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With 2 fyrares and & eables 1o the e

Sumnary: Bilateral palmar prines of 2927 males of 20 endocarmous Dhangae castes of
Muabarashira, India. were studied tor the disurtbutions of a-ln b2 and c-d interdigital redge-
eounts, The ridge-counrs have been wrilized for examining the inter-population affinitics
arnang the ¥hangar castes. The distribution of a-b ddge-count is symmerrical and normal in
Dhangar castes, The distribestons of b-c and o-d ndge-coonts on both palms atso show {nearly)
raornital Jistzibaiuion, Tt vl o teodency ol neganve shewness and placykueiosis e J ridge
coune. Fguaiity of means aod stndard deviaions depict simulicasu hr:temheneiw The
decreasing order of magninude of means of inrerdigiral ridge-vouis is a-b » ¢-d » b-c among
all the 1hangar castes, Incercaste comparisons reveal a grean deal of wariations in all ||dg|:—
counts. The pattern of relanonshap between the Lhanzar caites hased onthe three ridge-counts
15w agreement witl tie sxpected patters ol alfimues based on the known ethoe histoncal
cvidence. The sjgniticant finding of the study is that the palmar inerdizia] didge-couns Lotlow
nurmal distrhution and that they are uscful in smdying inrer-popu bitioa affinisees.,

Fusammentassung: An den balacesalen Handaldriicken vor fnsgesamt 2927 Mannern, die
20 endogamen Kasten dor Dhangar aus Mabarashira, Indien, angehiren, wurden die
Yertelumgen der interdigitalen Leistenzahlen a-h, b-c und c-d bestimmr, An diesen wurden
die Tergruppenibinbichkeiten ewizchen divsen 20 Dhangar- Kasten anslysior 1ic Verreiluing
dor Teistenmahlen a-h dst in allen Kasten svainemetrisch und necmal. Anch die Verceihing der
Leisterrzahlen b-c ued e-d ise sut beiden Handflichen ebendalls ifast) nermal, weiet aber
bisichdich der c-d-¥Weree cing Tendens 20 negariver Skewness und Playkuriosis, Alle
Miteiwerte und Staud'rlhbwu'd“unhtn lassen cine signitikante TTeterogenitic erbenien, Lo
allen Ddhangar-Kasten weisan die Mittelwene der interdigitalen Leistenzahlen dic folpende
Fothenlolge bestglich ibrer r‘*.11:pmg_1| ag aul: a-b = ed = b o Vergiviche wwischen den
verschuedenen Kasten erpeben cine herrde beliche Variabilicis beziiglicl a]_h;- Ledstenwerte. [Me
anf dicsen drei interdiginalen Leistenwerten berahenden & hnlichkeiramuster zwischen den
Dihangar-Kasten stimmen mit den bekanuien ethnobistorischen Yeogniszen iiberein, 12ic
wichugsten Ergeboisse dieser Unrersuchung sind etumal, dai die inteedigntalen Leistenzzhlen
der TTandflEehen noremabverteilt singd ond dafl theer fitr die Analyse vou Besehungen swi-
schen Bevilkeronmsgrippen cine hervichnliche Bedeuteny cukomnt.

Introduction

Compared to ather dermatoglyvphic configurational areas, the interdigiral arcas of
the palm are quite distine in thr natare of pateern formation, in terms of size and
shape and cxtent of wariability. This has led o the formulatnm ol 2 vadeey of
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qualitative and quanticative dermatoglyphic characters for describing and differ-
entiating human populations. For example, the qualinaive characters like maialine
typos, o-line polymorphism, absence of triradius ¢ or d, ocourrence of accessory
triradii, and interdigital pattern types have been extensively studied with respeet to
heritabilin: {Abdullah 1979, Katavama 1583 ete.), chelr associarion with medical
disorders (e g, Schaumana & Alter 1976}, and ethnic variation and genetic relation-
ships between populatinas (e, g., Plare 1975, Hotf et al. 19810 A few smudies have
also examined the relacicnship of these raits wich linger, palmar and other decminn-
glephic characters and with popualation structure vanables ele, to infer the possible
cause(s) of observed variation (v g, Refethford 8 Blangera 19900,

