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Vedic Astral Lore and Planetary Science in the
Gargiyajyotisa

Bill M. Mak

Kyoto University

INTRODUCTION

MONG THE SIXTY-FOUR ANGAS of the large recension of the Gargiyajyotisa (also known
A as the Gargasamhitd), the greatest portion of the text is occupied by celestial
omens and planetary science, including astrology and other astral narratives. Some of
these materials are widely attested in works such as Varahamihira’s Brhatsamhita, and
Buddhist works such as the Sardiilakarnavadana and Amoghavajra’s Xiuyao jing, and
may be considered some of the oldest sources of an early, pre-siddhantic variety of
Indian astral science. In this paper, I shall highlight some unique characteristics of this
hitherto unedited work, with a focus on the different treatments of the two bodies of
astral materials, early and late Vedic, characterised respectively by naksatras and grahas."

1 THE ASTRAL SCIENCE IN THE GARGIYAJYOTISA

IN THE MAHABHARATA SANTIPARVAN, Garga is referred to as the samuvatsara, that is, one
who has the knowledge of time, or an astronomer/astrologer.> In another passage of
the same work, one refers to a work of Garga in sixty-four divisions (catuhsastyarngam),3

1 This paper was presented in the special panel
“Frontier research on the Gargiyajyotisa,” at the
17th World Sanskrit Conference, University of
British Columbia, Vancouver, Canada, on July 12,
2018. Part of the paper was based on another pa-
per titled “Garga and the Astronomical Chapters
of the Gargiyajyotisa,” presented at the 228th meet-
ing of the American Oriental Society, Pittsburgh,
U.S., March 17, 2018.

For a review of the previous scholarly works re-
lated to this text and past attempts to transcribe,
edit, and decipher various sections of the work,
see Geslani et al. 2017: 154-55. The Gargasamhita
Workgroup was established in 2017 by the four
aforementioned authors together with Koji Kuma-
gai, with the purpose to advance all studies re-

lated to this important text, and with the goal to
produce a complete edition and translation of the
work through international collaboration. R. N.
Iyengar of Jain University, Bangalore, recently in-
formed me that he had formed an independent
team with two young Sanskritists to produce also
an edition of the text.

> Mahabharata, Santiparvan 12.59.117cd (Sukthan-
kar, Belvalkar, et al. 1933-59:v. 13, 274): el
AR SIS,

3 Mahabharata, Anusisanaparvan 13.18.25 (Suk-
thankar, Belvalkar, et al. 1933-59: v. 17.1, 150) e
I | TG TEFHEEIHIGRI FElgaH | TEacrad
eI AR 9o ||
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a description that is identical to the one given in the second introductory section of the
Gargtyajyotisa (G1),* suggesting likely that this recension was fairly well-known and had
a wide circulation. Among the sixty-four divisions or arigas of the Gargiyajyotisa, twenty-
five of them deal with astronomy and celestial omens (1-12, 2022, 51), planetary as-
trology (25-29, 31—-32) and miscellaneous astral narratives (30, 44).> As a whole, these
chapters show no overarching structure and appear to form only aggregates of loosely
related materials.® The astral science contained in these chapters may be described as
late Vedic and pre-Siddhantic, though certain some early Vedic materials are certainly
embedded within the work, such as those dealing with the lore of naksatras in the first
anga as we shall see. Overall, the Gargiyajyotisa is concerned with an astral science that
is closely connected with an emerging world-view that focuses on kingship and the ritu-
alism of the late Vedic period. The way this knowledge was conveyed suggests that its
author did not intend to compose a treatise that deals exclusively with specific topics on
mathematical astronomy as in the case of the later Siddhanta-s. Rather, various topics as-
sociated with mathematical astronomy are scattered throughout the work, placed under
the larger topics of time units and individual planets, which deal also with topics such
as omens and rituals. In this sense, the Gargiyajyotisa should be distinguished from other
Siddhanta-like astronomical works associated with the name of Garga.” Furthermore, it
is pre-Siddhantic in the sense that it lacks some of the key elements of the Siddhantas
such as the system of planetary revolution within a given cosmic cycle and the method
of day reckoning (ahargana). These techniques which eventually become standard pro-
cedures for later Hindu astronomers are either unknown or unimportant to the author
of the Gargiyajyotisa.

The style of the Gargiyajyotisa is typically Puranic, noted for its penchant for dialogues
and the multi-level narrative frames. The interlocutors in the astronomical chapters in
the Gargiyajyotisa are Garga (called also Vrddhagarga) and Krostuki (or Kraustuki), de-
scribed elsewhere in the text as the former’s eldest son.® As the astral omens are often
associated with the royal household and the military campaign (yatra), it appears that
the author of the Gargiyajyotisa intends to frame the narrative as Garga’s instruction to his
son on the astral knowledge required under royal patronage. The predictions presented
in the Gargtyajyotisa in some cases concern the birth and character of the individuals, and
while others concern the welfare of the native’s country, or more generally, of countries
and peoples both here and afar. In the Venus Chapter (Sukracara) of the Gargiyajyotisa,

4 jyotisam ayanangani catuhsastis tatha pathet//
(Mitchiner 1986: 102).

5 Geslani et al. 2017:184-5 (Appendix A).

6 Topics dealing with rituals are on the other
hand generally thematically connect to each
other (32-33, 37-38, 45). See Geslani’s discus-
sion on ritual sequence in the chapter on In-
dravajra (Geslani 2016:307-8; 2018:64-5, 133—
4). Elements of Garga’s organizational principle
are mechanically reproduced in Varahamihira’s
Brhatsamhita, though not without some innova-
tions by the latter author.

7 One example of such astronomical Garga (G4)

was examined by Yano in Geslani et al. 2017:173—
183; also Yano’s recent work on the “Indian
Sine Table of 36 Entries” (Yano 2019). See
also Pingree 1973:3. The Siddhanta of Garga
(known also as Gargyasiddhanta) has been de-
scribed in some sources as one of the eight Prasna-
s; other Siddhantas include Stirya, Brahma, Paul-
iSa, Soma, Romaka, Brhatspati and Vasistha
(Dhavale 1996:x). Among these Siddhanta, a
synopsis of a version of the Sarya, Brahma (=
Paitamaha), Paulis$a, Romaka and Vasistha are
preserved in Varahamihira’s Pasicasiddhantika.

8 AT ?ﬁgﬁ% ™l (Rahucara).
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foreign names such as Yavana, Hina and Kamboja are found, along with the more famil-
iar ones such as Kasmira, providing us not only a glimpse of this broader worldview of
power and politics, but also interesting clues with regard to the provenance of the text.?

