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ABSTRACT

In India, the caste system is a living reality. The caste system is characterized by hierarchy,
economic specialization and endogamy. The different castes are divided into endogamous
groups. These endogamous groups vary in their gene frequencies even though they share
the same ecological niche. Principles of endogamy regulate their gene pool and are normally
not disturbed except by selection effect and mutation. In Uttar Pradesh like other parts of
India, there are several endogamous groups of Brahmins. Probably these endogamous groups
are split products of a larger group. Therefore, in order to examine the hypothesis whether
these endogamous groups are the products of fission of a common parental population or
independent realities, which have evolved during the course of time and continue to exist
as individual genetic isolates. Studies have been done on their demographic, morphological
and genetic traits. These traits indicate similarities between the Brahmin groups, suggesting
the belief of a common parental stock or “original oneness”. The statistical test for natural
selection (of Crow), Morphological distance-T2 (of Sanghvi), and G2 for genetic distance
(Sanghvi) were also used to assess quantitatively the biological affinities between these
groups. On the basis of these statistics, it appears that probably the process of fission following
adaptation to new ways of life has been at work (as historical evidence with various myths
and legends also suggest the same), resulted in the formation of different endogamous groups
of Brahmins.
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INTRODUCTION

Biological anthropology focuses its attention on the study of biology and
environmental factors including micro and macro-evolutionary forces. These forces
ultimately determine the biological structure of human population. Mendelian
population or breeding population as defined by Dobzhansky is considered as the
unit of the study. The Indian sub-continent with a panorama of social diversities,
ethnic differences and rich cultural heritage includes a large number of endogamous
groups. There are religious, linguistic and ethnic divisions of the Indian populations,
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Besides these, there is an interesting population segmentation comprising numerous
caste groups, many of them further divided into smaller units called isolates which
restricts the flow of genes within the same isolates. Such isolates represent the
effective breeding population which is governed by Mendelian precepts sharing a
common gene pool and is therefore a justifiable unit for genetic studies.

Various studies undertaken in this country reveal a great deal of morpho-genetic
diversity at the levels of the endogamous groups (Malhotra, 1974). Each
endogamous group has a definite form and continuity. Such groups represent
populations which are not merely a conglomeration of individuals, but are ordered
coherent systems to definite degrees. The structure of such Mendelian populations
is manifested in a series of genetical, biological and cultural characteristics. There
are strong similarities and differences among these populations. The neighbouring
populations have a strong possibility of higher levels of biological and cultural
exchange. Demographic structure is relevant and provides a milieu on which agents
of genetic change may operate. Thus, the dynamics of a population cannot be
understood without a proper understanding of fertility, age and sex composition,
which are quite wider. Fertility and mortality patterns are the aspects through
which natural selection operates. It is in fact a differential fertility and mortality
which effects the genetics combined in genotype having their own behavioural
consequences. Therefore, in order to understand the interplay of genes into
genotypes it is necessary to examine the genealogical data and marriage
practices of the population. In fact, demographics, morphological and genetical
components must be essentially examined for a proper and intensive study of a
population.

Anthropologists studying Indian population have long held the view that the
different endogamous groups which have the same general name may be the
product of a single parental population. “Brahmins” is a general appellation applied
to a number of endogamous divisions indicating that they have the same rank and
status in old social order. Brahmins constitute a very important social group having
the highest social status in the hierarchy of Hindu castes. Karve (1958, a,b,c, 1959)
on the basis of her cultural data and physical measurements (1941, 1948, 1951) on
Maharashtrian Brahmins has put forth the hypothesis that the ‘sub castes’ were
not derivable from castes, but were independent social realities. The Maharashtrian
Brahmin groups examined by her, no doubt shared the same social status and
function in the Hindu society but not the biological affinity which is expected if
they had arisen as a result of the process of splitting from a common parental
stock. On the other hand there have been historical cases of ‘sub-castes’ as split
product of a larger division. They have arisen as a group with a definite status as a
consequence of the process of fission.

