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The five-year yuga and the associated scheme of two adhimasas have been
criticized as being “very crude”. The continued use of such a system over
thousands of years when even the simplest of observations would have revealed
the “defects” of such a system has puzzled many a scholar. Some have gone so
far as to suggest that Indian astronomers had no tradition of observational
astronomy. The mystery disappears when it is recognized that Vedanga jyotisa
is intimately connected with the Vedic ritual yajna. The five-year yugais nothing
but a reflection of the principle of five-fold nature of every thing in the universe
as per the Vedic dictum “panktam va idagam sarvam™. Contrary to the popular
belief, there is sufficient evidence to suggest that the Vedic astronomers not only
had a tradition of observations, but were also aware of the shortcomings of the
five-year yugaperiod. They must have instituted practices based on observations
to “correct” the “defects” of the five-year yuga, even if it was just for avoiding
the penalities (prayascinta) for not performing at proper time certain rituals such
as those connected with upavasatha and agnyadhana.
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INTRODUCTION

It is well known that Vedanga Jyotisa (VJ) is the general name by which one refers
collectively to the earliest codified texts of astronomy of ancient India, the Rgjyotisa
(RD), the Yajusajyotisa (YJ), and the Atharva jyotisa (AT). The RJ consists of 36 verses
and the YJ of 44 verses and the authorship of these two is ascribed to Lagadha, whose
disciple Suci composed and preserved the knowledge codified by his celebrated
teacher. The AJ consists of 162 verses divided into 14 chapters, but the author is
unknown. In this paper we will concentrate only on the RJ, and use the general term V]
also to denote only RJ, because, it is the oldest and is of immediate relevance to our
purpose. One of the distinguishing features of VJ is the use of a period of five years
called yuga, which is different from the much larger period also called yuga,' but which
came in to vogue in astronomy in the Siddhanta period. The five-year yuga.of VJ
consists of 62 chandramasas (synodic months), 1830 days and 1860 zithis (1/30 th part
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of a synodic month) and was taken to commence at the winter solstice. At the time of
V], winter solstice occurred at the beginning of the first zithi of the Sukla paksa of the
month of magha. There are two adhimdsas (intercalary months) in a yuga. The sun and
the moon are supposed to occupy the same position at the beginning of each subsequent
yuga and all the happenings would be repeated in the subsequent yugas in the same way.
Long after the time of Lagadha, the system of VJ was still being followed in India
although the winter solstice was placed in §ravana at the time of Jain astronomy.

VJ has often been criticized” for using this yuga period of five years as being “......
very ..... crude”. The accuracy of VJ is amuch discussed affair and it has been argued'g'4
that VJ suffered from two main defects. There are actually 1826.2819 days in 2 yuga
of five solar (sidereal) years and not 1830 as stated in VJ. Therefore, the winter solstice
would start about four days earlier after each yuga. Furthermore, there are 1830.8961
days in a period of 62 lunar months and not 1830. Hence, there would be a deficit of
about one tithi in a yuga of five years. It appears as a mystery why the Indian
astronomers continued to use such an absurd system for thousands of years. Is it
possible that the ancient Indian astronomers were not aware of these “defects”? Some
scholars have indeed assumed just this possibility and have levelled their criticism of
VJ, and of Indian astronomy as a whole, on this basis. An extreme example of this type
of criticism is found” in the following: *.... the acceptance of this cycle by Indians for
a period of six or seven centuries or even more demonstrates among other things that
they were not interested in performing the simplest acts of observational astronomy”.

This vitriolic criticism of ancient Indian astronomy in general, and VJ in particular,
is, in our opinion, a case of uncritical application of current scientific ideas to a work
so ancient that some parts of it are still obscure. One may also recall the statement of
Whitney6 regarding VJ: “..... and when we come to add that jyotisa (i.e., V]) has no
definable place in sanskrit literature or relation to the Vedic ceremonial ... we shall see
that this famous datum, which has seemed to promise so much, has caused so much
labor and discussion, ... is nothing but a delusive phantom”. This is inspite of the fact
that V] itself declares that it is for the purpose of the Vedic ritual yajiia! One should try
to understand VJ in its own contemporary context, i.e. what the actions of the Vedic
people were, their motivation, and the conceptual background of their work.

