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VARIATION IN FINGER RIDGE COUNTS AMONG 5
ENDOGAMOUS GROUPS OF RAJASTHAN

K.C, Malbotra and B. Sarkar

INTRODUCTION

Holt's extensive geaetic investigations of total finger ridge count (TFRC) have
established beyond doubt that the trait is determined by additive polygenes with fa
dependent effects, without dominance and without environmeatal influence (Holt, 1968,
Loesch, 1983). The trait TFRC with high heritability, genetic variance being over 70
percent, has been during the last 15 years subjected to ive biologtcal i igati
The trait has beco employed, by a number of investigators, to study its distribution
between and within major ethaic groups (for references see Mavalwsla, 1977), to study
microevolutionary variation (Roberts and Coope, $972, Chai, 1972; White and Persons,
1973; Rothbammer et al., 1973; Friedlaender, 1575; Malhotra, 1978), to study
variation within populations (Persons, 1964 ; Jantz, 1977), to study veriation within
individuals (Holt, 1951, 1958 ; Jamtz, 1974, 1975, 1976, 1977, 1979 ; Harvey and Siogh,
1980 ; Chakraborty and Malhotra, 1981 ; Chakraborty ef al., 1981 ; Loesch and Martin,
1982 ; Malhotra and Sen Gupta, *1984) and to study association between the trait and
various congenital malformations (for a review see Holt, 1968 ; Schauman and Alter,
1976 ; Loesch, 1983).

Despite the fact that India continues to have a strong tradition of research in
dermatoglyphics, not many populations have been investigated for the trait TFRC,
a0d therefore our knowledge of the ethnic and geographical variation of the trait in the
country in gencral and westorn India (except Maharashtra) in particular is limited.

The purpose of this paper, thereforo, is to report for the first time distribution
of TERC and absolute finger ridge counts (AFRC) among five endogamous groups from

the westera Indian state of Rajasthan.
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MATERIAL AND METHOD

The materials lysed here wore collected as part of an onmgoing joint Indo-
Soviet anthropological project during 1978-79 from Udalpur district in Rajasthan state,
Among other biological and cultural data, bilateral inked finger and palmer priots were
also collected from S end populati four caste Hindus (Palival Brabmio,
Rajput, Oswal and Meghwal) and a tribal group, the Bhil. Prints of 300 males, 100
from each group, aged 10 to 55 years, were obtained ; prints of 20 ipdividuals could pot
be utilized owing to imperfect printing. The ridge counts of digital patterns were scored
after Holt (1658). For esch digit both total and absolute ridge conats were determined.
Usipg thete counts, both tctal :nd absolute count for eack hand were alo calculied
and finally the traits TERC sxd AFRC for each group were delermined. The names of
the five groups sludied, sample sizes and the abbreviations used are given in table t,

RBSULTS

Total Fioger Ridge Count (TFRC)

The means and standard deviations of the ridge counts for individual fngess,
surmed counts of each band and trait TFRC are set out in table 2.

The bighest mean ridge count, amopg all the groups and on both hands, is for
digit [ and the Jowest, with the exception of Palival Brabmins, is for digit 1I. The
mean ridge counts in decreasing order of magnitude on both hands are those fer digits
L1V, V, Il and Il among Oswals, Meghwals, and Bhils ; Palival Brabmins and Rsjputs
however show some departures from this pattern (table 2).

An examination of the standard deviations of the ridge counts on different fingers
of cither right or left hand will show that digit II, with the exception of the Palival
Brabmins, is most variable and digit ¥V, with the exception of the Oswal, is the least
variable

In general, the ridge counts of right band digits are greater than the corresponding
loft hand digits ; of the 75 homologous pairs among the 5 groups, 17 pairs (68%) bad
higher counts on the right digits, 7 pairs on the left digits and one pair bad equal
count. Summed counts on the right hand in all the five groups are greater compased to
the loft hand. However, bilateral differences between the digits or hands are stattstically
non-significant (tadle 4),

Abeolute Finger Ridge Count (AFRC)

In table 3 means and standard doviatiens of the absolnte ridge counts for
individual digits, summed counts of ¢ach hand and trait AFRC are presented.
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The Rigbest mean ridge count on the right hand ameng all the groups is found
io digit I and the lowest, with the exception of Bhils, is in digit V; On the left hand
the groups depict certain departures ; in 3 groups digit IV aod in 2 groups digit I
depicts highest mean ridge count, and in 3 groups digit V and ia 2 groups digit II have
the lowest oount. These differences were expocted in view of the fact that whorls occar
in higher frequeacy on the right digits I and IV pared to the corr ding left
digits.

The mraa ridge counts in dacreasing order of magaitude on the right haud, with
ths exseption of Maoghwals, ars those for digits [, {V, I, I[l and V; on the left hand
the pattera is variable, though the order tends to be IV, I, III, I and V,

The standard deviations in respect of absolute counts on diffarent digits depfct
geeater iatsr-populatioa variability compared to total counts, Thus, oa the right band,
whil: ia 3 groups digit [ is mast variable, in 2 other groups it is digit Il. The left hand
digits 2-nd0g the 5 groups dspict even greater hsteroganeity; except digit V which is
least viriable on either right or left haad and am»ag all the groups, all the other four
digits, oae in each group, are most variable.

The connts on right hand digits, with the exception of digit III (in 3 groups)
and digit V (ia one group), are greater thaa ths corresponding left hand digits. Summed
abiolute eauats 0a the right hiad in all ths groups are greater compared to the left
haod. Howsver, the observed bilateral differences in all cases are statistically not
sigaificant (table 4).