In Uttar Pradesh a case of Brahmins possibly suggests that the process of
fission following adaptations has been at work and ultimately resulted into the
formation of independent groups, of Brahmins who continue to exist as individual
realities.
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MATERIALS AND METHODS

The present study considers 500 households representing five endogamous groups
of Brahmins; Kanyakubja, Sarayuparin, Saraswat, Gaur and Sanadhaya Brahmins
drawn from their own specific areas of concentration in a random manner. Every
attempt was made to exclude any personal bias on the part of the investigator.
Blood relatives were completely avoided and only husband, wife or their offsprings
were included in the sample. The total number of Brahmins considered for the
present study of the Brahmins is 2789 of which 1493 are males and 1296 are females.
The number of Brahmins studied group wise are as follows: Kanyakubja Brahmins:
Male-318, Female-288, Total-606; Sarayuparin Brahmins: Male-327, Females-270, total-
597; Saraswat Brahmins: Male-258, Female-251, Total-509; Gaur Brahmins: Male-299,
Female-240, Total-539; Sanadhya Brahmins: Male-291, Female-247, Total-538.

The data for the present study was collected from the original locus of concentration
and was drawn from the districts of Lucknow, Faizabad, Meerut, Aligarh and
Hathras. The following data on these subjects was recorded.

THE DEMOGRAPHIC DATA

Demographic data collected through household schedules were analysed to depict
the composition of the population in terms of age sex, education, marital status,
occupation, economic status and the pattern of mating, marital distance, marital
migration, age at menarche, age at marriage, age at first conception and last
conception, age at menopause, fertility, mortality and morbidity patterns have been
analyzed. Selection Intensity Index has also been calculated for each population
(Table 1) (Fig. 1).

GENETICAL DATA

The genetical data included an analysis of six gene traits representing different
loci. The traits considered are the ABO, MN, Rh (D) blood groups, the ABH(O)
secretion in saliva, Secretor and non-secretor phenotypes,ability to taste phenyl
thio-carbamide (PTC) solutions and colour blindness (Table 4).

MORPHOLOGICAL TRAITS

Fifty one somatic measurements and 16 Indices provide the basis for the elucidation
of the somatological or morphological characterization of the Brahmin population
(Table 2, 3).

STATISTICAL METHODS

Statistical procedures which enable distance coefficient to be calculated from
qualitative or discontinuous traits are of particular significance for genetical
variables. Most of these follow the original �2-method designed by Sanghvi (1953).
However, Sanghvi (1953) has designed the statistical method of biological
comparison by which it could be possible to arrive at a quantitative measure of
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biological differentiation between a pair of endogamous groups based on all the
characters whether genetical or morphological. He calls such a quantitative measure
based on genetical traits, as the “genetical difference’ and the ones based on
morphological measurements as “morphological difference”. Thus the values
obtained would enable us to comprehend the relationship between the groups,
and compare the relationships of genetical differention with that of morphological.

We have chosen to use the statistics developed by Crow (1958)-Natural Selection,
by Sanghvi (1953)-T2 (morphological difference) and G2 (genetic difference). T2 was
determined by the application of the t test. G2 was arrived at by the application of
the Chi-square test (Fisher 1941) to 2 × 2 and 2 × n tables (with Yate’s correction
applied to each 2 × 2 table). The statistical significance of various differences is
indicated on the Tables by superscripts.

DISCUSSION

The materials have been considered on three levels : (1) Characteristic of the
individual group, (2) Intergroup differences and (3) Over all differences. Table 1
gives an idea about the Index of opportunity for selection among Uttar Pradesh
Brahmins were as Table 2, 3 and 4 gives an idea about the degree of somatometrical
(T2) and Genetical (G2) affinity between the group. The demographic analysis of
the Brahmins indicates only marginal differences except Saraswat Brahmins, all
the other four endogamous groups of Brahmins have sex ratio lower than sex ration

Figure 1 : Index of Opportunity of Selection
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of India. It is further noted that Saraswat Brahmins also have the highest mean age,
youth dependency ration. On the other hand, Kanyakubja Brahmins have low Crude
Birth Rate, General fertility rate and Crude Death Rate.

The opportunity of natural selection among Brahmins has been worked out on the
basis of selection intensity as suggested by Crow (1958). This index is slightly higher
among Saraswat Brahmins as compared to other Brahmins. This might be due to
the fertility differences among them.

