
(K2) Asiatic society of Bengal, Kolkata (8199/2)

(C2) DAV College, Chandigarh (VVRI 2069)
Malayalam script

There are still more manuscripts available with same or derivative titles. In some
cases, there is recognizable difference between the official title and the chapter end
colophons. A few of the Mss above are marked Brhadgarga Samhita on the
frontispiece. This may be because the colophon at the end of the first chapter reads
Brhadgarga-krte jyotise. However later chapter endings read as Vyddhagargiye-
Jyotise or gargiye-jyotise. The tendency of using the honorific brhad- and vrddha-
as equivalents is seen in the dharmasastra literature also, where the Vrddhavasistha
Smrti and the Brhadvasistha Smrti refer to the same text!3.

Attribution of Authorship

¥ Vyavahdra-mayiikha, V.N. Mandalik, Asian Publication Services, Delhi, 1880
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While going through the manuscripts that have come down to us as VGS, a doubt
arises; whether the work belongs to a unique school of Garga/VG or are there other
contributions finding place in the Mss. This question is natural since although
several chapters start in the form of a conversation between Garga/VG and Krostuki
as scholarly sages sitting in a typical ancient hermitage, there are several exceptions
to this narrative style. There are verses that read like opinion of Garga/VG inherited
from unknown sources, which perhaps got added at a different period to the main
thread. Such changing style and retelling of the same information in different words
appear in some chapters with specified astral phenomena. Also there are chapters
attributed to Sukra in response to questions by Narada. The ddityacdra chapter is
presented as a conversation between Garga and Narada. The chapter vatacakra is
attributed to a not so well known teacher Syamacandra, as a lecture by him in an
assembly of seven kings. In the chapter sukracara on Venus, after stating
interesting astronomical visibility numbers, a portent that causes distress to King
Dhruvasena is mentioned. A few verses further, another Venus related portent is
said to indicate death of the king of Saurastra. From the context and reference to
yavana, hiina, tukhara warriors, one can surmise that the above reference to
Dhruvasena is to a ruler of the Maitraka dynasty (5"-6" cent CE) reigning at
Valabhi, who had to face an attack from outsiders. Another instance of a possible
historical footprint is the chapter called yugapurana that appears as a conversation
between divine personalities Siva and his son Skanda, and hence marked in some
Mss as Skandapurana. Notwithstanding such inconsistencies as above, large
number of chapter colophons connects the content with VG or Garga. Thus, before
embarking on a detailed study of VGS and GS it is necessary at the first level to
match the chapter contents with the text mentioned in the colophon. A preliminary
survey indicates that the topic name mentioned at the chapter end matches well with
the content. About the attribution to an author or to his school, doubts persist since
all combinations of Garga, Gargiya, Gargya with and without the prefix Vyddha and
suffixes jyotisa and samhita occur in the Mss. This situation is a pointer to accretion
of material over time with no conscious effort by the copyists at sequencing the
contents chronologically. At this stage it would be advantageous to group the above
15 Mss as per their broad contents with a view to find some discriminating
characters between VGS and GS that could provide a basis for further analysis.

Garga Samhita, Gargya Samhita
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There are five Mss in the collection (F1, P2, B2, K2, C2) that are listed as Garga
Samhita and one as Gargya Samhita. Mss no. 13 (B2) is wrongly shown as Garga
Samhita in the official catalogues, but it is Gargya Samhita as seen inside the
manuscript. It is noted here that the difference between the use of expressions
Garga and Gargya is getting diluted over years. One can easily make out Mss no.
12 (P3) and no. 13 (B2) above are almost identical but written by different hands.
The contents are same starting from the benedictory verse'* followed by a promise
to explain knowledge of Rainfall following Garga. Both (P3, B2) know the twelve
rasi (mesa, vrsabha etc.) zodiac and also the seven weekdays. This Garga/Gargya-
samhita (GS) is a typical hora and phala-jyotisa text. After briefly listing the five
planets and Rahu with their transit period in a rasi, the seventh verse of this GS
declares that the beginning of mesa and tula are the visuva (equinox); beginning of

karka and makara are the daksina- and uttara-ayana (solstice)lS. This condition was

valid around 300 CE and hence this GS is probably connected with the second
Garga mentioned by Nilakantha. This text has emerged out of the antecedent VG
tradition as can be easily made out from the contents, colophons and the naksatra,
tithi, karana, muhiirta characterization. The naksatra list starts from asvini and not
from krttika as in the ancient tradition of VGJ. In addition to the four astral elements
of VGJ a fifth one namely vara is included to define the paficanga. A critical
comparison between VGJ and GS (P3, B2) with list of contents will be provided in
a future publication.

Among the remaining four GS texts no. 6 (F1) and no. 8 (P2) should be more
appropriately referred to as VGS, since they have chapters in common with other
VGS texts.

Manuscript no. 14 (K2) is a short incomplete text haphazardly assembled with many
missing chapters but it has some folios matching with the GS and VGS texts.
Manuscript no. 15 (C2) in Malayalam script with four missing folios is a siddhanta
text perhaps attributable to the second Garga as mentioned by Nilakantha. Mss no.

14 TR HAUTEaTd = | Fdearar Jaemd FHeg d |

=T = T TIRIGAR: | ST fRareng S :edeRam, 1| (GS v.1,2)
15]:|_q_\ by x\ﬂr\ Y a\ o qu’)_{-\ -aq' Q . r\a ﬂ“(GSl7)
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9 in Grantha script (M1) and Mss no. 10 in Devandagari (C1) named after VG are
more about astrology with no special information on the astronomy of Vrddha-
Garga. These two texts carry content in common with the spirit of GS texts P3 and
B2. The remaining Mss no. 11 (N1) from Nepal is entirely on vastu-vidya with no
relation to other VGS or GS manuscripts on astral sciences. For further work the
listed manuscripts 1 to 8 together are referred to as VGJ and occasionally as VGS.