The popularity the Gargiyajyotisa was largely eclipsed by Vardhamihira’s works from
the sixth century ce onward. The astral materials described in the Gargiyajyotisa, on the
other hand, may be dated back to centuries before the first century cg, a tentative date Pin-
gree and Mitchiner gave on the grounds of the Yavana incursion described in the Chapter
of Yugapurana (anga 41)."° Many of the astral omens described in the Gargiyajyotisa
are corroborated by the long list of “vile” knowledges (tiracchanavijja, literally “bestial
knowledge”) refuted by the Buddha in the Pali Samafifiaphalasutta.* Rather ironically,
the same techniques were progressively incorporated into the Indic Buddhist texts and
later Chinese translations such as the Mahayana narrative Sardiilakarnavadana (Modengjia
jing BFEEMIAE) and Amoghavajra’s Xiuyao jing 1E6I##E, an eighth-century Chinese com-
pilation of Indian astral science that had a widespread influence in East Asia."”> where
Brahmanical astral texts such the Gargiyajyotisa might have been translated and circu-
lated centuries before, apart from the Buddhist transmission.'> Within the Brahmanical

9 Sukracara vv. 89-91 Pingree 1987b: 302:
T HAfed: YERARIETIER: |

Y SN S

FIAHRG = 89l
e TR e |
aqS g o farst gt wemTeRId  go.1 I
A SR G |

1= Tged FAEE 1 IR GH: lgo.2 I
GRSt B TSt AR SR
=1 Seifed: R TR T&: 1190.3 1
T T BIRHT &8 FHTSET |

FFATRI~FA2 faa TEEgEd g1 |

[89] (If) Venus rises in [a naksatra of the second
mandala] and another planet “occults” [it],
[misfortune will touch] the Yavanas, Paradas,
Kaukkureyas and the Saindhavas, [90.1] the
[tribes of] Virat, the Humas, the Tusaras, and
those from the farthest rivers and forests; it will
then quickly bring harsh fear for them. [90.2]
The Third Mandala of Venus consists of four
[naksatras] beginning with Magha. If Venus
rises in it or sets in it again, [90.3] the king of
Saurastra will die and will bring misfortune to
the Sakas. If Venus has risen and another planet
“occults” [it], [91] it will quickly bring fear to
the Yavanas, Kaémiras, Ksudraminas, Sukanasas,
and the Kiratas.

10 Yugapurana 47-58. See Mitchiner 2002: 62-66,
104-5; Karttunen 2015: 120-1.

11 Topics include the reading of marks on the
limbs (anigam nimittam), unusual omens such as
one based on clothes bitten by mice (miisikac-
chinnam), appearance of various animals (mig-
apakkha), as well as all kinds of astronomical and
meteorological phenomena (Mak 2016:139, n. 8).

12 Close parallels of verses dealing with tithis
and naksatras are found also in the Sanskrit
Sardiilakarnavadana (Mukhopadhyaya 1954: 202~
3), and Amoghavajra’s Xiuyao jing, a Chinese
compilation and translation of Indian astral sci-
ence dated to 759/764 cE (see T(1299)21.393a;
Yano 1986:109-110). The name “Garga” ({1,
also in the Chinese translation of the Mahayana
text Mahasamnipata, in a chapter titled Siiryagarbha
translated by Narendrayasas in 585 cE, as a sage
who “taught the positions of naksatras, methods of
long and short months and time measurements”
(see T(397)13.282b; Mak 2015: 64).

13 In a Chinese catalogue of astral works found
in the Book of Sui F&&# (c.629 cE), two titles
contain the name “Garga” in different charac-
ters (¥l jiéjia, MC. gjet-kae): “Brahmanic astral
treatise of the Sage Garga” Poluomen jiejia xian-
ren tianwenshio ZEFEFTIHMAIATICH in thirty-
one fascicles; “Garga’s treatise on dream divin-
ation” Jiejia xianren zhanmengshu S&INALA o 253
in one fascicle. In addition, three mathematical/
astral titles associated with “Brahman” are found
in the same Chinese catalogue: Poluomen suanfa
PEREMELE in three fascicle, Poluomen suanjing
YL in three fascicles, Poluomen yinyang
suanjing Z5EMEBHEIE in one fascicle. The
last title is found also in the Japanese catalogue
Nihonkoku Kenzaisho Mokuroku H 7% RAEH H %
composed by Fujiwara no Sukeyo F £ in 875,
suggesting some of these Indian texts translated
into Chinese were brought as far as to Japan.
None of the above works are extant.
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tradition in India, the evolution and development of the astral materials is not so appar-
ent in works such as the Epics and the Puranas, since these materials of different sources
and periods are by and large conflated and cannot not be easily distinguished chronolo-
gically. Varahamihira’s Brhatsamhita, which is considered by far the most comprehens-
ive and authoritative work on practically all subjects discussed in the Gargiyajyotisa, was
largely modelled upon the Gargiyajyotisa. Despite the fact that this once influential text
had largely fallen out of fashion by the late first millennium, the astral omens thereof
continue to be found in various forms in a variety of Indic traditions, both Brahmanical
and non-Brahmanical. As such, the astral materials of the Gargiyajyotisa belong argu-
ably to one of the oldest and the most influential astral traditions in the South Asian
subcontinent in a truly pan-Indian manner.

2 SOURCES

CCORDING TO PINGREE’S SURVEY, there are no fewer than thirty-four distinct works of
A the jyotisa genre bearing a title associated with Garga.”* Among the most extens-
ive works of Garga in terms of both scope and size is the Gargiyajyotisa, which Pingree
called the “first Gargasamhita” (G1),'5 a large and somewhat fluid collection of sixty-four
chapters.’® At present our Garga Workgroup has access to sixteen manuscripts, three of
which were used by Pingree in his study of the chapter Sukracara,'? four and thirteen
respectively by Mankad and Mitchiner in their study of the Yugapurana.'® The astronom-
ical chapters are found in all manuscripts except F, ], W. In total, thirteen manuscripts
are consulted in this study.”

3 PREAMBLE AND EXPRESSIONS OF TIME-RECKONING

CHOLARS OF THE NINETEENTH CENTURY including Weber, Kern, Burgess, Diksita, and
later Negelein and Kane, generally recognized the antiquity and importance of
the Gargiyajyotisa in the history of Jyotisa literature.>* However, with the exception
of Pingree’s attempt to decipher the content of the planetary chapters (III.2), no
attempts have yet been made to analyze its overall astronomical contents. It is therefore

14 Pingree 1970-94: A2, 115-126; A3, 29-30; A4,
78-80; A5, 78-84.

15 We follow here Mitchiner (1986:101-112).
Cf. Pingree 1987b:293. Pingree also called this
text “Vrddhagargasamhita or Vrddhagargiya’—
under type “1” of the Gargasamhiti (Pingree
1970-94: A2: 116-17)—but he generally referred
the text as the first version of the Gargasambhita
(Pingree 1981:69). I prefer Gargiyajyotisa or G1
over Gargasamhitd because a popular Puranic
text with no relation to our text carries also the
same name (Zysk 2016:55-6). For a discussion
of other recensions of “Garga,” see Geslani et al.
2017:152-3; Mitchiner 1986; Pingree 1981: 69-74;
1970-94: A2: 116—120.