The purpose of this note is to point out that the concept of the five-year yuga period
is much older than VT itself and was not chosen by Lagadha7. It is but areflection of an
intrinsic Vedic concept of five-fold nature of every thing, and is intimately connected
with the Vedic ritual, yajiia. There is evidence to suggest that the Indian astronomers
were in fact aware of the so called “defects”, and took measures to “correct” them.
Astronomical observations were routinely made and there existed a group of professional
astronomers, Only the fact that VJ is deep rooted in the Vedic ritual of yajiia and is an
integral part of the same Vedic lore of five-fold manifestations can account for the
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continued use of VJ over thousand of years, its popularity declining only after the
importance of the Vedic ritual yajria itself had declined. The five-fold nature of some
aspects of the universe is important in the Jain tradition also. This accounts for the use
of the five-year yuga in Jain astronomy, even though the concept of time is different.

RaivoTisa

The Rgjyotisa preserves the Hindu traditional knowledge of astronomy essential for
Vedic sacrifices in a codified form akin to the style of the sutras, easy for memorization
but sometimes difficult for understanding. It is more like a pocket reference and gives,
among other things, the rules for the determination of proper times for the performance
of Vedic rituals. Both the RJ and the YJ recensions are well known with some variations
in readings and have about 30 verses in common. Several scholarly studies of the two
recensions have been published,8 asalsodetailed comparative tables of the corresponding
verses of the two recensions.” In this paper we will refer mainly to the text of V]
published by Sastry’

YUGA CONCEPT

The yuga period of five years, whose constituent years are called samvatsara,
parivatsara, idavatsara, anuvatsara, and idvatsara, has been in use since the Vedic
times. For example, in Rgveda (RV 7.103.7-8) samvatsara and parivatsara are
mentioned. The Taittiriya Samhita (TS 5.5.7.1-3), the Vajasaneyi Samhita (VS 27.45
and VS 30.16) and the Taittiriya Brahmana (TB 3.4.11 and TB 3.104) give the names
of all the five years, although, there is some variation in the names. The Taittiriya
Sambhita calls them samvatsara, parivatsara, idvatsara, iduvatsara, and vatsara, while
the Vajasaneyi Samhita and the Taittiriya Brahmanacall them samvatsara, parivatsara,
idavatsara, idvatsara, and vatsararespectively. The length of the solar year was known
to be a little more than 365 days, although the year was roughly taken to consist of 12
months of 30 days each (savana year). Taittiriya Samhita (TS 7.1.10) says that 5 days
more are required over the savana year to complete the seasons and that 4 days are too
short and 6 days are too long.'o The scheme of adding two intercalary months called
amhaspati and samsarpa ip a yuga is also of Vedic origin ' as is evident from Rgveda
(RV 1.25.8). 1t is clear, therefore, that the five-year yuga and the scheme of two
intercalary montbhs in a five-year period are much older than RJ and must have been in
practice for a long time before they were codified by Lagadha.

It is also evident that the five-year yuga system and the associated scheme of two
adhimasas continued to be in use in India for a very long time. It occurs in Mahabharata
(pancame pancame varse dvau masavupajayatah MBh 4-47), as does Kautilya’s
Arthasastra (panca samvatsaram yugamiti AS 2.20.69.71). Garga Samhita and
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Paitamaha Siddhanta all refer to the five-year yuga period of VJ. It has already been
noted that the Jain text Siiryaprajiiapti mentions it (ta panca samvacchara; sutra 54).
The Buddhist text Sardilakarnavadana also reflects the use of the five- year yuga of
Vi.

FIVE-YEAR YUGA : WHY?

