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The yuga of the Yavanajataka: David
Pingree’s text and translation reviewed *

Introduction

The Yavanajataka written by Sphujidhvaja Yavanesvara in the third century
AD was edited and translated into English by Prof. David Pingree in 1978.
The last chapter (Ch. 79) of this work is called Horavidhi and deals with
luni-solar astronomy on the basis of a period of 165 years called yuga and
the synodic motion of the planets. The text is marred by faulty editing, the
incorrect readings being adopted and the correct ones given in the apparatus
criticus, with the result that the translation is incorrect at places and the
meaning really intended by the author is lost.

The object of the present paper is to study this chapter so as to bring out
the meaning really intended by the author. The paper will be confined to the
study of the yuga of the Yavanajataka and its various constituents. In the
process the relevant passages and their translation as given by Prof. Pingree
will be reviewed and modified.

1 Time-measures

Verses 28-29 of Ch. 79 of the Yavanajataka give a table of time-measures.
Pingree’s text and translation run thus:
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trayah palah syuh kudavo’stamasca
tannadikakhyam vidurekasastim |
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tah sastiliptapi ca nadikakhya
bhavanti sastirdyunisa kramena ||28||
kala nimesastasata dasona

viduh kalastrimsa |ca| nadika tu |
dvinadikastu prathito muhurto
manapramanadividhiprasiddhau ||29]|

A kudava is 3% palas, and 61 kudavas equal 1 nadika. The nadikas
are also each divided into 60 liptas (“minutes”); there are 60
nadikas in a nychthemeron. One kala equals 790 (?) nimesas, one
nadika 30 kalas, and one muhurta 2 nadikas in the accomplishment
of the rules relating to measures and standards.

Remarks

(1) We find that according to this translation one nadika is equal to 30 kalas,
whereas in the formulation of the rules stated in vss. 11, 12, and 13 one
muhurta (“a period of 2 nadikas”) is taken equal to 20 kalas, and in verse 31
also one kala has been used in the sense of 1—10 of a nadika or % of a muhurta.
This discrepancy is due to adoption of the incorrect reading “kalastrimsa |ca|”
(in vs. 29b) in place of the correct reading “kalasta dasa” which has been
given in the apparatus criticus. Restoring the correct reading in place of the
incorrect one, we find that the text gives the following table:

3% palas = 1 kudava
61 kudavas = 1 nadika
60 liptas = 1 nadika
60 nadikas = 1 nychthemeron
790 nimesas = 1 kala
10 kalas = 1 nadika
2 nadikas = 1 muhurta (or ksana).
Likewise
20 kalas = 1 muhurta
30 muhurtas = 1 nychthemeron.

It is these two relations that have been used in verses 11, 12, and 13. The
same relations were given by Suéruta' and Paradara.?

1See Susruta-samhita; Sutrasthana, ch. vi. 4.
2See Brhat-samhita with Bhattotpala’s commentary, Sudhakara Dvivedi’s edition, p. 24,
lines 3-5.
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2) It is noteworthy that according to the Vedarnga-jyautisa® too
( y g ga-jyauti; ,

1
3§ palas = 1 kudava,

and 61 kudavas = 1 nadika.

But there )
1 nadika = 10% kalas.

It seems that Sphujidhvaja Yavane$vara has taken
1 nadika = 10 kalas

to avoid fractions, or he has followed Susruta or Parasara.

2 Tithis in the yuga

Verse 6 gives the number of tithis in the yuga (“a period of 165 years”). Pin-
gree’s text and translation run thus:

FHIT T G-
Ratraqamfaureis: |
EESEIDRF-EIGRCES

a9 T faggar € = gl

kramena candrah ksayavrddhilaksya-

stithiscaturmanavidhanabyjah |
satpancakagre dvisate sahasram
tesam yuge binduyutani sat ca ||6]|

The Moon is to be characterised by waning and waxing in order.
The tithi possesses the seed of the principles of the four (systems
of time-) measurement. There are 60,265 (days) in a yuga.