Database Augmentation

Mss 1 to 8, forming the primary source for further work are broadly identical in
their contents with same or similar chapter names and endings. A difficulty, in
varying degree, common to all the manuscripts is the orthographic idiosyncrasies
of the writer which can be quite taxing to decipher. Another common limitation is
the missing word, sentence and occasionally a page which sometimes can be
addressed by comparing with other Mss. It is also the case at some places all the
Mss may have the same unintelligible text or missing word indicating a common
origin for our source material of VGJ. One way of improving the quality of such
database is to assemble statements attributed to Vrddha-Garga and Garga by
reputed ancient authors on astral sciences for critical comparison. Thus the vivrti

(gloss) of Bhattotpala (UV) on the Brhat Samhita', the commentary titled utpala-
parimala (UP) on BS by Bhaskarayogi'’, Somakara’s commentary on Lagadha’s

Yajusa-jyotisa'®, and the Adbhuta Sagara (AS) of Ballalasena® containing original

texts of Vrddha-Garga and Garga become important. Several authors cite Garga in
a general way; but Bhattotpala, Ballalasena and Bhaskarayogi quote Vrddhagarga
and Garga separately, attesting the existence of two sets of texts during their time.
The above texts on BS and AS are available in print for ready reference. However,
caution has to be exercised with these print versions, since the quality of antecedent
editions and manuscripts used to prepare them, except for the work of

$Brhat Samhitd with the utpala-vivrti of Bhattotpala, (Ed.) K.C. Dvivedi, Sampurnanda Sanskrit
Univ. Varanasi, 1996.

7 Brhat Samhita with the utpala-parimala of Bhaskarayogi, (Ed.) K.V.Sarma, Rastriya Sanskrt
Sansthan, N.Delhi, 2007.

BVedangajyotisam (Ed.)S.A. Koundinyayana, Chaukamba Vidyabhavan. Varanasi, 2005.

Y Adbhuta Sagara, Muralidhara Jha (Ed.) The Prabhakari & Co, Varanasi, 1905.
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Bhaskarayogi, are not known. An important case in point is the half-verse that reads
in the second chapter angasamuddesa in all our VGS Mss as:

T PO SaEE=Ed | (VG 2.21)

The word samrdjyam meaning empire/sovereignty does not fit with the context, but
it has the required three syllables suited to the metre of the verse. Hence all copies
seem to have taken the same word irrespective of the contextual meaning of
carrying out prescribed Vedic rituals such as the New Moon-Full Moon rites on
earth, based on specific positions of celestial bodies in the sky. The quarter-verse
Jyotisamayanatparam is also not very apt, since the same partial text appears three
verses before. In such cases reference to independent versions is essential.
Fortunately, a group of sixteen verses including the above ascribed to VG is quoted
by Utpala in his gloss. Reference to the print version of K.C. Dwivedi, which in
turn is based on an earlier edition brought out by Pt. Sudhakara Dwivedi leads to:

T QU 9 figeadadu |

This reading is better, but retention of the word samrajyam fits the metre but still
not the context. In order to address such situations, we have added two Mss of BS
with UV and one of the Adbhuta Sagara into our collection. For the above half-
verse the BSUV manuscript VVRI-26022° has the most appropriate reading:

Ao QU 9 fgdddaaau |

Here the word sanndyyam, an astronomical term with Vedic ritualistic
connotations?! refers to the alignment of Moon with Sun, known as amavasya in
popular parlance. On similar lines a few more ancient texts, wherever appropriate,
are referred in preparing the present critical edition of VGI.

Organization and Sequencing

2 hitp://www.dav.splrarebooks.com/collection/view/Brihatsamhitatika
21 AT 3§ @7 | | RIS SISHTETE (Satapatha Brahmana 2.4.4.15 & 2.4.4.20)
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The VGS text in its content, style and organization as it appears within a given
manuscript, is neither homogenous nor internally consistent. One gets the feeling
that considerable addition has taken place at different periods onto a smaller, Vedic
Brahmana type text that was mainly in prose. Correspondingly there must have been
deletions also to the original version. Basically, the work as it stands is a
compilation of astral information spread over centuries. Among such compilations
BS is the best known samhita work that claims to preserve the ancient tradition of
Parasara, Garga, Asita Devala and a few others. VM acknowledges his debt to the
above sages although he is more matter-of-fact in his treatment. In the first chapter
of BS, the ancient origin legends of celestial bodies are alluded to but are ignored
as mere stories to keep the students amused. However, Utpala in his commentary
profusely quotes from the Parasaratantra, the questions raised by the students of
Parasara and in some cases the answers also. Authors such as VM were not
interested in exploring the chronological connections that might exist between the
above student-teacher legendary dialogues and the more ancient Vedic sky pictures
and creation legends. It needs no emphasis to point out that scientific enquiry is
essentially to raise questions about nature and seek answers, within the constraints
of contemporary society, from available traditions and by independent intellectual
efforts. Students of history of science including astronomy cannot afford to ignore
such ancient questions and answers unique to India however strange and obscure
they may sound to the modern man influenced by Western models of history. VGS
retains many such portions either in original diction or in reworked verses, but
placed without proper sequence. All Mss contain scattered passages in prose that
read archaic, in terms of ancient legends and observations about celestial bodies.
The section Mahasalila with long questions and answers is probably the most
ancient content going to the beginnings of Vedanga astronomy proper. So also are
the chapters about Moon and Rahu. We can infer that the prose parts are the
originals due to the school of VG not only in spirit but also in letter.