The quantitative dermatoglyphic characters of the interdigital areas of palm, the
ridge-coune and ridge-breadch have been studied with respect to heritabitity, ethnic
variaticn, asvoometry and developmental stabilivy, quaniiiative genelic aspects (Tor
example major gene effect), medical disorders, association with migration and other
papulaion scructure varizbles (Bansal 1966, Tiwarl & Bhasin 1969, Pateria 1974,
Mate 1975, Chakraloriy & Malhotra 1981, Locsch & Martin 1982, Chakrabory,
Malhotrs & Tawne 19823 A roview of literature suggests thar a number of smdies
hias been coneerned with a-b ridge-count in investigating the population affinities
(G g Seth 1963, Bhasin 1966, Bansal 1966, Banerjes & Banerjee 1973, Garg &
Chartopadhvay 1983, Unpria & Martin 19843 However some recem studics have
also considered wariations in b-¢ and c-d ndge-counts (Basu & Chattopadhvay
1967, Ropaeka oo al. 197 1, Pateria 1974, Sculli & Bao 1975, Mathew 1980, Karmakar
& Malhotra 1981, Malhotra ot al, 1981, Sudhakar Baba 19835 While a number of
studics has investigated the discribwiion of patlers intensity index and finger ridge-
counts, the natare of the distribuiion of interdiital palmar ridge-counts has hardly
been studied. However, 3 [ew invustigators have reported the frequency distribution
af intevdigial ridge-counts (e g, Pons 1964, Veoydagh Laourews 1971, Dennis 1977,
Mathew [98C],

For several reasons, the study of the distributivn of ioterdigical ridge-counts is of
impaortance it anchropological genetics, In general, the dermaroglvehic characters
are assumed to he polvpenic and cepected to follow normal distribution, however
Holy (1968} abserved that the finger ridge-counts deviare frarm rormalicy and
suggosted the possibilice of 4 major gene elfecr (Jante 1977, Harvey & Suter 1983),
Lt is of immense intergst 1 know whether the interdigical ridge-counes 2-h, b 2 and
c-d also deviate from normality, There is at least, ane more dimension of interdigieal
ridie-counts which needs to be studied. The embrvonic studies indicare thae the
srowth processes responsible for the pattern [ormation are unlikely o affect the
specitic arcas of the palm, rather they alfec) the eotire palmar surface {Cummins &
Midlo 1961, 1lauser & Abrabain 19485), This ntlucnces the size and shape ol the
patterns in all interdigival arcas simuliancously, This suggests a possible assocalion
betwreen the discribuvianal patern of neerdigital ridge-connts of a-h, b-g and ¢-d,

For the study of population alfinitics several biologizal charagiers noluding
dermatoglyphics have been wsed. Wumerous studics using dermatoglyphic pheno-
types have shown that these charaowrs are equally important in sudsing inter-
population atfinitics. Since the interdinital ndge-counts depict high heritabilities, it
ig of interest 1o nvestigate, whether these ridpo-couns alone are safficient w reflect
the ethmc attinitics among populations and how this corresponds with the pattern
of variation obscrved on the basis of dermatoglyphic, anthropamerric, and sero-
logical characters. The above considerstions have heen the basis for the present study
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Fig. 1. {revgraphic locanon of 22 hanear casees in the szase of Maharashtra, India (after
Malhoera 1979

among the Dhangar caste-cluster of Maharashera, Indiag the popudation strmetare,
genetic differenciation and other aspects have heen thoroughly investigated ia 2
series of papers puhlished earlier (smong athers see Malhotes e al. 1977, Chalra
borty e al. 1977, Malhowa o al 1978, Malhotra 1979, Malhotra & Gadgil 19815
The specific objective of this paper is to investigate: 1. the nature of distribution of
the three mterdigital ridge-counts of a-b, b-c and c-d; 2, t study the affinities be-
tween the 20 Dhangar castes based on interdigial ridge-counts; and 3. ta compare
the results with other distance measures based on other pabmar denmacoglyphic,
anthropueneine and serological characters amony the Dhangar castes,

Materials and methods
Erava

The palmar prines wsed for this paper have been collecred during 1969-1974 as a part of a
mulidiseiplinary project, 'Phe data coostst of 2927 normal males belonging co 20 castes be-
rwoen the age fram 12 1o 63 vears. The suinple sices vary rom 61 to 537 with a seres average
ol abuut 146 sabjeces. The Uthangar casres are spread over 82 Thesils among 177 villages ol all
the 26 districes of Maharasdura, The daea were yenerated as per the random samgpling desizn
preparcd by 1ors. T TTanurae and K. Chakeaborty ol the lndian Statiseical [nsticote, Cal-
cutta, The naroes and sample sizes of the 22 castes 2re given in Table | and their peographical
Fecacians in Mabarashees are showw i Fue, 1