Remarks

The last sentence of this translation is wrong. The number 60,265 as well
as its designation as “days” both are incorrect. The word satpancaka means
6 x 5 i.e. 30, not 65; and the word “tesam” refers to tithis, not to civil days.
Moreover, the number of civil days in a yuga is 60,272, not 60,265. See below.

The second half of the text really gives the number of tithis in the yuga,
not the number of civil days in the yuga as supposed by Pingree. The error
is due to faulty editing of the text. The adoption of the incorrect readings
““Lkagre dvisate” and “bindu” in place of the correct readings “°kagra dvisati”

3See Yajusa-jyautisa, vs. 24.
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and “viddhya”, respectively has spoiled the text. It is noteworthy that the
correct readings are given in the apparatus.
The correct reading of the text is:

FHT TG e

SIREGRIEIERIEEIC Al

NGO g e

a9 o faeggart s T g1

kramena candraksayavrddhilaksya-

stithicaturmanavidhanabyjah |

satpancakagra dvisaty sahasram

tesam yuge viddhyayutani sat ca ||6]|

The tithi, which is the indicator of the gradual waning or waxing
of the Moon, is the seed of the principles of the four (systems of

time-) measurement. Know that there are 60000 plus 1000 plus
200 and 6 x 5 (i.e. 61,230) of them (in a yuga).

That is,
one yuga = 61230 tithis,
or 2041 synodic months, as stated in vss. 9 and 20 c—d.

3 Civil days in the yuga

Verse 7 gives the number of civil days in the yuga. Pingree’s text and trans-
lation run thus:

ﬁ'ﬂﬂgﬁﬁqﬁw

W
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Y€ EAESET ag= lloll
trimsanmuhurtam dinaratramuktam
suryodayat kalabudhastadahuh |
tesam Sate dve trisadekakagre
sat khayutanyarkayugam vadanti ||7||

A nychthemeron is said to consist of 30 muhurtas; experts on time
say that it beings with sunrise. They say that a yuga of the Sun
consists of 61,230 (tithis).

Remarks

The second sentence of this translation, though mathematically correct, is not
the correct translation of the second half of the text. The number 61330 and
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its designation as “tithis” both are wrong. The word “¢risat” means 300, not
30; and it is difficult to interpret “ekakagre sat khayutani” as meaning 61000.
Also, the word “tesam” refers to nychthemera or civil days, not to tithis.
The second half of the verse really gives the number of civil days in a yuga,
not the number of tithis in a yuga as supposed by Pingree. The error is
due to the faulty editing of the text. The adoption of the incorrect readings
“trisadekakagre” and “sat kha®” in place of the correct readings “trikrdastaka-
gre” and “satka®” respectively has marred the text. It is noteworthy that the
correct readings are given in the apparatus.

The correct reading of the text is:
& ‘ o .
AT, FTUTG:
awt 3d g Brpesent
TEAHET aa=T 1ol

trimsanmuhurtam dinaratramuktam
suryodayat kalabudhastadahul |
tesam sate dve trikrdastakagre
satkayutanyarkayugam vadanti ||7||

A nychthemeron (civil day) is said to consist of 30 muhurtas; ex-
perts on time say that it begins with sunrise. They say that a
yuga of the Sun consists of 60000 plus 200 plus 32 x 8 (i.e. 60,272)
of them (i.e. civil days).

That is,

one yuga = 60272 civil days.

The word “trikrt” means 3% i.e. 9, and the word “trikrdastaka” 3% x 8 i.e. 72.

Further remarks on vss. 6 and 7

Pingree is aware of the fact that the second half of vs. 6 should contain the
number of tithis in a yuga and the second half of vs. 7 the number of civil days
in a yuga, but his text has landed him in trouble and he remarks: “A more
logical order might be achieved by interchanging 6 c-d with 7 c-d.” He also
complains about Sphujidhvaja Yavane$vara’s way of expressing numbers in
verse: “The extreme clumsiness with which Sphujidhvaja expresses numbers
is a reflection of the fact that a satisfactory and consistent method of versifying
them had not yet been devised in the late third century.” But these remarks
are uncalled for, as it is all due to the faulty edited text.