The sequence of presentation of the subject matter including colophons is nearly
same in all the eight scripts, except for missing verses and incomplete assembly.
None of the manuscript copies now available are older than 1500 CE.
Notwithstanding recognizable differences due to copying errors and accretion of
textual material, it can be made out that the Mss owe their origin to a medieval
school of jyotisa interested in preserving ancient inherited information in whichever
form that was available readily. We conjecture that various VG and Garga/Gargya
related texts and oral material in vogue were redacted in script form sometime after
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VM (6% cent.) but before Bhattotpala (10" cent.) and later copied multiple times in
different regions by different hands eventually reaching modern libraries. The text
is made up of about 4000 verses of 32 syllables each, with further prose text
equivalent in bulk to about 2000 verses. All Mss begin with the same benedictory
verse?? with the first chapter (samvatsara-nirdesa) narrated in prose emphasizing
tithi, naksatra, muhiirta, karana without mention of vara (weekdays). The second
chapter titled anga-samuddesa lists the contents of the proposed work sequentially
in 64-anga (64 limbs/sections/parts) made up of 24-arngas and 40-upangas (sub-
sections). However, there are important differences between the list of contents and
the actual text found in the manuscripts. The most conspicuous one being the
yugapurana text found in all Mss but not listed in the contents and also unknown
to the traditional list of 18 mahd- and 18 upa-puranas.

Yugapurana (YP)

The 415 chapter of 115 verses is the yugapurana also referred to as skandapurana
in some Mss with no verifiable relation to the famous Skandapurana of the same
name with 84,000 verses. This chapter is of historical importance as noted by

Mankad® and Mitchiner®* among a few others. YP narrates briefly the story of

attack of Sakas (Scythians) on the Magadha Kingdom in an attempt to characterize
the classical four yugas in a fashion different from mainstream Purana texts.
Mitchiner has prepared a critical edition of YP chapter from out of a collection of
VGS manuscripts several of which are in our database also. He dates the contents
of the YP chapter to a period before 25 BCE. He argues in the introduction to his
book that YP is an integral part of an ancient astral text that he denotes as Gargiya-
Jyotisa (GJ) belonging to the same period as above. While the dating of YP based
solely on external evidences may be reasonable, considering it to be an integral part
of the astronomical tradition of the VG-school does not stand scrutiny. The major
inconsistency is about the absence of yugapurana in the angasamuddesa chapter
but existence of a text called YP as a section between the fulakosa and

(NN .

2 SETTEA™ JHETE! IS TS FSawIgE | AU Wiashs aed T i afes )
2 Puranik Chronology, D.R. Mankad, Gangajala Prakashan, Anand, 1951.
2 Yuga Purana, J.E. Mitchiner, The Asiatic Society, Kolkata, 1986.
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sarvabhiitaruta chapters which are specifically authenticated in the list of contents.
Mitchiner’s interpretation of the phrase bhavasrngi, between the above two arngas,
as worldly affairs and hence as a reference to YP is not convincing. There is no
astral portent or event, or passing information in YP that has any type of link with
other chapters. The word yuga, has many popular connotations but in VGS yuga is
used in the sense of Vedic five-year cycle, the eclipse cycle (Ra@hu yuga) and the
Jupiter cycle of 12 years (Brhaspati yuga). The meaning of the word yuga in YP is
different as it attempts to relate the longer Puranic Krta, Treta, Dvapara and Kali
yuga concepts to a historical socio-political upheaval circa 200 BCE.

Varahamihira in BS, as pointed out previously, follows older traditions closely. A
comparison between BS and VGJ brings out this fact. VM includes a chapter each
on Saptarsicara and Agastyacara that is the movement of the stars of constellation
U.Major and of star Canopus, knowing well that these celestial bodies are not
planets. VM categorically states that Saptarsicara is as per Vrddha-Garga and
explains the artifice of linking the Saka Era with the time of MB when saptarsi
constellation was with star maghda (Regulus). Bhattotpala in his commentary quotes
VG and Kasyapa to highlight the more ancient nature of this tradition. Many of the
earlier Puranas such as the Brahmanda, Vayu, Matsya texts support this method of
linking MB, Kaliyuga, and genealogy of Indian Kings ¢ 600 BC onwards. This
theory of movement of saptarsi was an attempt by VG to provide a temporal link
between King Pariksit of MB and the Nanda Kingdom of Pataliputra. This was done
by starting an era supposedly dependent on the station of the Seven Sages for 100
years with each naksatra. Here we are not concerned with the correctness or
otherwise of this artifice. However, it should be noted that the YP text is also an
attempt to create a link between MB and the Magadha Kingdom of a later period,
but without any astral reckoning of the type in BS and the original Puranas. In the
VGJ manuscripts, although not listed in the angasamuddesa, a chapter on
agastyacara which originated due to Parasara as per BS and Bhattotpala is
available. A comparison shows that all the first 24 chapters of BS are closely
reflected in the Mss of VGJ except for the saptarsicara, which appears to have been
substituted by YP. Thus, there is a strong case to treat YP as not integral to the most
ancient Vrddha-gargiya or Gargiya. Inclusion of contents not intended by the
original author is a pointer to a relatively later date for our samhita-type assembled
manuscripts (not to their content) in comparison with the text of VG quoted by
authors such as VM and Bhattotpala. This also indicates the possibility of more
layers added over the original prose work by students and followers of VG making

75



a@<E:, vol. Xxv-1-2019

the text to be known as Vyddha-gargiyva, which otherwise would have had a more
compact structure before the graha-karma-guna on week days and the yugapurana
with no astronomy got added.

There are still other differences and peculiarities between the stated contents and
the actual material in the manuscripts. In a few Mss a stray word that reads like
kendra without any contextual need or meaning appears in the colophon of a short
section in prose that has questions about the nearness of moon with the naksatras.
This word supposedly of non-Sanskrit origin, does not figure within the body of the
concerned chapter or elsewhere in any of the manuscripts. The corresponding word
for the listed content from the second chapter is naksatrendusamam..... The
language of VGS is not refined classical Sanskrit. The compound word
naksatrendu-samam that sounds unusual seems to have been read by the early
copyist as naksatrendra-samam and further mechanically altered to naksatra-
kendra-bham®, since in his time the word kendra was popular in Hindu astronomy
and astrology. The alleged existence of this spurious word kendra of Greek origin
in VGJ, as claimed in the introductory note on Mss Ul of Cambridge University,
U.K. has no basis.

