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The distinctive features of Rik-Jyotisha

P. V. Holay
West Park Road, Dhantoli, Nagpur, India

Abstract. There are six appendices to the Veda, which include grammar, glossary of
words (7R ) etc. Jyotisha is one of those appendices. It mainly states the positions
of the Sun and Moon and gives the method of making calendars required for performing
sacrifices. There are two recensions of Jyotisha, Rik-Jyotisha and Yajus-Jyotisha. Rik
-Jyotisha uses 19 years luni-solar cycle while Yajus-Jyotisha uses 5 years luni-solar
cycle for its calendar making. Such cycles are called "Yuga" in these texts. The author
of this paper has in January 1987 read a paper on the subject at Hyderabad and also
published books on the said subject. The distinctive features of these two texts are not
properly understood by the students of the subject. The object of this paper is to give
the distincitve features of Rik-text as 19 year Yuga.

Key words : vedanga jyotish, metonic cycle
1. Introduction

There were three difficulties in interpreting Rik-text. The text is composed in the then Algebraic
terms and language. It keeps some names of the units used in it as silent. We have to guess them
and find them out, keeping consistency with the positions of the Sun and the Moon in the sky.
Secondly there are two verses in the text the first and 32nd which are ambiguous. They mislead
and give impression that the Yuga of Rik-Jyotisha is of 5 years: Thirdly the text does not mention
anywhere that 19 year luni-solar cycle is used in the construction of its Yuga. Yet we cannot
explain its meaning without using 19 year cycle.

Let us call Rik-Jyotisha as R 'V J and Yajus Jyotisha as Y.V.J. We are told that R V J was used
by the Vedic sages for religious purpose as hand-book for performing 6 monthly sacrifices. It is
treated as collection of "Mantras". Therefore, it is orally reproduced for thousands of years without
any change whatsoever, and the true meaning of several terms is lost in this process. Here we have
to use some legally settled rules of interpretation :

1. An interpreter of document knows a rule that "the author of the text, has placed comma and
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full stop in the document with all his wisdom. Itis only in a very rare case we should presume that
some mistake has crept in it in the process of reproduction”. 2.The portion of the text which
gives clear meaning should be interpreted first keeping the object of the textin view. The ambiguous
portion of the text should be interpreted thereafter using the rule of consistency.

There are in all 36 verses in RVJ and 43 verses in YVJ out of which 19 verses have the same
meaning. We have 6 verses in RVJ which are not included in YVJ. They are RVJ-2,13,19,29,33
and 34. We find that the author of YVJ had dropped RVJ-13, 19 and 34 because their wordings
could not be easily changed to suit the construction of 5 year cycle. We therefore, choose to
explain RVJ-19 first. It has to be explained along with RVJ-14.

2. RVJ 14 and 19

Sage Lagadha divided the ecliptic path in 27 equal parts called Nakshatras. They are named
according to the name of the prominent asterism in the divisions. The days were named in the
calendar according to the Nakshatra covered by the Moon on the corresponding day. The Moon
completes 365.25/27.3216 = 13.368546 sidereal periods in a year. The fraction of the incomplete
cycle is therefore 0.368546 i.e. (0.368516 x 27) = 9.95 nakshatras. In Vedanga this fraction is
called as "Nakshatra's Ritu-Shesh". In 19 years it totals to 189 nakshatras i.e. 7 sidereal months.

The year of the sacrifices was topical year each divided into 2 semesters (Ayanas) beginning at
the winter and summer solstices. The Sun covered the asterism Dalphinus (Shravistha) on the day
of summer solstice. There were thus 38 semesters in a Yuga. The total 189 nakshatra-Ritushesh
(190 - 1) was distributed in 38 semesters so that the Moon covered (5 - 1/38) nakshatras per
semester. ' .

Sy;nbols fJor Nakshatras : Sage Lagadha used a symbol for each nakshatra e.g. i.e. "Jau" for

"Ashwayug" , "Nya" for Bharanya etc. These symbols were derived either from the names of the
nakshatras or from the names of the deity presiding over them. He rearranged the list by skipping
over 5 nakshatras each time. The rearranged list is given in RV] - 14,