16 For areview of previous research done by vari-
ous scholars on different chapters, see Geslani et
al. 2017:154. On the organization of the mater-
ials as an amalgamation of indigenous and for-
eign knowledge, see Mak 2019.

17 Sigla G, P, and M. See Pingree 1987b: 293—4.

18 Mitchiner 2002:24-8. Manuscripts G and W
were not used. E and M were not used in the 1986
edition. On Mankad'’s 1951 edition, see Mitchiner
2002:19.

19 For the manuscripts of the Gargiyajyotisa, see
Geslani et al. 2017:153-4 (15 mss). All manu-
scripts except C and F were used.

20 For bibliography, see Geslani et al. 2017:151,
n.i.
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imperative to examine the text from its very beginning where the purpose of the text is
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given.

In
titled

the preamble of the text, the author explains the role of the astronomer in a section

“Samvatsaranirdesa”.**

AT Tzl AR |
GENESICES U (| WW ARSI AT (Tl

WWW@W A SfeheRaRnAT-

formaE ST SRR fRFEEROTE | JERR e
GIER- IR TGN = GIcEIT SEOT-ITHTS Heciil-

| g 9 A=isREEisi 9 guei 9 qu Sacaegan: e g
TSTREATTE T ITYOT QfSeree == = Sl aTHr SacasfenTa: |

Hence we shall explain the [section title] “Description of the astronomer
(samuvatsaranirdesam). In this [expression] what is called an astronomer
(samuvatsara) is one [who knows the] the arrival of the time of rising and
setting, the motion of Sun, Moon, planets and stars [and the time units
within the year (samuvatsara),] such as nimesa, ksana, kasthadi, truti, lava,
muhiirta, day, half-month, month, season, half-year and equinox.... Also,
he is the undertaker of specific rituals (karmaguna), whose aims could be
mundane, Vedic, or spiritual, [rituals specific to each] tithi, naksatra, muhiirta
and karana, for the purpose of success at the time of undertaking. Also,
having become qualified in the knowledge of the year in order to understand
the signs of the five years, i.e., Samvatsara, Parivatsara, Idavatsara, Anuvatsara
and Udvatsara, he is the first to be approached [by the king] to bring about
success to all requisite actions pertaining to the knowledge [of things] such
as Samvatsara, Parivatsara and so on. Just as for the gods the mantra has fire
as its head (agnimukham), in the same way the kings have the astronomer
as their head and people have the kings as their heads. Therefore, the
astronomer should be approached by a king who wants to conquer [the
earth], or one who wants to obtain a better afterlife.

”

The reference to the five vatsaras (Samvatsara, Parivatsara, Idavatsara, Anuvatsara, Udvat-
sara) in connection to the duties of the Vedic priest is identical to those mentioned in the
Kathakasamhitd,>> where the “descendants of Garga” (gargah pravareyah) are mentioned
also in the same book.?3 The dating of this passage, however, must be considerably later
due to the reference to tithi, as such a concept, defined later as one thirtieth of a synodic

21 This section (Samvatsaranirde$a) appears to
be the basis of the second adhyaya of the Brhat-
samhitd, which was titled “Samvatsarasttra.” In
fact, some of the Gargiyajyotisa materials from this
section are found in Dvivedin’s edition of the
Brhatsamhita (Dvivedi 1895-7), where such mater-
ials must have been Utpala’s citations rather than
Varahamihira’s.

22 Kathakasamhita xiii.15, xxxix.6. The names of
the five years are different in the Vajasaneyisam-
hita, Taittirtyasamhitd and Taittirtyabrahmana (Mac-
donell and Keith 1912:1.412).

23 Kathakasamhita  xiii.12.
and Keith (1912:1.220),
1855: 3: 374

See Macdonell
referring to Weber
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month, is unknown to the Brahmanas.** Particularly noteworthy is also the reference
to a sequence of smaller time units: nimesa, ksana, kastha(di), truti and lava. Among the
extant Indian literature, this rare combination of five time units as the smallest time units
is found only in the work of Parasara,>> and the first book of the Mahabharata.>® Since the
topic of time units is ubiquitous across Indian literature and they come in a bewildering
variety, the use of identical time units suggests a close connection among these texts,
composed likely in the same period.

Within the Gargiyajyotisa, the first anga “Karmagunah” represents likely an older
stratum of the Vedic astral science, characterized by the conspicuous absence of plan-
ets in both the astronomy and the astral omens described therein.?” The astrological
time units tithi, naksatras, muhiirta, and karana are considered in the text as the four basic
components of an ancient astral lore.?® It may be noted that the four karmagunah of the
first ariga are not adopted in their original form in the Brhatsamhita. Instead, one finds
related but abbreviated materials toward the end of the latter, as if they had gone out of
fashion and remained in the text as a vestige of the past.* It may be further noted that the
appellation Vrddhagarga appears sporadically through the text, in both the verses and
section headings in particular the first ariga, as well as variants in certain manuscripts.
In some occasions, Vrddhagarga appears to be interchangeable with Garga. In other oc-
casions, particularly those cited by Bhattotpala in his commentary to the Brhatsamhita,
Vrddhagarga and Garga refer to authors of distinct texts.3° suggesting further the pos-
sibility of an older stratum of the text before the new planetary science was introduced.

4 PLANETARY SCIENCE

STARTING FROM THE SECOND ANGA, the astral omens have a very different character,
namely, those associated with the grahas, namely, the nine “seizers,” Sun, Moon,
the five planets and the two pseudoplanets Rahu and Ketu, known later generally as the
pantheon of navagraha.>* The order of the chapters (ariga): candra (2), rahu (4), brhaspati
(5), Sukra (6), ketu (7), Sanaiscara (8), angaraka (9), budha (10), aditya (11), cannot be so

24 Macdonell and Keith (1912:1.309). Note that
MacDonell and Keith’s definition of the fithi as “a
lunar day, the thirtieth part of a lunar month of
rather over twenty-seven days” is incorrect. The
tithi is concerned with the Moon phases, which
completes a cycle in a synodic month (c.29.5
days), not a sidereal month (c. 27.3 days). I follow
Kielhorn’s advice against the misleading transla-
tion of tithi as a “lunar day” (Kielhorn 1906: 228).
For a discussion on the tithi in the Gargiyajyotisa,
see Mak 2018b.