Title of the Text

The attribution of authorship in the Mss is too varied as already noted. This brings
up the difficult question of what should be the appropriate title for the natural
science content in the Mss which reflects cultural history in a fair and reasonable
framework of Vedic, Vedanga and Siddhanta astronomy. The natural choices are
between Vryddhagargiyva Jyotisa and Gargiya Jyotisa. Mitchiner in his work on YP
(f'n. 23) argues for the text to be called as Gargiya-jyotisa in the name of Garga but
not in the name of Vrddha-Garga. His main argument is that whereas VM and
Utpala quote both VG and Garga, the Mss under study contain only the Garga
quotes of the above famous authors. But a careful reading of the Mss shows that
such conclusion is not correct. References to Garga are more numerous than to VG,
but many quotations attributed to VG by Utpala, Ballalasena and Nilakantha are

25;' ~ '_>;l ~ ‘_>;l e '_>;l ~ .
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found in our manuscripts. A complete list of these will be presented later. Also,
there is no strong evidence to indicate that the prefix Vyddha- might have been
added to the colophons at a later period. In fact, a few of the starting verses in the
chapter angasamuddesa of our text, are found in the text quoted by Utpala in his
commentary of BS (Ch.1 v.11) where the name of VG occurs as the speaker of the
subject. In two chapters towards the end of the Mss the colophons read Vyddha-
gargiye-tantre. Thus, it is likely the text has come down to us with different names
in different places. As with any samhita text, VGS is expected to contain most
ancient, later and modern material. This is indeed the case. A simple count shows
that the name of VG occurs 13 times, Krostuki 18 times and Garga 54 times in the
text proper not including the colophons. Krostuki is clearly said to be the eldest son
of Vrddha-Garga in the chapter on Rahucarita®®. The name Garga theoretically can
refer to another person of the same name of a later period; but equally well at least
in a few cases Garga may be a short form reference to VG only. The principle of
minimum assumption would dictate us to consider the archaic prose parts of the
Mss to be the earliest teachings of the VG School, where the name of Vrddha-Garga
as the teacher is explicit. This over a few centuries could have accumulated further
contemporaneous material in verses, added by a later Garga, to be reckoned as
gargya, gargiva or vrddha-gargiyva. Hence, our preference is to name the present
text as Vrddha-gargiya-jyotisa (VGJ).

It is not necessary to insist that there must have been 64 angas from the very
beginning in the VGJ text to be considered it to be complete. The MB quote (f.n.9)
refers to Gargya, the son of Vrddha-Garga (f.n.8), who inherited the subject and
developed it further. The original astronomical content was perhaps limited to 24
primary sections into which more chapters were added later. The 40 secondary
sections are not all astronomical. It is likely several of these are from the popular
64-kala list similar to the ones available in Buddhist texts and added to the Mss at
a later period by successors of VG?’.

Chronological Markers

263:{2] S o .a:n_ ﬂ. o o . Qﬁg:aﬁ’: \\gr\ < s . “
2T The Kalas, Venkatasubbiah, A., The Vasanta Press, Madras, 1911.
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VGIJ has two specific sections stating the seasonal position of Sun in particular
naksatra segments. The first is the adityacara in which the six seasons start with
sisira rtu extending from the first point of dhanistha to middle of revati. Each of
the other five seasons sequentially span four-and-half naksatra segments. This is
same as the six season solar zodiac of Parasara that can be shown to have been valid
for 1350-1130 BCE?®. VGI states that Sun not reaching star dhanistha at winter
solstice is a bad omen. VG should have been obviously aware of the traditional
Vedic year starting with the winter solstice. It is quite likely during his period the
dhanistha condition was not valid. Besides the versified version of the seasonal
zodiac of Parasara, towards the latter half of VGJ appears another chapter titled rfu-
svabhava (nature of seasons). This chapter states the names of the twelve months
(madhu, madhava etc.) in the six seasons and also the naksatra expected to be
transited by Sun. One can easily make out that this second set of solar stations is
different from the first one. Taking into consideration effect of precession the stated
season description would be valid for 800-300 BCE. This figure is too wide as a
date, but considering the vagueness of the text, at present this is the best possible
approximation. Significantly as in a long held tradition, both the above chapters
(adityacara; rtusvabhava) are included in the original promised contents of the
angasamuddesa chapter and hence are integral to the tradition of VGJ. Thus, it
would be reasonable to take the school of VG to have branched ¢ 500 BCE out of
the then existing discipline of Natural Sciences including astronomy. In ketucara,
the chapter on comets, it is found that VGIJ lists gadaketu in detail, which is an
addition to the list of twenty-six comets of Parasara. Similarly, VGJ has long
chapters on Moon, definition of the synodic month, time spent by moon with each
naksatra, explanation of Tithi and other astronomical topics not explained or
ascribed by tradition to Parasara. VG extols importance of both ganita
(computation) and darsana (observation) as important to find the conjunction of
moon and the stars®”, whereas Parasara remained mainly observational. This again
points in the direction of the original VGIJ being later than the Parasara Tantra but
antecedent to the Garga/Gargya Samhita (P3, B2) which, in turn precedes the better
known Brhat Samhita by two to three centuries.

28 Iyengar, R.N., Paradara’s six season solar zodiac and heliacal visibility of star Agastya in 1350-
1130 BCE. Indian Journal of History of Science, 49.3 (2014); pp. 223-238.