Sitere : YETRNIRFNoT : W : |
T SISesateeT Segafers 11 98 |l

Tilak calls this list as Javadi list. Sage Lagadha treats it as an arithmetic series with difference
of 5. It is used in RVJ -19 for finding out the names of the successive nakshatras covered by the
moon on the 1st day of each semester in the Yuga. RVJ 19 reads as under :

yfasrg] oI UfaeaT A ad |
A e R R % 1 9% 1l

Meaning : "If we break the chain of nakshatras (a nakshatra before Shravistha and reproduce
from it, Javadi multiplication series, (while crossing a group of 5 nakshatras) we get a Ritushesh in
lunar nakshatras at the interval of 6 solar months.
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Practical use : Take a rosary (HTell ) with 27 beads (’TUﬁ ) with one bead having different colour
(e.g. red) call it as Shravishthaa. Count the beads in a group of 5 each, beginning from Shravishthaa,
we are required to make 7 rounds of the rosary before we reach the red bead, because we have to
pass over it in earlier rounds. If RVJ 14 is reproduced while touching the links between each
group of 5 nakshatras we get the name of the first day of each semester. When we begin counting
for the next Yuga we have to move one bead backwards to reach the link before Shravishthaa.
Table 1 explains the mathematical calculations. The name of the day of the summer solstice is
found by adding 13 nakshatras each time because the Sun is at 180° away from the origin of its
sidereal period on such days.

RV 19 as explained by other scholars : According to us, it is not possible to explain RVJ - 19
with the concept of 5 years cycle. Dixit (1981 p.79) has expressed his inability to explain the first
line. For explaining the second line he introduced a theory of lunar seasons. There are 67 sidereal
periods of the moon in 5 years. He asks us to multiply 67 by six to obtain total number of 402
lunar seasons in 5 years.

The concept of such lunar seasons is totally absent in contemporary or subsequent
literature of 'Jyotisha'. It is totally absured. When B. G. Tilak (1914, p. 101), Dwivedi
(See Tilak 1914) and Kupanna Sastri (1985, p. 43) explained second line of RVJ-19, they
followed Dixit. Their suggestions to change the first word in the second line from "gafq"
to ¥a&fq ¥aaf or FJI to suit the meaning is based on their concept of 5 year Yuga.

While interpreting first line, Tilak (1914, p. 101) and Kupanna Sastri (1985, p. 43) followed

Dwivedi. They were confused over the meaning of the word "QT&I'@F*IF—[" and created its nexus
with "orient sign" in astrology. Dwivedi found that, because there are 367 sidereal days in a year,
in 5 years, 367 x 5 x 27 = 49545 nakshatras cross the eastern horizon. They changed the word

"TOITRART " to "IN " to suit the meaning as conceived by them. Tilak suggested that
"oq " should be treated as a group of 3 nakshatras. He criticised Dwivedi for his interpretation

which has no nexus with the object of the text. The confusion vanishes if we explain RVJ 19 with
the help of 19 year yuga as narrated above.

3. RVJ 13

The next verse that calls our attention is RV] - 13.

EcaR AT ag YAt Afdd
AR : TGt g 1l 93 1

Our explanataion for it is as follows. The mathematical operations in RVJ follow step by step.
The units of angle and those of time are derived from five year cycle. It presumes a year having a
length of 366 days equal to 372 tithis. Moon covers 361.8 nakshatras in this period. The ritushesh
in terms of tithis in such a hypothetical year is 12 tithis or 11 lunar nakshatras. The Sun covers
360.97° in such a year. RVIJ - 10 gives the positions of the Sun at the'end of each parvan in terms
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of nakshatras and bhaamshaas. RVJ-11 is provided by the sage to record the positions of the
Moon at the end of each parvan in terms of nakshatras and kalaas. These positions of Sun and the
Moon are further corrected and made consistant with the Yuga of 19 years with the use of RVJ-12
and RVJ-13 respectively. The length of ecliptic circle is thus corrected as 360°. The relevant

verses for our subject are therefore RVJ-11 and RVJ-13. '

Now Kalaas is a fundamental unit for measuring the time cycle, covered by the moon at the
rate of 603 kalaas per mean solar day. Itis initially presumed that moon takes 610 kalaas to cover
one nakshatra. Let us presume that moon starts its journey at mean time of sun-rise in the beginning
of the Yuga at zero kalaas. When it reaches the end of 'n' nakshatras it does so after n (610 - 603)
kalaas i.e. "7n' kalaas after Sun rise. Such number of kalaas are called Bhaadaan kalaas. RVJ- 11
provides a rule to calculate the time of entry of the moon on the day of change of various parvans
in a year. Kupanna Sastri has correctly explained the rule. We provide Table 2 to make his
explanation more clear. Column 7 gives the time of entry of the moon in the next nakshatra after
the end of each parvan in a year.

Purpose for providing RVJ - 13 : InRV]J-11 itis presumed that in a year of 366 days, moon covers
361.8 nakshatras, however, the year consists of 365.25 days. Sage Lagadha makes further
calculations for corrections in the following manner.