25 Cited in Bhattotpala’s commentary on Brhat-
samhitd 2(3). The ratio of the five units according
to Parasarais: 1 : 2 : 4 : 8 : 80. Other units less
than a mubhiirta are kala and nadika, defined as a
twentieth and a half of a muhiirta respectively. See
Hayashi 2017: 28.

26 MBh 1.21.13-14. No conversion is given in this

passage. Time units given in other books are dif-
ferent (Hayashi 2017: 49-55).

27 References to the planets are extremely ob-
scure in the Vedic literature despite efforts of cer-
tain scholars to identify possible allusions (Mac-
donell and Keith 1912:1.243). There is no men-
tion of the planets in either of the two recensions
of the Vedangajyotisa, our sole extant sources on
Vedic astronomy. At any rate, the concept of graha
as “planet” is certainly unknown.

28 < . < . e SRS E o l ]%nglq = ¢ _
i = EE: (ariga 1, Paribhasa, v. 1)

29 Adhyaya 98 and 99, titled “naksatrakarmaguna”
and “tithikarmaguna” respectively.

30 See discussion in Kane

31 On the navagraha planetary worship in histor-
ical perspective, see Mak 2018a: 233-241.

HISTORY OF SCIENCE IN SOUTH ASIA 7 (2019) 52-71



58 VEeDpIic AsTRAL LORE AND PLANETARY SCIENCE IN THE GARGIYAJYOTISA

easily explained and could be classified as an earlier stage of the evolution of planetary
science in India, or what Yano described as “stage 4” where the order of the nine planets
was not yet fixed.3?

The various planetary theories described in the Gargiyajyotisa are largely absent in
the later jyotisa traditions. These include: (1) Planetary motion based on naksatras di-
vided into various subdivisions such as “paths” (patha or marga), “streets” (vithi) and
“circles” (mandala);33 (2) Synodic phenomena, with emphasis on the duration of vis-
ibility /invisibility.3* Once again, we should remind ourselves that these astronomical
theories are subservient to the larger concern of the text, that is, omens connected with
various celestial phenomena.3> Thus, the author of the Gargiyajyotisa, rather than produ-
cing an astronomical theory to explain the planetary movement, was mostly interested
in telling the readers where the planets might be observed, what unusual features they
might have and what they meant as omens. Varahamihira in his Brhatsamhita reproduced
only some of these descriptions, with the glaring absence of the astronomical details re-
lated to planetary synodic phenomena, apparently superseded by the epicycle theories
propounded in his own work, the Paficasiddhantika. These unusual descriptions with no
known precedents from other Indic sources led Pingree to the claim that the planetary
theories in the Gargiyajyotisa are of ultimately Babylonian origin and that Gargiyajyotisa
was “probably composed in the first (or possibly second) century A.D.... based on mater-
ial that goes back to the fourth or fifth century B.C.”3° Considering that at the time of the
comparative study neither the Sanskrit nor the Babylonia materials were yet completely
edited and analyzed, Pingree’s claim might thus have been premature and should be
carefully reviewed.3”

5 TOWARD A CRITICAL EDITION OF THE ASTRONOMICAL
CHAPTERS OF THE GARGIYAJYOTISA

A complete critical edition of the Gargiyajyotisa was described by Pingree and Mitchiner
as an “urgent necessity.”3® In his edition of the Yugapurana, Mitchiner classified the thir-
teen manuscripts he used into four groups on the basis of variant affinities and quality
of the reading. In my edition of the section titled “Tithikarmaguna” of the first anga
(Appendix, p.64 below),3? I attempted to construct a stemma codicum based on the

32 Yano 2004:331-2. There appear to be some
affinities among certain planets in this sequence,
for example, Moon and Rahu due to the latter
being primarily the eclipse demon of the former,
the benefics (Jupiter and Venus), the malefics
(Saturn and Mars), and the neuter (Mercury).
The obscurity of this order must have prompted
Varahamihira to adopt an order similar (though
not identical) to the conventional navagraha order:
Sun, Moon, Rahu, Mars, Mercury, Jupiter, Venus,
Saturn, Ketu (adhyaya 3-11).

33 For Venus, see Pingree 1987b:297; for Mars,
see (Pingree 19874: 95).

34 For Venus, see Pingree 1987b: 296, 305-315; for
other planets, see Pingree 198ya: passim.

35 On the omenology in the Gargiyajyotisa, as
exemplified by “Signs and portents of calamity”
(Rastrotpatalaksana, ch. 39), see Kumagai 2015.

36 Pingree 1987b: 295.

37 Pingree’s claims are largely based on his inter-
pretation of the Venus Chapter (Sukracara) of the
Gargiyajyotisa, which he translated without an ed-
ited Sanskrit text. A review of Pingree’s claims
based on my paper titled “Garga and the Astro-
nomical Chapters of the Gargiyajyotisa,” presen-
ted at the 228th meeting of the American Oriental
Society, is currently under preparation.

38 Pingree 1978: 2.447; Mitchiner 1986: 95.

39 For translation and discussion, see Mak 2018b.
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Better reading|
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Worse reading

Figure 1: The relation between the subsets of manuscripts.

overlapping lacunae identified. The forty-four verses describing the astrological nature
of the fifteen tithis are collated against the thirty verses cited by Bhattotpala in his com-
mentary to the Brhatsamhita. In total, six sets of lacunae, three of which are lone cases
suggesting further deterioration in transmission. In addition, manuscripts H, L, N, G, P,
and M are found to contain a large number of erroneous readings.

17-18 ABMPQ
22¢d-23 ABBhGMPQR
29cd-33ab ABBhDEGHPQLMNRS

4b—5b  Bh
13b-14c  Q
33¢-44 R

Based on the above observation on the thirty common verses, the relation between the
subsets of manuscripts may be illustrated as in Figure 1. Provisionally, I propose two
main groups of manuscripts, I and II. Group I (D, E, H, L, N, S) contains the greatest
number of lacuna-free verses, i.e., 40 out of 44 verses. The missing four verses can only be
supplied by Bhattotpala’s citation (U) and are not attested in any other extant sources.
Group II comprises the remaining manuscripts (G, Bh, R, A, B, M, Q), which are in
various stages of degradation based on our analysis of the lacunae. As the four miss-
ing verses in Group I manuscripts are found missing also in the Group II manuscripts,
the latter may be treated as a subset of the former and Group II in general may be con-
sidered a more distant transmission from the Ur-Gargiyajyotisa text.4® Within the two

40 Note similar observation made by Zysk, who and missing texts in the chapter on laksanam (Zysk
placed Mitchiner’s four groups under two major 2016: 476).
divisions (1+4, 243) based on his analysis of gaps
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main groups, subgroups are indicated either by lone lacunae or inferior readings. In ad-
dition, manuscripts A, Bh, D, G, and L are found to contain significant unique variants.
As emendation, cross-contamination and other non-linear processes are always possible
and a phylogenetic account of the transmission of Indian manuscripts is far from suf-
ficient, revision to the proposed stemma is always needed especially when more such
overlapping sets of lacunae are identified. The revised model, however, must sufficiently
account for the pattern of lacunae described above. While the stemma may not repres-
ent the most accurate picture of the transmission of the text and the relation between the
manuscripts we have access to, it is a helpful reference in terms of prioritizing our use
of the manuscript and to identify the best variant readings when no other criteria avail.