29 q & = T1fUTd A & T G2 | 231 IO S IR, | (VG] Ch. SwEamt:)
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Provenance

As far as Garga or Vrddha-Garga traditions about astronomy, astrology and
meteorology are concerned, these are fairly wide spread all over India. However, it
may be noted here that the GS and VGS manuscripts from South India are not same
as the astronomical VGIJ that is being studied here. For understanding pre-
siddhantic astronomy, the collected Mss that are about 500 years old are valuable
in pointing out the beginning of VG-School to the middle of the first millennium
BCE. The place of origin of this school must have been closely connected with a
Garga, who later became famous as Vrddha-Garga. Holy places, villages, temples,
hermitages in the name of Sage Garga are found all over India. But, the ancient

textual information available to us from the MB*, says that VG was living on the

flood plains of River Sarasvati, the place being known as gargasrota. A forest
habitat by name Gargaranya finds mention in several Puranas as the hermitage of

Garga. A bilingual inscription of 1501 CE mentions Gargaranya as Gagurana®'

which is now identifiable as Gagron (24.63° N, 76.18° E) famous for its water fort
in the Jhalawar district of Rajasthan. Thus, based on available geographical
evidence one can take the school of VGJ to have originated in the present day
Rajasthan region. About the mode of transmission of the VGJ tradition we can only
speculate that this must have been oral over a period of time, like with Vedic texts.
It is likely the observational approach of the sky and physical happenings on earth
was known by the technical term 7antra, or procedure. In the second chapter the
word graha-tantram is used in the sense of a procedure for characterizing planets,
but graha are not just five but one-hundred and eight as explained in the chapter
ketumala (Comet-strand). This tantra was not just limited to physical observation

30 (NN < ey ~ N o

TR AETIH TSR THEFUS! | T IRT0T e qaaT HIfdieHH ||
FSFRTi2Ia TN = A(TRA: | I SREUNEE AT ST |

L A 1Y T 3 HETcHe | g =T = it TNl 2 S, |

T T HERTVRISA: Gl 99 | SUTEl TR feicd Fiaie 9fd ST 1| (MB Salya Parvan 36.14-17)
3! Barnett, L.D. Inscription of Sthiratatva at Khajuri, Bull. School of Oriental Studies, Univ. of
London, V.3, No.4,1925, pp.669-74.
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but included Vedic mysticism, rituals, divination, and when necessary santi-karma
(appeasement rites) for the benefit of the community.

Format of Presentation

The present effort, is to prepare a working edition of the text of VGJ to bring out
the outlines of astral science that was taught by VG to his early followers as one of
the vedanga of the Vedas before CE. The presentation follows the collected
manuscripts closely, pointing out variant readings in the foot notes. The text is
organized chapter wise, following the topic as indicated in the Mss colophons when
they match with the contents. The chapter titles are given by us for easy reading. It
is pointed out here that the colophons in the Mss are neither organized uniformly
nor numbered properly. In some places these are based on the ariga classification
subdivided into further adhydaya (chapter) that seems to be the original pattern.
However, in several colophons no such principle is detectable. An additional
difficulty is the variation in the colophon readings. In the edited text no end
colophons are shown except for the chapter numbers. But all the hundred and odd
Mss colophons will be presented with variant readings as an Appendix, in the hope
that some pattern may emerge in the way copyists from different places have
attributed the authorship of the text. The prose text, wherever it appears, is
organized into numbered paragraphs followed or preceded by verses sequentially
within every chapter. VGJ being a technical text transmitted from the BCE period
with additions and modifications, we have not attempted any emendation of the
language. In places where the meaning is not clear and where an alternate better
version is available from a well-known past author, we have used the latter in the
main text giving all variants in the foot notes. When such preferred alternates are
not available and the overall meaning is clear, we have added a letter or a word
mainly to overcome a scribal mistake or as a help in punctuation of a long prose
text. Such editorial interventions are always prominently shown within square
brackets. In a few places, VG text as attested by ancient authors, is added for sake
of completeness and for comparative study. Such parts are preceded by editorial
statements in the main text on the sources.

The work will be presented serially in parts, following the order of the topics in the
Mss even though this is not the natural order in which the VGJ manuscript tradition
has achieved its present size. It may be highlighted here that a first reading of the
Mss shows that the prose section titled Maha-salila, with a long list of questions
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and answers forms the earliest part of the VG tradition. The prose part distributed
over the text provides a conceptual frame work of appreciating the evolution of
Indian astronomy from the early Vedic cosmological questions, legends,
speculations and observations leading to counting, recognition of pattern through
numbers and Ganita over time. Apart from collating the manuscripts to arrive at a
readable text, the aim is to bring out a coherent picture of the scientific contributions
of VG who is hailed as one of the founders of Hindu astronomy leading to the
various mathematical siddhantas. Hence it would be necessary to critically
compare VGJ with BCE texts such as the Parasara-tantra, the Vedanga-jyotisa of
Lagadha, the early Puranas and also the astronomical texts of the Jaina and
Bauddha traditions.

In what follows, the first three chapters of the Vrddhagargiya Jyotisa are presented
with a brief summary covering only such points that are essential to the narrative.
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* A1, A2, F1, P1, P2 3t&e9d=:; Bl snc, Ul The oft-quoted BS (2.14) &=1 f& Fa-edy
SETSREE sometimes mistakenly ascribed to Garga
> B1 HfcaeHd is not found in any VGJ Mss.