724 The yuga of the Yavanajataka ...

4 Civil days in a solar year

Verse 34 gives the number of civil days in a solar year. Pingree’s text and
translation run thus:

T et g emremm |

AT g =g

T et JfIar yFRE 13l
sapancasastim trisatam dinanam
dyunam dvibhinnam tu dinamsakanam |
tryunam Satardham dinakrtsama syad
yaya bhavargam savita bhunakti ||34||

A year of the Sun consists of 365 days and 14; 47 sixtieths (amsas)
of a day, in which the Sun traverses the signs.

Remarks

This translation is incorrect, because “14; 47 sixtieths” does not yield the value
of the solar year according to Sphujidhvaja. For, according to this translation

one solar year = 6, 5; 14,47 days,

whereas according to Sphujidhvaja
one solar year = 6,5;17,5,27,16 days.

The error is due to the adoption of the incorrect reading “dyunam dvibhinnam”
in place of the correct reading “yugadvibhinnam” given in the apparatus.
The correct reading of the text is:

P - formi r
= Ty g =g
T et JIaT yHRE 13
sapancasastim trisatam dinanam
yugadvibhinnam tu dinamsakanam |
tryunam Satardham dinakrtsama syad
yaya bhavargam savita bhunakti ||34]|

A yuga of the Sun consists of 365 days and a fraction of a day

equal to fifty minus three divided by (the number of years in) a
yuga, in which the Sun traverses the signs.
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That is,
one solar year = 365 + civil days
60272
= 165 civil days.

This result confirms the statement of vs. 7 that there are 60,272 days in a
yuga (consisting of 165 years).

5 Civil days in a solar month

Verse 11 defines a civil month and gives the number of civil days etc. in a
solar month. Pingree’s text and translation run thus:

[ERITSIRCIEE LI E i o

SRR FET: |

FHATHIT T TFIG-

TRy fZoraahit: 1991

trimsaddinah savanamasa arka-

stryagrairvisista dasabhirmuhurtaih |

kalacatuskena ca pancasatkai-

stryagryamsakaisca dvigunaiscaturbhih ||11]|

A civil month equals 30 days, a solar month equals (a civil month)
plus 13 muhurtas and 4 kalas and 56 thirds and 2 fourths.

Remarks

Here the text is correct? but the translation incorrect. For, “paricasatka”
means 5 X 6 i.e. 30, not 56; also “tryagryamsaka” does not mean third, nor
“catur” fourth. Moreover, according to this translation,

one solar month = 30;26,9, 52,4 days
whereas, according to Sphujidhvaja,
one solar month = 30; 26, 25, 27, 16 days.
The correct translation is:

A civil month equals 30 days, a solar month is greater (than that)

by 1043 muhurtas, 4 kalas, and %613 of a kala.

4Read °rvisisto in place of °ruvisista.



726 The yuga of the Yavanajataka ...

Thus,

8
one solar month = 30 days + 13 muhurtas + 4§ kalas

60272
~ 1980

civil days,

because 20 kalas = 1 muhurta and 30 muhurtas =1 civil day.
This result also confirms the statement of vs. 7 that there are 60272 civil
days in a yuga.

6 Civil days in a synodic month

Verse 12 gives the number of civil days etc. in a synodic month. Pingree’s
text and translation run thus:

T TIFHFEH

GOSN Gl [gheTaeHT |

FHTHAT: TH I &S

T ARE: ¥ AR 119RI

ahnastu satpancakamekahinam

ksanastakau dvau dvikalavihinau |

kalalavah sapta Satam vidistah

samasabhinnah Sasinah sa masah ||12||

A (synodic) month of the Moon, which ends with a conjunction,

consists of 29 days and 32 ksanas minus 4 kalas and 107 sixtieths
of a kala.

Remarks

This translation is based on misinterpretation of the text and does not accord
to the teaching of Sphujidhvaja. For, according to this translation,

one synodic month = 30; 3, 55, 34 days,
whereas according to Sphujidhvaja.
one synodic month = 29; 31,50, 14, 24 days.