6 CONCLUSION

To sum up, based on our cursory survey of the passages on time-reckoning and planetary
science, we can see that the Gargiyajyotisa consists of a body of astral lore that gradually
evolved from the late Vedic period up to the early centuries of the Common Era. The
lore of tithi, naksatra, muhiirta, and karana representing the oldest layer of Vedic astral
lore in the first anga of the Gargiyajyotisa was gradually supplemented and replaced by
the planetary lore as seen in the subsequent astronomical chapters. The Gargiyajyotisa of
sixty-four as must have been an early attempt by the learned members belonging to the
lineage of Garga to integrate the knowledge of a new cosmological and religious outlook
with the older Vedic lore, as part of the transition from Brahmanism to Hinduism. As
shown by the various passages from the Mahabharata and also parallel materials in early
Buddhist texts, from the Samafifiaphalasutta to the Mahayana narrative Sardiilakarnava-
dana, such composite materials from the Gargiyajyotisa must have been greatly popular
as Garga became synonymous with astral learning during this period in India.
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APPENDIX

GARGIYAJYOTISA: TITHIKARMAGUNAH

MANUSCRIPTS AND EDITIONS USED

Siglum Location, institution, shelf-mark, folios (reference)

A Calcutta, The Asiatic Society, ID 20. 160 ff.

B Varanasi, Sampurnanand Sanskrit Vishwavidyalaya, 36370. 122ff. (Pingree

1970-94: A2, 117)

Bh Pune, BORI 542 of 1895/1902. 275ff. (P)/ 225ff.(Z)/317ff. (Pingree 1970—

94:A2,117)

D Kolkata, National Library of India, Th319. 295 ff. (Pingree 1970-94: A5, 78)

s

Pune, BORI 345 of 1879/80. 232/239 ff. (Pingree 1970-94: A2, 117)

G Cambridge, Trinity College, R.15.96. 109 ff. David E. Pingree’s transcription #1

(Pingree 1970-94: A2, 117; Aufrecht 1869: 32-6)

H Varanasi. BHU, 2B/1288. No. 34. 227 ff. (Pingree 1970-94: A5, 78)

L Kolkata, National Library of India, Thiy1. 147 ff. (Pingree 1970-94: A5, 78)

M Mumbai, University of Mumbeai, 1433. Itccharam Siryaram Desai Collection.
192/398 ff. (Pingree 1970-94: A2, 117)

N Kolkata, National Library of India, Th216. 228 ff. (Pingree 1970-94: A5, 78)

Q Alwar, RORI, 2603. 186 ff. (Pingree 1970-94: A5, 78)

R Alwar, RORI, 2602. 245 ff. (Pingree 1970-94: A5, 78)

S Varanasi. BHU, 35311. 220ff. (P)/201ff. (Z). (Pingree 1970-94: A2, 117)

S Sardiilakarnavadana (edition: Mukhopadhyaya 1954) Paris MS (p) and Bengal
MS (b)

8} Bhattotpala’s commentary to Varahamihira’s Brhatsamhita (edition: Dvivedi
1895-7).

Notes on the apparatus

Testimonia and major lacunae are noted in the first tier. E.g., Bh: gb-d — om. means
“verse 4b—d in manuscript Bh is omitted.” Variant readings are given in full by verse in
the second tier. E.g., 1a vane] X, rth mrane Bh, vene M means “In verse 1a, the preferred
reading vane is found in all manuscripts except Bh and M, where the variants sril mrane

and vene are found respectively.”
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Manuscript/edition, starting folio and line: A 6a24, Byr6, Bh1ory, D7v1s, E 8rio, G 8r8
(DEP 21), H8v5, L5v6, M 13.8, N 8v3, Q8v3, R8vg, S8r2

T =R T HENivT THEH |
FlreRHY fg T HIgREEa ¢ |
a1 T Haal = vae.l
o FH RIS W TE T=EiE J 1R
ue fofenTeg SaaeE gae] |

T foreuE e w9 FPIEER
gl 9 AT edl AT 9 9% 99 |
gAYl TR S |

U] T T qars FgUEa: |
T | WA, S81: HH FEHUHESIA N Y ||
dd: FeIIHTIR fafRE = it |
TESTHE ST IEHT I 11§ |
TeAH = G adt A FH |
e VT ST Rt Uit | St s |

4 Bh: 4b-d -om. 5Bh:5ab-om. 7Inpadad, all mss. except Bh intend to give the emendation asam (f.
gen. pl.) to refer to the tithis, but the sixth tithi would be missing as a result. The correct reading appears to be
mdsd, as given in Utpala’s citation of v. 21, glossed as somatithi in all mss. (except Bh).

1a vane] %, $rih mrane Bh, vene M; °rathe] X, °rethe BM, °rethai R 1b maharsinam] X, °anam AM,
mahasanam B, brahmarsinam D samagame] X, °gamo D  1c rsim] %, rsi R; krtahnikam] X, kata® ABM;
siddham] X, siddhim BhD 1d gargam] X, garga Bh; krostukir] X, kostakir AQ, kostamkir BM, krostukim
D 2a bhagavan] BhGDR, bhagavan ABMQ, bhagan EHLNS; tithir] X, tithi AQN, mithi BM; nama] %,
nami N 2b kuta$] X, kutatas M; caisam] X, caisa Bh pravarttanam] X, pravarttanam M, pravarttate Bh
2¢ phalayogad] ¥, phalayoga R, phaliyogid Bh 2d prabravihi] ¥, °mi EHLNS 3a tithi°] %, ti° R 3¢
vistareneha] X, °naiha BM 3d °Subham] X, °$ubha AQ g4a prthakcadevatas] D, prthakdevatatas AGR,
prthakdaivatatas Q, prthaktvadevatas EHLNS, prthakdaivatatas BM, prthaktvatitam++ Bh 4b namani ca]
Y, namaniha G, namani ABQM, - Bh  4c¢ krostuker] X, kraustuker A, krostuke Q 5b °Scasa®] X, °sasca
Q,-D 5c daksah] Bh, paksah X, yaksah L 5d some] Bh, somo X; utsrjet] X, utsrjan Bh, atsrjet D 6a
praksiyamanasya] X, °manedos Bh  6b evam] ¥, eva ABMQ 6d parama] BhE, paramam DG, paramam
Y ; gatih] X, gatim D 7a vaksyami ca] X, vaksyamiha Bh, raksyami ca BM 7b devatam] Bh,°ta¥X 7c
nanda] X, namdam Q, nardam AM, namrda B; bhadra] ¥, °dro ABM 7d purna] X, parna Bh, pranar AM,
prarna B; masa] emend., casam %, [ca]sam H, casam EL, vasam N, vrddhi Bh
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o HETEeT =9 STEAT Gare |
T T 21 5 ST ShT TG < )
I ezl S G SRl aT |
faan: qRaied =T I 92F 99 1R 1|
AS: waaqﬁfmaﬁtﬁ%ra: : |