Inter Population Variation

The valnes of mean summed total count on the right hand vary from 70.05 among
Meghwals to 74.92 in Rajputs, aud on the left hand bstween 67.45 in Palival Brahmins
10 73.03 in Rajputs. The lowest TERC, 137.78, is observed among Meghwals and highest,
14795 among Rajputs, [t is noteworthy that the 5 populations uader study show
homageneous distributian fa total count either on right or left hand or the trait TFRC as
none of the t-values (table S) are significant at 5% level.

Similarly, in respect of mean absolute counts aiso, the groups show homogenecous
distribution either on the right or left hand or the trait APRC (table 5). However,
the highest value of AFRC is observed among the Rajputs (206.64) and lowest among
the Meghwals (183.60)

DISCUSSION

Ta genoral, the pattern obierved in the present stady in respoct of the mean total
rid3: co>nat and msan absolute oauat on diffsrent digits is in agresment with numerous
previons investigations bath from Tadia and abroad (for total couat amoug others see,
Holt, 1958 ; Mavalwala, 1963 ; Mudhotra e al,, 1974, 19303, Binerjoo and Baaerjeo
1975 aud for absolute count ses Malhotea et al., 19803, b).
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It is interesting, though somowhat unexpected, that the § bierarchical endogamous
groups from Rajasthan, showed b distribution for both the digital traits
TFRC and AFRC. Ia respect of § blood groups and four red cell enzymes:.a coosiderable
heterogencity was observed among these groups (Papiba efal., 1982) aod wotably
the Bhils, a tribal group, as expected, showed p d differences from the other
four groups. Barlier, Malhotra e al. (1981) found a great deal of variation among
these groups io respect of palmar bypothenar triradii.

The Bhils are widely distributed in several western and central Indian states.
Rarlier, Malbotra er al. (1980a) studied a sample of Bhils from Maharashtra and reported
the values of TFRC as 134.57+5.15 and 178.04£9.31, respectively, which are lower
compared to the present study but statistically nonsigaificaat (tw0.97 aad 0.72 for
TERC, respectively).

It is interesting to note that, in geaeral, the valuss of both TFRC and AFRC amoag
the four castes are not very different from those of 25 castes reported from the state
Maharashtra (Malhotra efal, 19803, b). However, the Bhils of Rajasthan depict a
teadency towards higher counts compared to the Bhils and other tribal groups of
Maharashtra.

TABLE 11 Di lyphic data by end groups
No. of No. of Abbrevia
prints priote tion
Population collectod ulilized ugod Eiboicity Profession
1. Palival Brahmia 100 98 PB HinduCaste  Agriculture
2. Rsjpul 100 98 RT » Agriculiuro
3. Oswal 100 9 oL » Trade
4. Moghwal 100 90 ML » Loather worker
5. Bhil (1ribe) 100 97 BL Tribe Agricattuce zad
labour

Total 500 480
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TABLE 4. t-valuos for testiog bilatoral differonces In mean rldge counts.

Populations Palival

Fiogers Brabmins Rajput Owal Meghwal Bhil
TFRC 1 170 (+)2 142 (+) 171 (+) 146 (+) 118 (+)
n 1.65 (+) 0.76 (+) 0.42 (+) 0.14 (-) 0.39 (+)
m 0.39 (-)s 0.06 (-) 0.15 (-) 0.54 (+) 0.10 (+)
W 051 (+) 041 (-) 0.51 (+) 0.08 (+) 017 (4)
v 0.66 (+) 0.00 (=)® 004 (-) 0.29 (+) 111 ()
Totsl 132 (4) 043 (+) 0.68 (+) 052(+) 030 (4)
APRC I 195 (+) 198 (3) 179 (+) 127 (+) 118 (+)
i 1.07 (+) 0.85 () 0.93 (+) 0.06 (+) 0.70 (+)
m 0.08 (-) 030 (=) 0.06 (+) 009 (+) 0.17 (<)
v 1.03 (+) 0.26 (4) 0.59 (+) 0.09 (+) 0.69 (+)
v 098 (+) @38 (+) 039 (+) 035 (+) 0.22 (=)
Total 1.26 (+) 0.78 (+) 1.00 (+) 0.46 (+) 0.64 (+)

1. Cosnt on right side higher than the lafs sids,
2. Couols on right side lower tham the Icft sifia
3. Bqual counts on both sides.

TABLRE S: Inter-group l-valges for both TFRC aad AFRCtraits

Populetion TFRC AFRC

paire Right Loft Total Right Left  Total
1. P8 x RT 0.68 1.30 1.02 098 147 1.26
2 PB x OL 021 0.66 044 033 057 046
3. PB 3 ML 0.49 0.06 021 051 0.3 0.14
4 PB x BL 0.07 0.86 049 001 0.60 029
5 RT x OL 047 069 059 0.64 092 0.19
6 RT x ML LI2 121 120 144 1.20 135
7. RT» BL 0.60 045 054 097 09 0.9
1 oLy ML 067 059 064 082 032 0.16
% ML 3 BL 0.3 0 0,08 XN 002 058

0. MLz BL 0.54 o 068 049 0.34 0.42
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SUMMARY

Digital patterns of 480 males belonging to four caste Hindus, Palival
Brahmins, Rajputs, Oswals and Meghwals, and a tribal group, the Bhils of Udaipur
District in Rajasthan state ware investigited for total (TFRC) and absolute fioger rid,
count (AFRC) traits. [ ingly, though b pected, the S bi ical
groups were found to be homogeneous for both TFRC and AFRC quantitative traits,
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