The answer to this question can be found in VI, its Vedic sources, and in the close
connection between jyotisa and yajiia. The purpoe of VJ is described in verse:

kalajnanam pravksyami ........ yajhrarthakalasiddhaye (RJ 2-3)

“Ishall describe systematically the science of time for the purpose of determining
the appropriate time for different vajnas”

V] is not a mere civil calendar, but one whose purpose is a highly religious one, that of
determining the proper times for Vedic rituals. The importance of the Vedic ritual itself
is described in the following verse :

veda hi yajaarthamabhipravrttah ......
........ yo jvotisam veda sa veda yajiian (RJ 36).

“The Vedas have indeed been revealed for the purpose of the performance of

yajiias. But the yajfias are to be performed in different segments of time as

appropriate. Therefore, only he who knows the science of time, namely jyotisa,
understands fully the performance of ydjrias.

Thus VI not only specifies the role of jyotisa in the ritual yajra, but describes the
interdependence of jyotisa and yajna also. This is also true of the five-year yuga concept
which is also derived from the ritual yajfia.”

EVERY THING 1S FIVE-FOLD

The ritual of yajfia is central to the Vedas. The basic premise of yajia is to establish
explicit equivalence between two different objects by means of ritual action. For
example, in agnicayana, a huge altar consisting of five layers is constructed in the
general shape of a falcon, for, “he who is desirous of heaven may construct a falcon-
shaped altar”. By ritual action, the equivalence of the following are established: falcon
= altar, sacrifice = altar, and finally, sacrificer = altar. Therefore, sacrificer = falcon and
hence the sacrificer can fly to heaven. However, if the falcon is not well made the bird
will not fly. Altars are constructed according to strict geometrical principles as
explained in Sulbasutras. Another set of principles of equivalence is related to
astronomical concepts. For example, in agnicayana, prajapati, the Lord of Creation,
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is identified with time, in fact, the year (samvatsaro vai prajapatih PU 1.9; prajapatireva
sarvatsarah IB 11. 393; and sa esa prajapatireva samvatsarah KB VI. 15). Hence, it
takes a year from the moment the yajamana has generated agni in a special pot called
ukha (which he carries around with him), to the culmination in a twelve-day ritual at
the end. The altar as well as the yajiia is identified with prajapati. It is this identification
of prajapati with time on the one hand and the ritual yajnia on the other that holds the
secret of the five-year yuga period. The very first verse of R invokes prajapati in the
following terms:

pancasamvatsaramayam devam

yugadhyaksam prajapatim

dinartvayanamasangam

pranamyasirasasucih RJ-1)

“(I), Suci, salute with a bowed head, Prajdpati, who is the embodiment of the

five-year period and who presides over the yuga, and whe.has for his limbs, time

segments like the day, the seasons, the northerly and the southerly courses of the

Sun, and the month”.
This characterization of prajapati by a five-fold embodiment in time, is also reflected
in the five-layer structure of the altar which is also identified with him. In fact, the five
brick layers of the altar in agnicayana have the same names as the years in a five-year
yuga period.

The ritual yajna (adhiyajfia, to be more general) is characterized by an intrinsic
five-fold nature. There are five yajnas: bhitayajna, manusyayajiia, pitryajna, devayajia,
and brahmayajiia. The altars are also five in number: garhapatva, ahavaniya, daksinagni,
sabhya, and avasthya. There are five requisite materials for the yajna, which are
described in Satapatha Brahmana (SB 1.1.1-8), and it is said there that the sacrificer
gathers these five materials (pancasambharan sambharati).

The five-fold nature goes beyond the ritual (adhiyajfia) to the material existence
(adhibhuta) and to the primal self (adhyatma) also. This is all described in Tairtiriya
Upanisad beginning with the following declaration:

athatah samhitaya upanisadam
vyakhyasyamah pancasvadhikaranesu (TU 1.3.1)
“Now we shall explain the upanisad of the samhita under five headings™
It is also said
prthivyantariksam dyaurdiSovantaradisah
agnirvayuradotuascamdrama naksatraniapaosadhayo
vanaspataya akasa atma ityadhibhutam (TU 1.7.1)
“The earth, the sky (antariksam), the heaven, the main quarters and the intermediate
quarters (which constitute the set of five worlds); fire air, sun, moon and the stars (the set
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of five-devatas); water, plants, trees, ether and the atma (the set of five living being); thus
with regard to the material existence”.