GENETICAL DISTANCE

Morphological Distance

Figure 2: Comparison of genetical and Morphological Differences among the
5 Endogamous Groups of U.P. Brahmins

CONCLUSION

The present study is based on the demo-genetic and morphological make up of the
five Brahmin populations which clearly demonstrates that these five endogamous
groups of Brahmins understudy are settled in their specific areas of original
concentrations and by the practice of endogamy they have maintained their distinct
identities and have their own gene pools. Their social history ibased on myths and
legends suggests that perhaps they are the descendants of a common parental
population. As such, it is expected that this original oneness should also be reflected
in their morpho-genetic makeup. As they exhibit a similar pattern of phenotypic
variation, as indicated by the six genetic loci (ABO, MN, Rh(D), ABH secretion in
saliva, PTC Tasting ability and colourblindness). However, the morphological
characters, particularly, some of the somatic measurements indicate significant
differences among certain groups of Brahmins.
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The five Brahmin populations are settled in their own specific areas ranging from
Western Uttar Pradesh to Eastern Uttar Pradesh. These areas do not have uniform
environmental conditions. There are differences in their health, hygiene, nutritional
habits, economic and cultural factors including the behavioural norms and practices
relating to food diseases etc. Perhaps these differences are the basis for the observed
morphological variations among these five groups of U.P. Brahmins. However these
environmental conditions have not been so potent to cause further genetical
differentiation and, it requires a very long period for change to be evident in the
genetical traits. Therefore, the genetic picture remains the same and confirms the
hypothesis of original oneness.

Thus, in the case of Uttar Pradesh Brahmins on the basis of present study, it appears
that probably the process of fission following adaptations (as historical evidence
with various myths and legends also suggests) to new ways of life has been at
work and resulted into the formation of different endogamous groups of Brahmins.
It may be further emphasized that there is still a need for assimilation of new results
using more sophisticated techniques and markers. However, a clear exposition as
to which groups are really closer and which stand apart can be seen.

Table 1: Index of opportunity for selection among Uttar Pradesh Brahmins

Crow Index Kanyakubja Sarayuparin Saraswat Gaur Sanadhaya
Brahmin Brahmin Brahmin Brahmin Brahmin

No. of women aged 40+ 73 73 75 71 55

Total No. of live Births 70 328 73 67 240

No. of surviving upto 15 years 63 301 67 59 209

No. of death upto 15 years 5 24 4 7 13

Proportion of surviving (Ps) 0.900 0.9176 0.917 0.880 0.870

Proportion of dead (Pd) 0.071 0.073 0.054 0.104 0.054

Mean live Births (X) 5.013699 5.1369 4.17333 4.614286 4.709091

Variance of live Births (Vf) 6.80414 6.889771 7.055074 6.635635 5.02471

Index of mortality (Im)=-Pd/Ps 0.078 0.0795 0.058 0.118 0.062

Index of fertility (If)=Vf/x2 0.27068 0.2610973 0.405075 0.311654 0.266587

Index of Total Selection 0.08666 0.364043 0.49973 0.472152 0.322445
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Table 2: Value of overall genetical distance (G2)

Pair of ABO MN Rh Secretor/ Taster/ Colourb- Total Genetic
Endogamous system system system Nonsecretor Non lindness No. of distance
groups (5) (2) (1) (1) Taster (1) degree (G2)

(1)   of
freedom

Kanyakubha 8.7110 0.1784 4.0312 1.7686 0.5264 0.4210 11 1.4215
Brahmin ×
Sarayuparin
Brahmin

Kanyakubha 1.9758 0.1828 2.4050 0.5332 0.5264 0.8658 11 0.5899
Brahmin ×
Saraswat
Brahmin

Kanyakubha 2.9598 0.0868 4.0312 0.0838 0.7420 0.0000 11 0.7185
Brahmin ×
Gaur Brahmin

Kanyakubha 4.2908 0.2374 3.1914 0.1852 1.0972 0.1164 11 0.8289
Brahmin ×
Sanadhaya
Brahmin

Sarayuparin 3.0910 0.3618 0.2442 0.3618 0.0000 0.0824 11 0.3764
Brahmin ×
Saraswat
Brahmin

Sarayuparin 1.9104 1.0840 0.0000 1.0840 0.2120 0.4210 11 0.4283
Brahmin ×
Gaur Brahmin

Sarayuparin 2.8360 2.0886 0.0612 2.0886 0.5792 0.0962 11 0.7045
Brahmin ×
Sanadhaya
Brahmin

Saraswat 0.5344 0.1940 0.2442 0.1940 0.2320 0.8658 11 0.2058
Brahmin ×
Gaur Brahmin

Saraswat 1.3766 1.3448 0.0642 1.3448 0.5792 0.3544 11 0.4604
Brahmin ×
Sanadhaya
Brahmin

Gaur Brahmin × 0.9880 0.5186 0.0582 0.5186 0.0904 0.1164 11 0.2082
Sanadhaya
Brahmin
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