® Al, A2, P1, Ul fqa@™e; K1, Bl “ em:Al, A2, B1,K1, P1, P2, Ul S&IET;
HfT=EH: F1 RIrerhifag]

7 irr all O 15 B1 garenl«; F1 Samgf

§ jrr; B1 SM1Yg: 10 A2, U1 Haiwd

' U1 mt 17 F1 HEHeTan

10°A1, A2, B1,K1, P1, P2 m¢
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ATGiEcaT 231 aeded iaftresdr | Fepidl & o9 ard o 7 fd 1gR

[EREIRTEAEE, SOSIRASTAEcE R Hiacaes ™ Jgdli
< o

TETIEEATH 1]

q = ;|

FY PN ARAEEM: | T ARWEM I9HT FAA | FAH, STEREH

AfFETITTY, FgTH PR @R aaiaE-fRd e a1, | EasTggae

AP, TR IEaRaHd-RRUTRE ARl SR -
o -~ < -~ . = . (oY qﬁ&q@qﬁ < “23\“

T YA &R TSRS AUl UM FaeTd TEJEHIE qasrH, ST a6-
ATAT: AR Hil: T SR, A H= ITRAd EISE STl
VAT | JEAY T SRITET: SR o) 3f B I dul faeeiad | emiae qafaeet
fogmd 12l

I YR AR deRTes T SRR | Il Sagguieaat: farrgarot gféwon
A AT AT R . IR T | AR SR S T
T, I TEY: Tegd, | € T TN WAl | T o AEEeId | a8 a9 IR
VAl | e Rt GAfe: el e Ithed F S SR ameed
vt g 1 ex

[ ;|

! Extra text of VG quoted by Bhaskara

Yogi in his commentary on BS
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RN eTEEE:

2ZafSBAETEW S9aaieE | TR Fiuss giahy: aRariad 12
SARFTITEgE fomard JRdad: | Fghh: TROS 99 SmRdwE 1R 1

YTd el TS SHFREEd, | Ut s =y Traron FRardfag iz
At 99 @il Tad! gewgan’® | oiid sJaaal 518 W Riqes & 7: 191
g’ FAHAEITH, | % a1 Yad:® TREGNT 909 a1 Ik

FEHTE T T FISTRTAA | AT 9 Hage=ed = & 18 |
TERRE] HRET JEIRI HETET: | ST AT e g il o |
S TS U TR | I (T St e 1< )
Qateqay 49912 USAEo-FY’ | Qegcaad 3 AeEEseaad, 1% 1

UG ST g1 Siehfed T | e EnRiee Fen GEsaaad i 2o
Tt Tiae = feared =i 3fam | Fow = uired Bt iy Rl ez

TNl T’ e TeletaT | qRT=a3d: ok T¥e arganT 11 e

' A1, Ul ggaat:; K1 e 7 U1 =g:vgwi

2 In BS (Ch 1) of UV (1.11) these 8 emas in UV; a// ot
preliminary verses appear in slightly * B1 gegvil

different fashion. Notably the phrases K1 Fl?ﬁ:l, Al, F1, U1 i
AT G & Ted=i (v 3 & 4) are not F1 g

found in UV. Some of these verses are in
UP (2.12) also.

12 A1, A2, P1, P2, Ul 2N, F1 qEieRy; K1

3B1, K198 A1, A2, F1, P1, P2 9&7%1; U1 13 K1 F4g

T I ' em; allGUE:
*F1, U1 g 15 1 et
3 F1 SAifagegde; Ul Sifagieagdet 16 B1 st
6K1, Ul 9ad 7 U1 Had
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T = 9N dTEl STt a€: | S]: s od: TTeiisf? Hest: 11230

HIE e QT FISEIFGEaE: | FehTes: TRAIC Bea = aeiet:” 11 g%l
| HEHh faafiadias TR | o Fod Wig: T FEmEREE 11 gy )
RISFTRE, JUIHTE & FAITHA, | TR0 GdT dgd: ' T HETeH= T 11 2& |l
FSEATE 2 ST FRTOTT = SO | ST Heaeera e g 12

e 14

SHifereh & e SRt AR | | S 79 | At o e 12l

AU JET0T R | | O SHiasrar aaiaaiasrars grEaa || 2R
Tt ek o 3 ST fog: | AT GERRIG S g 1Rl

A a N o aN

TGS qd: IHTIERATERT: | TGS STHIE Heiaeee = 12 |

SN

Ao’ HUTHTE 9 fgeaadquunt’ | GERTTe ST Sk = fafear: BRm n=:0
A S foer?® qret SgfeTeREd | ST daTt I Siehn: R iR

' A2, B1, K1 ¥fdg; P2 9y

2 A1, F1 S=ieiedi

3Al, A2, F1,K1,Pl, P2 @ae &

4 U1 9Ot

5 Al, A2, F1, P2, Ul §gaie; K1 §ad&:, K1
ﬂaﬁiﬁz B1 133‘?17:5:

6 K1 SRl Yd-IY; B1 SIS ga-iy; U1 -

N o

AT
7 Al, A2, B1,K1, P1, P2, Ul aa:

8 A2 GHEHRI, K1 GHETh

? em; allzad

' F1 ae9aq

" Al dgrad; U1 deiad,

12 B1, U1 9™ A2, K1, P1, P2 GgR™RI
B emas in UV &%; al/9@

88

1K1 =

15 B1, K2, U1 9A1 7Tia:

1 19.5 em as in uv; a]]@ﬁﬂﬁ'ﬂﬂ%ﬁ &
ST T

7 emas in UV; A1, A2, F1,K1, P1, P2, Ul
SEIRTII; Bl Sgaied

8 emasin UV; all THEH

1° F1 agieqas

2 em as in UV Mss. M2602; all @&

2 em as in UV; Al, A2, F1, K1, P1, P2
I, N U1 e a e enq:; B1 snc
2 emas in UV; a//aeTat

B emas in UV; a//4a & SAfdst

2 emas in UV; a/l foean= 4
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TN 7 TiET: T A TR | | J ¥ T’ RIS FIE4 1R% 1

AN ¢

TRERATRR = fSRaTEr= SHTReT: | AT Jud F° daderae]:* S, 114 1

¢S

TSR Sidad:’ | T FiGTrrd Tar: GEHIRGT: 1R4 |
IEREfRITE faslial = Frarfafer: | SreEeEgaT = ffdem: 1:el
ITFANTHITI® T2 eea: | frduermamat Seesione fem: 1el
FARITHAT SRR | RN agiaan: Bra sfquamn:® 1=

O TR 8 Fapid T’ | aegt!