This describes three sets of five members each, as external and gross embodiment of
the Supreme. This is followed by:
athadhyatmam pranovyanopana
udanah samanah caksus Srotram
mano vaktvak carma mamsam
snavasthimajja (TU1.7.1)
“Now, to the self; prana, vyana, apana, udana, and samana (the set of five vital airs), eyes,
ears, mind, speech, and touch (the set of five senses), skin, flesh, muscle, bone, and marrow
(the set of five constituent elements of the body)”.

This enumerates the three sets of five objects each, which are internal and subtle
embodiment of the Supreme: Again, one finds:

etadadhividhayarsiravocat

panktamva idagam sarvam

panktenaiva panktam sprnoti (TU 1.7.3)

“After having analyzed all this the sage declared: all this is verily pankra (five-fold); by

the pankra, indeed, does one secure the pankta”.
Thus the Taittirtya Upanisad declares every thing as having a five-fold nature and later,
goes on to describe the five kosas (sheaths) that cover the Self as the annamaya,
pranamaya, manomaya, vijnanamaya, and anandamaya kosas. A similar statement
occurs in Brhadaranyaka Upanisad:

sa esa pankto yajiiah

panktah pasavah panktah

purusah panktamidam sarvam

yadidam kimca (BU 1.4.17)

“so this yajiia is five-fold, five-fold are the animals, five-fold is the person, five-fold is all
this world, whatever there is”.

Thus $ruti declares that there is a five-fold principle that pervades the entire universe
and that the principle is manifest in the external and gross aspects as well as in the
internal and subtle aspects.

TME UNITS IN V]

While the main attention so far has been focused on the five-year yuga period, there are
other intervals of time, such as chandramasa, tithi, kala, muhirta, and kastha are
referred to in RJ. The relationships among these time units can also be found in RJ.
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124 kasthas = 1 kala

20.1 kaldas = | muharta

30 muhurtas = 1 aho - ratra (day and night)
2 parvans - 1 chandramdsa

2 months = 1 Rtu

2 ayanas = 1 year.

It is interesting to note that the smallest unit of time, kastha is given in terms of the
duration of five aksaras:

kasthah pancaksarahsmrtah (RJ - 18)

The same five-fold principle is operating at the subtle (kastha) and at the gross
(yuga) level of measurement of time and time itself may be regarded as pankta. This
idea is strengthened in view of the pankti-meter consisting of five padas of eight
syllables each. Sruti declares, “five-footed is the pankti-meter and yajfa is a pankta”.
It may be noted in passing that the number of panktis in RgVeda is equal to the number
of muhartas in a year and also to the number of bricks in the altar. The five-year yuga
is simply another manifestation of “panktam va idagam sarvam”. It is this strong
dictum of Sruti that everything is five-fold that perpetuated the use of the five-year yuga
over such a long time.

“ACCURACY” OF V]

It must have been known even in those early days that 62 synodic months take almost
a day more than the 1830 days given in VJ, because at the end of one yuga, amavasya
must have been observed to occur on the day next to the 1830". Observation at the end
of the next yuga would have clearly shown this (because of the cumulative error), the
moon would have been well up in the sky at sunrise showing the day to be caturdasi or
even trayodasi, so that amavasya would occur one or two days later. The priests would
never have failed to notice this, because, it was their duty to observe the last
disappearance of the old moon and the first appearance of the new moon. This is
connected with the upavasatha and referred to in the following verse:

caturdasSimupavasathastathabhavet

yathodito dinamupaiti candramah

maghasuklahniko yunkte

Sravisthayam ca varsikim (RJ - 34)