The average length of the year in a cycle of 19 years is 365.25 days, but the last year i.e. 19th
year is presumed as basic year (or leap year) having a length of 366 days, consequently earlier 18
years have an average length of 365 days and 5 hours (i.e. 126 kalaas). The Moon covers 361
nakshatras in this period. It appears that there was a practice of making calculations of Bhaadaan
kalaas at the end of various parvans in a group of 7 kalaas. The proper place for adjusting table
No.2 with the natural positions of the moon, by adding 7 kalaas was found by the sage after 15th
parvan and 9 days. Here he added 7 kalaas more in col. 7 of table 2. Table 3 gives the amended
position. The author of the Yajus-text has dropped this verse because it was inconsistent with his
theory of 5 years cycle.

RV]J 13 as explained by other scholars : Tilak (1914, p.73) uses three verses RVJ-11, 12 and
13 for calculating bhaadaan kalaas at the end of each Parvan according to his concept of 5 years
Yuga. Kupanna Sastri (1985, p.58) uses only RVJ-11 and gives the same result in easier
mathematical operation. (See table 2). Tilak's explanation for RVJ-13 therefore becomes, redundant
Prof. Kupanna Sastri interprets the words "Pakshaat Panchadashaat Chordham" as "after the fifteen
tithi" which is inconsistent with the wordings of the text (See Kuppanna Sastry 1988, p.55)

4. Other Verses

a) RVJI-13:

"Tga e aETRTeT Yaere e Ry gem : 1
qragadiad! g SRS/t @ aftfdhig 1 39 1
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This verse is provided in RVJ for actual observations of the crescent moon in the eastern sky
before the dawn of Amavasya day at the end of Pausha, Krishna Chaturdashi. On this day the
Moon covers Shravistha nakshatra. Such a day coincides with winter solstices only once in 19
years. He has therefore, dropped the verse from his text.

b) RVJ-land32:
"GO JTEdE gSrafer |
TS Yo R gy : 11 9 i

The word " HacER " used in Vedaanga has two meanings. When it is used as common noun it
means a solar year. Vedaanga years are further classified in five types, Samvatsara, Parivatsara,
Idaavatsara, Anuvatsara and Idvatsara. These are the proper nouns of its class. RVJ-8 and RVJ-
9 are provided for classification of the years according to the limits of tithis and nakshatras,
respectively, of the first day of each year. Table 4 gives the classifications of the year according to
tithis while table 5 gives their classification according to the nakshatras. From Table 4 and 5 we
find that in the cycle of 19 years we have five years which are classed as samvatsara. The word
"B " occurring in the first line of RVJ-1 has second meaning that there are five years with their
proper noun as Samvatsara in a Yuga of 19 years. This meaning is consistent with the other part
of the text and therefore we have to accept it.

¢)  RVJ-32 : Itreads as under :-

AEYFeTAgTRY GYHSURTHTIO : |
T YR DIt fFraTerd 11 31t

These are the wordings in the verse as narrated by Dixit (1981, p.93) which he found from the
copy of Bhatotpalas commentary on Brihatsamhita - Bhatotpalas dated his work as 966 A.D.
Present text reads as under :

e et W Ul soT 1T |
Y Ue o7 TSt T 1l 3R 11
We treat the former citations as original as it is age old.

The second line in the original verse reads as "gTRI GgHEIE " which means that there are five
sub-yugas in 19 years cycle and the description about the beginning and end of the said yuga
applies to last sub-yuga. This interpretation being consistent with other parts of the text deserve,
to be accepted.

5. Emendations or transformations
The scholars who had a concept that Rik-Jyotisha describes 5 year yuga, suggested 14 emendations
in the text by which they have actually transformed the nature of the Yuga from 19 years cycle to

5 years cycle. Table 6 gives their amendments. We have not suggested any amendments.

The last question about the use of 19 years luni solar cycle in Rik-Jyotisha is based on the
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absence of such a statement in clear words in the text. When we have conclusively proved that the
calculations in RVJ about the positions of the Sun and the Moon are based on 19 years luni-solar
cycle this question does not subsist . We further add that RVJ is not an educational text, its main
object is to provide rules for making a Iuni-solar calender consistent with the actual positions of
the Sun and Moon in the sky, which could be achieved even without stating the theory behind such
rules.

We hope this will help the readers in proper understanding of Rik-Jyotisha.
References

Dixit S.B., 1981, Bharatiya Jyotisha Shastra, Director General of Observations, Govt of India Meteorological
Department, New Delhi.

Kuppanna Sastri T.S., 1985, Vedanga Jyotisha by Legadha, Indian National Science Academy, New Delhi.
Tilak B. G., 1914, Vedic Chronology and Vedanga Jyotisha, Tilak Bros, Gwaliar Wada, Pune.

© Astronomical Society of India ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1998BASI...26...51H