ANt A0

il s’ G efaHaH 1 Re |l

= Fﬂmga~ T RIS | a/c;/d/gr/H e AN TERET 2 1132 |

TS WWI

N0\

: AUIRMSRRTET et &: TeaTead I1RR

99 AR T TR | =g AT e R 13

I N N

wmﬁwﬁmaﬁaﬂ%ﬂlaﬁmﬂm@aﬁaﬂmm N

g el feradt =g worg g, | S Fad FIoEE R, 1341
T, Tl AR ST F: | Fealqa= 0 Jg=urt dgaar’’ fg=t: 1&g
FISTAIICIE TUTCHTIGAd, | A & Sgiaied wacdgarad 1 2ol

1 A1, A2, K1, U1 SieT; P2 ie:

2 em as in UV; Al, A2, Bl, P1, P2
EEsEdd; K1 SEsEdd; Ul desadd

3 A1, A2, P2, U1 dd 994 9 §9; B1 snc

* F1 gg=; U1 959g;

% em as in UP; Al, F1, Bl &fa=d; A2, Ul
SIEREE

® em as in UV Mss. M2602; Al
AR, A2, F1 gFE™ET; Bl sng K1
FECEEEAME;, Pl --SFERTRET; P2
FEEARTIART; U1 SaRTemrT

7 em as in UV; all FAFERN HEH
ICER BIBIS D

&9

8 emas in UV; All IrTiices/:
v 30,31,32 is found in NAB & MD att
VG; UV & UP att G, with extra half-verse

ENEN

G e SASFRdRNEH, also in MD.
10 B wR@tfea

"' emas in NAB; P1, F1 3§&; A2, B1, K1
Sed; A1, P2, Ul 374

12 3dded half verse from UV

[N N

13 B1 aon EfefngE

4 A1, A2, F1, P1, P2, Ul eaiizd
Y Em; All 9g:90d

16 A2, B1, P1, K1 Fdgees

17 A2 Fgam
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[aN oS ¥

THTRUTARTEN: | FISFTA: | g iSRRI T HeHaHargard, 11 3¢ I
FoRaTed 1 TG IUTAHTauTEd, | TS ATgaTg h fget: 9l 9 T 11311

T FoZHIIAT AT RIS, | SATHHIAATETA =g Soedd: Tad, 9o |l
T TS HF e | AEEg e 5 el gom: &gd: e |

VT Tt Fh YHhdl TR | STFNE ST o TS dd: 96 1R
TR o GITEh 99 1 | a3k A1 o 9y IgeIE. ¥R
AT = T qde = | e ST TevniHdaT: T 192

N TRHTNIE VUG TR | | FeeeAdTieasT=ard, i aeTe & R 1gx

e

[ G o aN

Y | v T3l Hicse ad: |@=:r%|awﬂm%@ammamm &
WWWWW | Wldd ﬂ(dll(QlldHGhdt ol
TEHTRN TETE TESIRIEH aul | Feel TEuHIv F SEUERadd 9 19< |

A EREUe AR 1 | TR g IEN: T 19R 1
JH=® JTRTRN WESTEaRad] | Gaded 0 = quT geesal f9g: e n !

IUIE! A B TeSIEdd o | Fickl Yawehal = T HETSH 2 Nue )

fereia ftreETTey TRATREE T | g Hecda > aURIATTaREd, 4R |

' Em; Al, A2, Bl, K1, P1, P2, Ul
TTArIE:; F1 TTdaai:

2 B1 feram

3 Al, A2, P1, P2 eead; Bl Aerrehad; F1
TR, U1 Femihed

* A2, P1, P2, U1 fgat: F1 fgaa:

5 F1 fommem:

¢ A1, A2, P1, U1 J&%R00T; B1 J2q0f

7 Em as per all Ch I=ieeud; Al
ferenanfeamian; A2 feaaniedis; F1, P2,
U1 femearaiiEes; K1, Bl fFoarmitE;
P1 f--anenfiEsia

90

8 ed.em; A1, A2, B1, K1, P1, P2 aQ 3fifc; F1
d |ifectsr; U1 d 2T

? A1, A2, P2, Ul ¥a% 99&RAd; Bl snc F1
aEd FighAd; P1 Wasd d9sad.

10 pp Hﬁ'ﬂfﬁg‘d

A1 v59b, 51, 52a m¢

12 emas in BS Ch 53; A1 m¢: A2 T K1
TNIS; Bl S@IN[S5; P1 TIRIG; P2 T3a9TIg;
U1l Z2F1ERTd,

3 F1 &, Ul a4
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I eh: JMEIUT TG, | TS g [9ea’ 9 <08 add, 14 |l

~1d: TR HY GiacaidgEdd | T SeTied Usd 9qeE’ Ramfad, iug
TN T fergT QiacausTut: | 579 T3 B/ Wi, Saed Jageadn llu i
A 21 Feded arreadr | Tepidl & 75 ard a=t | fad 1ug

NN

| TS’ = FHIIT | TS MBS qaraes: kel
RS qe=aTel’ Tied g ae | ot s g AE A B el

[fieisem: ]

(e
3 NQRAMN
AR AT IFRUTIHH, | e FERJU TR 0Tk FmfafeT 12 0

eI FRUT g o Teg;: | AT TPl FH FRA IR

[a Nl oMl aN

oL C X0 D

fafafi: gzt ety Bracas: | FONERRRHE ARG IR
WTAHTT HIETT o1t Rerradzd: | FHo 2 2R @ et dm-gad 1g

Y oS a YN a¥

FfeIRefer: FHIOM: JoTe FIT VIH () | T Gl (e =g wea a2 1w
FAu {2 =gt faREmg ufefd | fasgeammErisT' 77y 700 @8 1s

LAl fasd

2 F1 N8 TTHwd; B1 Yo Sideal

> Em; Al, A2, Bl, P1, P2, Ul 9gGH; K1
IqeA

* v 55-57 are found in BS (2.7-11) as
original to VM with minor variations. v
55-56 are same as v 1.11-12 in Ch 1 in all
Mss.