“That caturdusi tithi on which the moon rises almost as the sunrises is the upavasatha. Any
characteristic of the first day of the bright fortnight of the month of mdgha links the
naksatra of the last day of the previous year (§ravana) with §ravistha (i.e., it is common
to both)”,
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Upavasatha day is the day of pindapitryajiia and the day previous to that is adhana or
diksa day and the next day is isti day. Moon rising at almost sunrise indicates that the
time is near newmoon. By contrast, if the moon rises well before the sun rises, it is
technically called uddrsta, and all excepting vajasaneyins and Baudhayanas have to
perform an expiatory rite, prayascitta to nullify the evil that will accrue and perform
punaradhana, if the adhana had already been done the previous day. This shows that

. the priests had to be very careful to avoid such a thing happening and they must have
had rules formed from observations over a long time to fix the calendar. The fact that
the Vedic priests did indeed make observations is evident from the statement in the
verse RJ-24 regarding ascertaining calculations by observations (ityupaya samudde-
Sah ...... )

The fact that there were astronomers who made observations is attested by the
reference to naksatradarsa, anobserver of stars,in VS (VS 30.10) and to naksatravidya,
the discipline of astronomy, in CU (CU 7.1.2; CU 7.7.1). It has been suggested by
Sastry1 'thata day could have been tacitly added to the yuga after its end (just as we add
adayin aleap year) and not counted in the calculation. This would avoid the most patent
discrepancy. However, another type of discrepancy would accumulate as 62 synodic
months = 1830.8965 days. An intercalary month would have to be dropped after 6
yugas, and a second intercalary month dropped after the next seven yugas and this cycle
would have to be repeated. It may be noted, however, that it is not really necessary to
know the rule as to when to drop the intercalary month. Mere observation of the moon
in the §ravistha region of the sky would have shown the need or lack of it for an
intercalation.’’

JAIN ASTRONOMY

The concept of time in Jainism is quite different from the Vedic concept and yet, the
five-year yuga was being used in Jain astronomy also. The reason appears to be that the
number five is also very important for the Jains. According to Jains, time is one of the
five non-living category: pudgala (matter), dharma (movement), adharma (rest),
akasa (space), and kala (TVDS 5.1). These five are permanent in nature and together
with living beings, are fixed as the sole constituents of the universe and are devoid of
touch, taste, sense and color (TVDS 5.4). The function of time is to explain (a) the
existence in the present, (b) change, (c) movement, (d) long and (e) short duration
(TVDS 5.22). The Jains admit five kinds of knowledge: mati, Sruti, avadhi, manhparyaya,
and kevala (TVDS 1.9) and practice five virtues: ahimsa, truth, non-stealing, chastity
and non-attachment. They also undertake five vows (TVDS 2.15), and there are five
meditations associated with each of the five vows (TVDS 7.3-8). There are five senses
(TVDS 2.15) and five causes of bondage (TVDS 8.1). The effect of all these fives is
similar to that of the vedic dictum “panketamidarn sarvary” , and helps explain the
continued use of the fiveyear Yuga in Jain Astronomy.
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CONCLUSIONS

We have clearly demonstrated that the five-year yuga cycle of VI is much older than
VJand was not selected by LLagadha and continued to be in use for a very long time after
VIJ. Its popularity is due to the Vedic dictum of being pankta. Vedic priests did make
observations and had formulated rules for overcoming whatever shortcomings a five-

year cycle might imply.
LisT OF ABBREVIATIONS
Al Atharvajyotisa RV Rgveda
AS Arthasastra of Kautilya TB Taittiriya brahmana
BU Brhadaranyaka upanisad TS Taittiriya samhita
IB Jaimini-brahmana TU Taittirtya upanisad
KB Kausitakt brahmana TVDS  Tamvarthadhigama sutra
MBh Mahabharata \"2l Vedanga jyotisa, here also used for RJ
PU Prasnaupanisad A Vajasaneyt samhita
RJ Rgjyotisa Y] Yajusa jyotisa
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