A SaARATIOT AT TR FHeert: |l 2o |
g1 TfcTaeT SR SRR Yaheg |

T = GRS T TRt 22 |
I TArY: FAId IEnTIaEe |

T AT [T, = aar |l R |l
Ve g & = Rreu=sam it f&an
IR WY o TG = JaTa=E 1 2 1|
AMMETEHTENY TRIEERETE |
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11 Citation from Utpala cmty to BS (1037) begins here. 13 Q: om. from 13b 13 S: dvitiya kathita bhadra
$asta bhiisanakarmasu 14 Q: om. up to brhaspatih 15 S': cala trtiya vyakhyata prasasta calakarmasu

8a mitra] X, mitra ABGM; mahabala] %, bala Bh caiva] %, caivam Q sudharmini] emend., sudharmini ¥
9b saumya paficadasi] X, saumyaryacadenas Bh 9c parivarttante] X, °tate Bh 9d mase] ¥, mane DEHLNS
10a Suklah] ¥, $ukla D, °klam G, °kram ABMQ); krsnas ca paksau] X, krsnapaksai R 10d tasam vaksyami]
¥, nasimvaksyami AQ, nasamsinaksyami M, nasimnaksyami B 11a nanda] X ramda A, camdra Q; pratipada
prokta] %, °pad ity ukta U, °padam ahuh $7, °mahuh pratipadam S’ 11b pragasta] X, °tamS 11c jAana-
sya ca] L, jiiagnasya ca B, vijia® S; samarambhe] X, marambhe BhS, samarabhau BM 11d cadhigarhita]
DEHLNS, capigarhita ABGMQR, catigahita Bh, ca vigarhita US 1z2a danam] %, darna Bh, nadyad U; da-
dyat] %, dadya ABM, damdyart G, dadyan Bh; tapah] X, tapa Bh, tavah ABGMQ; kuryat] %, kurya D 12b
ca] X, vaBh 12¢ janmacatrottamam] X, janmavattottamam QR, janmavajottamam A, janmavatrotamam B,
janmavantotamam M ; vidyat] X, vindyat DU, pidhyan ABMQ 12d svayambhus catra devatam] Bh, °deva-
tam ELHNS, °daivatam D, °daivatam G, svayambhi$ ca devatam R, advayabhti$va daivatam B, a§vayabhti§ya
daivatam AMQ, svayambhiir devaya yatah U 13a bhadrety] X, bhadraity Sca] X, tu U 13b $ilpa]¥%, °pa
ABGM,, silpe D; vyayaminam|%, nyaya® D 13c bhesajanam] X, bha®° BM 13d pravasinam] X, °no AB, °ni
M 14a avaha®] X, vivaha® Bh, vivaha® G; °vyavahararthe] X, vyavaharathi A, vyavavyavaharathi BM 14c
°karmasuca] X, °’kamamsuca A, °kapamsuca B, kapamsuca M 14d devata ca brhaspatih] X, °ti G, vidhata
catra daivata Bh, decata ca drhaspati ABM 15a bale®] %, sale® ABM;ca] L, tuU 15b balamsyattatra] X,
bale® Bh, balasyamtratra R, balasyamtrata M, balasampac ca U 15¢ °kufjara®] X, %jara® Bh, °kujara® ABMQ,
°yjara® R; °bhrtyanam] X, °bhrtyanim G, °bhrtyanam ABMQ 15d damyanam] X, damyana R; damanani]
Y., damanena ABGMQR, manasani U
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17 ABMQ: - om until v. 19 17 S: caturthi Kkathita rikta gramasainyavadhe hita/
cauryabhicarakiitagnidahagorasasadhanam 18 ABMQ: -om. 19 S: pfrna tu paficami jiieya cikitsa-
gamanadhvasu/ danadhyayanasilpesu vyayame ca pragasyate// 21 S: asitisamjiita sasthi garhita’dhvasu
Sasyate/ grhe ksetre vivahe va'vahakarmasu mitraiti//

16a kuryacca] ¥, kuryanna A ; °c ca sarva®] X, °d dsavakarmani U 16¢ bala®] BhU, bala® X, balam D, vastu®
G; °rabhed] emend., °rambhed %, °rembhed BM; vapi]| %, [d]yapi D, taiva U 16d visnum] X, vavi AQ,
vivi B, cavi M ; vidyacca] X, vidhacca BM, vidyadya A, vimdyatsva D; °tam] X, daivatam BhG 17a rikta]
%, °to Bh; cokta] X, pro° U; tu] X, truN,vaBh,caUnaD 17b prayojayet] X, suyo® Bh 17¢ gograham]
Y, grogra® Bh, gotra® G 17d katasaksyam sama°®] emend., kiitasakseyama® EGLNHRS, krata® Bh, °saksi
sama D, °$astram sama® U 18a samvatsarany|] DELHNRS, samvasa® Bh, sam® G, sammaranam U 18b
atra] X, kuryad U; abhighata®] DU, asighata® BAEHLNRS, asiddhata® G 18c grama] X, dhruva® U 18d
yamam] BhDU, samam ELHNS, somam GR; vidyac] BhGR, vindyac DEHLNSU 19a parnam tu paficamim
ahuh] BhELNRS, piirna tu® DG, pirno tu® ABMQ, parno nu® H, ptirna ca paticami prokta U 19b prasastam |
ABh, °ta X; °masu] X, °mani U 19c¢ navannagrayananam ca] U, navananasrayanam ca R, navananasrayana
ca ELHN, navananasrayonam ca D, namnavananasrayana ca S, narannanasrayanotra G, navananasrayano ca
AQ, nananananasrayano ca BM, dhanadhanmatrapananam Bh  19d °veSmanam] X, °vesmana R, °veSmani
D, °yeSmana BMQ 20a °sartha] BhU, °sartham DEGHLNRS, °sarthe ABMQ 20b °rausadhikriyah] Bh,
°rosadhikriyah LHRSN, °rausadhikriya D, rosadhikriya G, °rosadhikriyah ABM, °rosadhikriya Q 20c pra-
Sastam] X, prasastah R, prasasta G, prasasta BMQ, prasantam U, Sasasta A 20d somam] X, saumam D;
vidyac] X, vindyac ABDGMQRU ; daivatam] X, daivatam BhR 21a sasthi] SU, sasti BADEHLNR, sasthi M,
sasti ABGQ; soma] X, vrddhi Bh, masa U 21b dhruva®] %, dhruriva BM, dvava A 21d kuryad] I, kurya
ABGMQ
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22 ABBhGMQR: om. from 22cd-23 23 ABBhGMQR: om. 23 S:mitraiti saptami khyata Srestha sa sau-
krte’dhvani/ nrpanam $asane chatre $ayyanam karanesu ca// 24d D continues with devatayatanani ca, follo-
wed by a repetition of vv. 22ab, 24. 25S: mahabalastami sa ca prayojya pariraksane/ bhayamandarabaddhesu
yogesu haranesu ca//