° B1 STl

° B1 98

7 z'nraa?[

91

8 B1 -0l

K1 e

10 A2, U1, P2 &8

K1 #fid; P1, U1 -8fed; A1, B1 -8fd; A2,
P2 -dfed

2 A1, A2, U1 a¢; K1 9@

13 K1 smernmgaias; A2 faegemmmgan Jnt;
Al foemeRnmEzie; Bl sedeTE-aniE; Pl
fropmimgas; P2 foemeEnTse;  Fl
foregerarTaai; Ul ez

A1 TR, A2 TRTEREE
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TARRA AT HRONG: | =0T FHHOT Rerered qerTd Ff Jeey (2) s
OIG(?) TR FH F T | GEATIRAEEHT & abieam 1<l
FHHAIIA: HISE] (ARSI, | SRRy Rrey it awfea: 1L
HIE HIE G Y FOMIHE A | TRl J1EY Rrsd” F:ugad |l |
FH F Ggd ¥ fGAeee’ SEd | faeeaeme Faree=EmTd: 122 |
HHEGRTA & FoIBisiadad:” | S gug:d & qormeg=Eemt e
& e dgh TR ST | TEHIEH FHUN: Frheseed 1230

aed ST idieaiiad, 11 22l
[eftatseara:]

Abbreviations

G Garga

GS  Garga Samhita

VG  Vrddha-Garga

VGJ  Vrddhagargiya Jyotisa

BS Brhat Samhita

UV  Utpalavivrti commentary on the BS
UP Utpalaparimala commentary on the BS
VM  Varahamihira

MD  Mubhiirtadipika of Visnusuri

YP Yuga Purana

NAB Nilakantha’s Aryabhatiya Bhasya
PT Parasara Tantra

! F1 &wieg ° A1 SYEERTr; K1, P1 SqEERTal

2 A2 FEHeT; K1 a7, F1 T6wie) 7 F1 €ga:

3 K1 ®SEt; F1 S 8 F1 v12b, 13a m¢

*F1, P1 T&9d ’ em; P1 -&8; A1, Ul, P2 €G; K1 -&E; F1
5 Em; F1 feqieg; K1 feaeieat; Al, A2, Bl, -TE &, B 89101 A2 &R

U1, P1, P2 fg-ared
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Editorial notation

all All except defective Mss
att Attributed to

Ch  Chapter

cf Compare with

em Emended

irr Irregular usage

mt Missing text

snc  Script not clear

v Verse

[..] Editorial addition

Brief Summary

1. Samvatsara-nirdesa

The chapter begins by explaining what is meant by samvatsara. This subject is
about kalajiiana (knowledge of Time) which involves observation and study of
Sun, Moon, naksatras and planets in order to measure time in terms of nimesa,
ksana, kastha, kala, truti, lava, muhiirta, ahordtra, paksa, masa, rtu, ayana and
visuvat for finding suitable time to carry out various vedic rites. This would also
lead to a calendar comprising of tithi, naksatra, muhiirta and karana for day to day
activities. These concepts lead to the five-year cycle: samvatsara, parivatsara,
idavatsara, anuvatsara and idvatsara. The legend of Sukra (Venus) and Brhaspati
(Jupiter) respectively becoming the samvatsarika (astronomer) and purohita
(priest) to the devas (gods), is briefly described.

2. Anga-samuddesa

This chapter starts with Krostuki questioning his father VG sitting in an assembly
of sages. VG enumerates the list of primary and secondary topics of the subject of
Jyotisa. The primary topics: karmaguna, candramarga, naksatrendusama,
rahucara, brhaspaticara, sukracara, ketucara, Sanaiscaracara, angarakacara,
budhacara, adityacara, antaracakra, mrgacakra, Svacakra, vatacakra, vastuvidya,
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angavidya, vayasavidya, svatiyoga, asadhayoga, rohiniyoga, naistika, pravisa and
salila.

After this a list of secondary topics are given. Upangas: grahakosa, grahayuddha,
grahasrngataka, grahapramana, grahapaka, yatralaksana, agnivarna, senavyiiha,
mayuracitropanisad, upahara, prasanti, tulakosa, bhavasrngi, sarvabhiitaruta,
puspalata, upanahaccheda, vastraccheda, bhuvanakos$a, garbhadhana, dakargala,
nirghata, bhiimikampa, parivesa and rtusvabhava.

3. Paribhasa

This chapter emphasizes that activities must be done in accordance with the
knowledge of  fithi, naksatra, karana and muhiirta. Work done with the full
knowledge of the characteristics of 15 tithis, 27 naksatras, 11 karanas and 30
muhiirtas will be successful. The text continues in the next chapter explaining the
nature of the activities to be carried out in each naksatra. The meaning of some of
the verses is not very clear.
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Appendix

The author-attribution in the end-colophon of each chapter are symbolically shown
in tabular form.

Ch| Al A2 B1 U1l F1 K1 P1 P2

1 | BGKJ | BGK] | BGKJ | BGKJ | BGk] |BGyk]|BGyk] | BGk]

2 |VGIJS| NA VGiJS | NA | NA NA NA | NA

3| NA [VGiJSSm| BGK] | NA | NA | NA | NA | NA

Legend:

B = Brhad, V = Vrddha, G = Garga, Gk = Gargakrte, Gy = Gargya; Gyk =
Gargyakrte; Gi = Gargiye, ] = Jyotise, S = Sastre, Sm = Samhitayam, NA= No
attribution.

Examples:

B1, Ch 2, VGiJS = TFINIY SHIfd: 216l
A2, Ch 3, VGiJSSm = &R St 2mel digamt
(To be continued)
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