The error is really due to the adoption of the incorrect readings “ahnastu”,
“Satam vidistah”, and “samasabhinnah” in place of the correct readings “ah-
nam tu”, “satr dvisasta”, and “svamasabhinna” respectively which are given
in the apparatus.

Thus, the correct reading of the text is:
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SR ESER T
USSR 21 TgwoiaaHr |
FATHAT: TS T2TST
AT TEE: T AR 11921

ahnam tu satpancakamekahinam
ksanastakau dvau dvikalavihinau |
kalalavah saptasaty dvisasta
svamasabhinna Sasinah sa masah ||12|

6 x 5 — 1 days, 2 x 8 ksanas (muhurtas) minus 2 kalas, and a
fraction of a kala equal to 762 divided by (the number of) its
own (i.e. synodic) months (in a yuga): this is (the length of) the
(synodic) month of the Moon.

That is,
. _ _ 762 _
one synodic month = 29 days + (16 muhurtas — 2 kalas) + 2041 kala,
because there are 2041 synodic months in a yuga, = 620024712 civil days, because

20 kalas = 1 muhurta and 30 muhurtas = 1 civil day.
This again confirms that there are 60272 civil days in a yuga.

7 Civil days in a sidereal month

Verse 13 gives the length of a sidereal month in terms of civil days, etc. Pin-
gree’s text and translation run thus:

M, FofeTog

TOTT: 8TOTTY 1 Horel faem: |

FHIHAT T HAAHEI

o1 faohr gfosa: TERE: 11931

arksastu krttrirdvigunastu krcca
ksanah ksanardham ca kalasca tisrah |
kalamsakanam ca trisaptakagram
Satam vibhakto dalitaih samasaih ||13|]|

A sidereal month consists of 27 days plus 8% ksanas and 3 kalas
and 137 sixtieths of a kala: it is separated by half-conjunctions(?).

Remarks

The first line of the text is corrupt and the translation is arbitrary and wrong.
“Trisaptaka” does not mean 37; it means 3x7 or 21. It is difficult to understand
how the first line has been interpreted in that way.
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According to the above translation,
one sidereal month = 27; 17,10, 34 days
whereas, according to Sphujidhvaja,
one sidereal month = 27; 19, 18, 39 days.

The correct text is:

31 favhs o S| 119311

arksastrikrttrirdyuganastrikrcca

ksanah ksanpardham ca kalasca tisrah |
kalamsakanam ca trisaptakagram

Satam vibhaktam dalitaih svamasaih ||13|]|

A sidereal month consists of 3% x 3 days, 32 ksanas (muhirtas) plus
half a ksana, 3 kalas plus a fraction of a kala equal to 121 divided
by half (the number) of its own (i.e. sidereal) months (in a yuga).

That is,
. 1 _ 121 _
one sidereal month = 27 days + 95 muhurtas + STOS kalas,

because there are 2206 sidereal months (or Moon’s revolutions) in a yuga,

60272
2206

civil days,

because 20 kalas = 1 muhurta and 30 muhurtas =1 civil day.
This is true because there are 60272 civil days and 2206 sidereal months in
a yuga.

8 Intercalary days in a solar year

Verse 19(a—c) gives the number of intercalary days in a solar year and the
number of intercalary months in a given number of solar years. Pingree’s text
and translation run thus:

THGIHIG[RT] TR
AT fogar fosrsa |
EESEZIPELIREIR)

91l
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ekadasaikadal$a) bhagayuktya
yugadgatabdan vihatan vibhajya |
satpancakenadhikamasakaste

[119]]

The number of years which have passed of the yuga is to be mul-
tiplied by 11; 11 and divided by 30: (the result is the number of
lapsed) intercalary months.

Remarks

The text is correct with one exception that there should be “yutya” in place of
“yuktya” in the first line. But the translation is erroneous because the number
11; 11 (denoting 11%) is wrong. There are 11% intercalary days in a solar
year, not 11%. The correct translation is:

The number of years which have passed of the yuga, multiplied by
111—11 and divided by 30 gives the number of intercalary months (in
that period).