22a samsrayadvara] emend., samsrayadvara D, samsrayedva X, samsrayedvapi Bh, samkramadvara U 22b
gopura] L, topura A; °ttalakanica] EHLNS, °ttalakanica D, °ttalakadica R, °ttalakadiva G, dalakanica Bh,
°vrtakadi A, °vrttakadi Q, °krtakadi BM, °dyalayani ca] U; ca] X, va A, va GMQ 22¢ adhvanamtu] DE-
LHN, adhvanamttu S, adhanamca U; gantavyam] DELHNS, kartavyam U 22d daivatam] U, °ta DELHNS
23a nama ca] DEHLNS, °tuU 23b maitrim kuryannrpesuca] D, maitrikiiryat++suca EHLNS, mitrakarya-
dhruvanicaU 23c¢ dhvajam] DU, %jaEHLNS 23d $ayanani] DU, $ayanadi EHLNS 24a ratnani] X, raktani
ABGMQR ; maniyuktani] ¥, manimuktani U, yuktani GR, yuktarani ABMQ 24c¢ dharayed] X, karayet DU;
bhiisanarthaya] X, °nadyams$ caU 24d devah] X, devam Bh; saptarsayah smrtah] ¥, °yas tatha U, sanma-
turah smrtah Bh  25a mahabalastami] X, mahabala castami EHLNS; caiva] DU, ca %, prokta] BhG 25b
balanidam$anam] X, dalanidam$atam AB, ?lanidamsatam M, dalanidamsatam Q, bala® U 25¢ prayuiijita]
¥, mayufijita R; adhikaran] X, adhikaran Bh  25d yantrakandam BhGR, yatrakamda DELHNS, yatrakam-
dam Q, dyantrakamdam ABM, °trakara U 26a nagare] X, re[$va]re D, nare EHLNS 26b surumgam]
ELH, °ga S, suriimgam G, sturamgam R, sturumga ABQ, sturfimga M, gurugam D, muragan Bh, surangan U ;
parikhan] emend., °as U, pacakham D, pamcakham ELHNS, pamnakhan Bh, pamcakhams R, vankharams
G, pamcakhamras ABQ, pamcakharams M; tatha] T [n]api Bh 26¢ hastyasvams ca prayufjita] DELNHS,
hastyasvamsca++++ R, hastyasvam+++++ G, hastyasvam+++++ BMQ, hastyasva+++++ A, rathasvago-
hastyadin Bh 26d vasavas catra] X, vasavasratra G, svasa® Bh; devatah] DELHNS, devataX 27a tunavami]
DLS, trunavami EHN, tunarvami G, nunarvasi ABMQ 27b rodhane] X, bandhane U; vadhabandhane] %,
vadhanamdhane A, caghanamdhane BQ, caghalamdhane M, bandhabandhane Bh  27¢ amitradamana°®] %,
amibhadamana® B, abhitradamana® Q, abhimadamana® M 27d hitd] BhDU, hito ELGHRS, hitau ABMQ;
Satru®] X, Sastra® ABMQ; °vadharthinam] BhG, °vadhothina R, °vadhorthinam DELNS, °vadhorthina H,
°vadhoryina A, °vadhorpina M, °vadhopina BQ, °vadhaya ca U

HISTORY OF SCIENCE IN SOUTH ASIA 7 (2019) 52-71



Briir M. Mak 69

AT | A TTo3d 9= | Alezig & |
TSI T+ S0 =1 ST 11 R¢ I
FOT TGS B TR NIRR
TSR &=AT07 = JJaTtor =
qUIRIST @i Fated feram= daad i ze ||
HeeHIgalATE Yo frae qeeem)
R AR 132 |l
&Y < Tedd grEERHR 9 |

TSI A TSI R AT 3R
greaT g FHmHE gd forameramesa |
UFSIT Faid A== T 133 1
FIGRTIOT Fidl et = feramaid|
s&uiaﬁaq-@awn“aaaaﬁéaﬁnwn
ST SHIGRIATE: Fded FH 2

TEHICIHSE R, =R« T 13k

29 ABBhDEGHLMOQRS: om. 29cd - 33ab 33 ABADEGHLMOQRS: resume from 33¢ 34 30 U: araman nagari$
caiva ksetrani ca grhani ca/ punyasalam sabham kuryad dharmam vindyac ca daivatam// 34 R: om. until
end of section and resumes in the next section from phalani ca karmani. 34 Mss. DELNH left blank space (D c.
three lines, EH c. two lines) possibly due to the missing verses 29cd-33ab or damage from a common exemplar.
The blank is however misplaced.

28a adhvanam] X, adhvane R, adhane ABGMQ); ca] %, va EHS, tra A; na] %, - Q; gaccheta] X, gacchet U
28b prosyam na] ABDMQRU, prosyam na ELHNS, pro G%, pro[ ?i]to G, prosito Bh; pravised] X, navise
Bh, °se ABMQ 28c saharodhavisadini] X, saharovisadini R, grhorodha® Bh, samhareta vi° U 28d rudrani]
¥, tudrani R, tudranam G; devata] %, daivatam U 29a sudharmam] DEHS, °ma GR, °mi Bh, °mam ABMQ,
sudhanva U; °mim prahur] X, °mi prahu AR, °mi prahu Q, °mim ahur M, °mim ahuB 29b °karam] X, °kara
BM 3o0d vidyac] emend., vindyac U 31b vidyan] emend., vindyan U 33b vidyad] emend., vindyad U
33c¢ kurvita] X, kuryita M, kuryitar AB, kuryatar Q 33d mantropanayanani] ¥, mantropana®R, mantropata®
Bh, mantropara® G, maccopana® BMQ, maghropana® A, cidopana® U 34a kosthagarani] X, kostagarani D,
krostagarari ABMQ; kurvita] DU, yuiijita &, sumjita M, sujita Q 34c grhniyad] X, grhniyad ABQ, grhiyad
M, grhviyad U 34d adityas catra] ¥, dharmas caivatra Bh; daivatam] Bh, daivata > 35a jayam] X, jarya
Bh, jaya BMU; °mahuh] %, °namma Bh, °maha U 35b karma $obhanam] U, canukarakam DG, vanukarakam
ELHNS, vanuvarakam ABM, vatuvarakam Q, vastuvesanam Bh  35¢ alankaram] X, alamram M, °raU 35d
citrany] X, viprany U

HISTORY OF SCIENCE IN SOUTH ASIA 7 (2019) 52-71



70 VEDIC AsTRAL LORE AND PLANETARY SCIENCE IN THE GARGIYAJYOTISA

G BT FHeATaRoTH Od 4 |
HUSS JHaE HTH = SaaHq 1134 I
Il ARl e HE
e ERYUT = a9 asid i Re |l
QETRTET e eI |
AT FATE faag SEIST Zaat iz |l
IreTETE J Reere fUgasiss aread |
SAHTERIEIT TFST faREd N 3R
qUfed = a0d FATAR R |
TAANIENI = fUar= & Nl go |l
FATUT GUTHTET = STFRATRERH |
ferreRTaTTeRT = T SeTereREd 22 |
Tt QR Fara=ie feafernfa =1
FRi FH o Fided Qi faam Saar i eR |

37d U: ghatanam ca viSesatah// 42 U quotes end here in v. 42

36b °varanam] X, °caranam BhL 36¢ mandalam] ¥, mundanam U; yugmavasanam X, yugmavasam AQ,
thugmavasam BM, copavasanam? emend. 36d vidyac] X, vindyac U; daivatam] ABDGM, devatam E-
HLNS, daivatam BhU 37a ugram] UBh, ugra X ; caturdasim] X, caturdasi ABDGQ; vidyad] ¥, vidyad A-
BMQ, vindyad U,nama D 37c¢ bandhanam svariptiinam ca] Bh, bandhanam svanam %, bandhanam svati pu-
nam G?¢, bandhanam sva(ri)ti punam(ksa) GP¢, bandhanam rodhanam caiva U, pasatabadhanam pabhtinam
D 38a purvabhighatanam] DEHLNS, °dhatanam Bh, parvomidhathanam G, °ghanam ABMQ, *hananam
U 38b daruvadhyabhighatinam | D, daravadhaghatanam U, daruvadhyaghatinam EHLNS, daruvadyati-
nam ABMQ, dartinam visaghatinam Bh, darunam visaghanamtinam G 38c gramasenavadham] X, °vadya
A, °$enavadyu BM, gramam $enavadyam Q 38d vidyad] X, vindyad U, vidya ABMQ); rudro] X, tudro
ABMQ); tra] X, gra ABM, vatraQ 39a amavasya] U, amavasyam X, amavasyayam G, amimvasya Bh, ama-
nasyayam A, amanasyaya BM 39b pitryajiiotra] X, pitr yanujfiautram G, pitryajiaunam A, pitryajiaubham
BM, pitryasaulam Q; $asyate] X, Sisyate D 39c daivakaryagnikaryani] X, deva® BADEHLNS, devakaryani
kurvita U 39d gokulani] X, gaku® BM, gokulam tu U; gokulani nivesayet] X, gokulanivesayet D 4oa
purohitam ca] X, purohitaya U; varayet] D, varanam U, vasyet EHLNS, vavasye M, vasyeta G, vasye ABQ,
vasyetu Bh gob °kriyas] %, °kriyam U goc balim$ caro°] DEHLNS, °lims° AG, °limsaro Q, °1is° BM,°cado®
Bh, balim caivo® U god pitaras] X, pitas§ ABMQ; devatah] DEHLNS, °taX g41a kalyani] ABhGMU, °nim
DEHLNS, kanyani Q; paurnamasi] GMU, paurnamamsi AB, paunamasi Q, paurnimasim D, paurnimasi Bh,
paurnamasim EHLNS g41b °karakam] EHLNS, °karakam BhGQ, °karaka D, °karaka ABM, °karini U  41c
°karyagnikarye] ¥, °karya Bh, °karye’gni° U 41d ghosan] X, dyosan BM, °se U 42a rajiam] X, °jiam Bh,
°nam ABM, °nam Q, °jfiah U; purohitan] BhDG, °ta ABMQ, °tam U, purohitaéca L, purohicara H, purohi ENS
42b yajiiani] ¥, yajiams ca Bh; vividhani ca] X, °dhani G, °dhan api Bh 42c ca] X, praD 42d vidyacca]
BBhMQ, vindyaca G, , vindyacca U, vidyattu HLS, vidyatru EN, vidyatu D, vidya[tra ?] A ; devatam] ABhGR,
°ta X, daivatam D
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43 The reading suklacandramasor vrtah of ms. D suggesting a month to consist two Full Moons would yield
a pilrnimanta system, i.e., beginning and ending with a Full Moon. The order of paksa given here in pada c,
i.e., bright and dark, however, is not so satisfactory. On the other hand, an amanta system, i.e., beginning and
ending with a New Moon, described as containing one Full Moon (Suklacandramasivrtah) appears to me rather
trite.

43a etas] Bh, etat EHLMNS, eta ABDGQ 43b °varttante] emend., °varttate ADEGLQS, °vattate HN,
°varttateh BM, °varteta Bh 43¢ $uklapakse] AGLQ, °pakse$ H, °paksas S, °pa t E, °paksa BMN, Suklah
pakse D, sukle pakse Bh; ca krsne ca] %, T sne ca E, krsnapakse Bh  43d $ukla®] emend., sukla® BELHMNS,
°klam ABhGQ; °candramasorvrtah] D, °candramasavrtah %, °masyavrtah G 44a sada] X, sava ABMQ,
satam BhG; yukto] X, mukto Bh 44b brahmanah su°] X, brahmana su® E, brahmanasu® ABMQ, brah-
manam G, brahmananam G/ 44c tithayo] %, tithayoh AQ, tithim$ ca Bh; nirdiset] X, °se EHS, nirdaset
ABMQ); samyag] D, samya X, $amya S, yasyar G, yamya ABMQ 44d gargasya] D, gargasya X, gargyasya
Bh; vacanam] X, vavarta Bh 45a °gargiye] ¥, °gargiya N ; jyotisasastre ] D, jyotisesastre ¥, jyotihsastre Bh,
jyotiso$osa G tithikarmagunah] X, tithikaranagunah D, tithikamgunah G
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