This is true because there being 1980 solar months and 2041 synodic months
in a yuga, there are 61 intercalary months in a yuga. Likewise there are %
or 11% intercalary days in a year.

9 Omitted tithis in a yuga

Verse 5 given length of a tithi in terms of civil days, the length of a civil day
in terms of tithis, and the number of omitted ¢ithis in a yuga, Pingree’s text
and translation run thus:

& =q: wiewamTg-
At sy 99y |
T FEAHILE3T 14l

dinam catuhsastilavonamahu-

stithim prasastyantyamahastu sarvam |
dvisastibhagam navatih sahasram

yuge turtunamapasuddhasatam ||5||

They say that a tithi equals a day minus 6—14th, but that every day
equals a tithi plus 6—10th. In a yuga there are 990 seasons (rtu),
(each) consisting of 62 (tithis).
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Remarks

1. This translation is incorrect, because

(i) if one tithi consists of 1 — 2 civil day, a civil day cannot be equal to

64
1+ 6% tithis; and

(ii) if there 990 seasons in a yuga and 62 tithis in a season, there must be
990 x 62 or 61380 tithis in a yuga. but according to vs. 6 there are
only 61230 tithis in a yuga.

2. The text given by Pingree is faulty, because he has adopted the incorrect
reading “dvisastibhagam navatih” in place of the correct reading “trisastib-
hagena yutam” and the incorrect reading “tvrtunamapasuddhasatam” in
place of the correct reading “ vamanamapasaptasatkam”. Partially correct
readings occur in the apparatus.

3. The correct reading of the text is:
o I wEwag-
Ry vy 96T |
ERIENIEEIR OIS
T sTAATIAHTE |14l
dinam catuhsastilavonamahu-
stithim prasastyantyamahastu sarvam |

trisastibhagena yutam sahasram
yuge vamanamapasaptasatkam ||5||

They say that a tithi is equal to a day minus 6—14 of a day, correct

up to the sixtieth of a sixtieth (of a day, i.e. up to vighatis), and

a day equals a whole tithi plus % of a tithi. The number of

omitted tithis in a yuga is equal to 1000 minus 42 (i.e. 958).

This can be easily proved to be true. For, in a yuga

(i) no. of tithis = 61230, and no. of civil days = 60272. Therefore,

tithi 60272 1 . 1d
11 = —— _—— 1V1
ORe I = 51930 6a CVE A
and
61230
one civil day 50272 + 63 tithis

Both the results are correct upto wvighatis.

(ii) no. of omitted tithis = tithis - civil days = 61230 — 60272 = 958.
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10 Conclusion

From the above discussion, we conclude that the yuga defined in the Yavana-

jataka contains:

Solar years = 165
Solar months = 165 x 12 = 1980
Solar days = 165 x 360 = 59400
Civil days = 60272
Synodic months = 2041
Intercalary months = synodic months — solar months
= 2041 — 1980 = 61 (vide vs. 10)
Synodic days or tithis = 2041 x 30 = 61230
Omitted tithis = tithis — civil days
= 61230 — 60272 = 958
Sidereal months
(or Moon’s revolutions) = synodic months — Sun’s revolutions
= 2041 — 165 = 2206
Risings of asterisms
(or Earth’s rotations) = civil days + Sun’s revolutions
= 60272 + 165 = 60437
Risings of the Sun = risings of asterisms — Sun’s revolutions
= 60437 — 165 = 60272 (vide vs. 8)
Risings of the Moon = risings of asterisms — Moon’s revs.
= 60437 — 2206 = 58231 (vide vs. 8)
Solar year = 6,5;17,5,27,16 days
Sun’s mean daily motion = 0;59, 7,55, 28 degrees
Synodic month = 29; 31, 50, 14, 24 days
Sidereal month = 27;19, 18, 39 days.

According to Suryasiddhanta:
Solar year = 6, 5; 15,31, 3 days
Sun’s mean daily motion = 0;59, 8, 10, 10 degrees
Synodic month = 29; 31, 50 days
Sidereal month = 27;19, 18 days.
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