[almar interdigizal ridse-counts amonz Dhangar castes 243

The Iihangar castes

The 1hangar caste-cluster, numberirg over 3 million, comprises of 23 endngamous castes.
Some of these are hiphiy localized whereas athers are found in several districis. Their popula-

L

tun stee varies from 2 few thowsard o more than 100,255 They are in different scages of
sedemariess: some are setiled, others are sent comadys saad g lew conemee v e troe noanads,
Aliough populacly the word Dhangar relers 10 shepherds, these castes are engaged in a
raricty of radisional OCELIP PR shccp rearing, woalen lalanlect wEving, e br{:c:ding,
agriculeure, meat selling and coreon Blanker weaving,

AL least four dillerent languages - Marathy, Hiodi, Telugo, Kannada - are spoken by these
peopie. Somme ol the casies have beer Lving o their present Labitat for severa] centuries,
whereas a fowr are rocent immigranes. Turther derails about their cthaographic accouncs are
gven in Mathosra 82 Ciadgn101981),

Methods

The prints were eoblecred from apparendy normal healthy Individuals by e srandard ink
methad on specially designed princed glazed sheets. The interdigical palmar ridge-councs were
abtzined following Holt (19680 In che cotal sample of 10kanpars, there were abous 6.3 90 of
mwhividuals with mussang ¢ taradius, Among; the castes, it was less than 5 % m 9 casees, bo-
wieen F 1o ¥ a8 vastes and aboot 10% i chree castes {Akir, Shepar and Varhade]. Palnes
where triradius ¢ was absent were ol mcloded 1o the study, Equalicy of means was teseed by
asing P-srazistics; equalivr of standard deviatons by employiog Hanley aod Pearson's
mechod {1946); and hilareral comparisons were rested by using t-statistics. The noroaling of
distribution was tested by compating stanistics gy (measure of skewness) and g (measure of
kurtosia) The analysis wus performed by wsing the BMDE 21 packaye. 'The significance of g
and g; was cxanvined by w statistics.

Results
Variation in average ridge-count

The mean, standard desiatian (3129 and coclficient of variation (CV) of a-b, b-c and
c-d interdigital ridge-couns [or cight and lefr paims and hilatesal differences are
showen in Table 1. The results show wide wariations hetween the three ridge-counts
and berween the castes, The range of mean a-b ridge count varies [rom 31.6 among
Shegar and 36.7 in three castes {Ladshe, Thellar and Unnikankan} on the right
palm, while on left it ranges from 34.2 amonyg Shekar to 39.2 in Ladshe. The ST
ranges from 4.2 among Hande w 6.5 in Varhade, on the right palm, while on the lehi
palm 1t ranges from 3.9 among Hande and 7.0 in kannade.

There is a wide variation in b-c ridge-count on both right and le palms among
the Dhangar castes. The mean on right palm ranges from 19,6 in Dange to a maxi-
murm of 24.9 i Tadshe and Unnikankan, while on left palm it ranges fram 183
amang Denge 1o 24.2 in Ladshe. 'The 813 an right palm ranges from 4.3 in Kurmar
te 7.9 in Kluatik, and on left palm it ranges from 4.9 in Kormar to 9.3 in Telangi. The
CV ranges from 197 i Kunmar to 39.8 in Khatik on right palm, while an left palm
it ranges froan 222 in Kurmar 1o 47.7 in Ahirs.

The c-d ridge count ranges from 28.9in Dange 1o 34,4 in Kannade on right palm,
while on left palm it ranges from 23.3 among Mendhe 1o 31.8 in Gadhari-Dhengar.
The 5D ranges on right palm from 3.5 in Kurmar 1o 10,0 in Zende and on lefi pratm
the: range 15 between 5.7 in Kurmar and 12.2 in Telangi. The CV ranges from 7.2
among Kurmar to 349 in Khauk on right plam, while on left palm it ranges from
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‘lable 2. Mean, S0 and CW of by, b-c and v d ridge-councs ameny the Drhangar castes (Lol
pralens combaned).

Dhangar at b e

Castes N Mesn  SD CYW Mean ] IR A Mean s v
Adbur 267 FU3E 10353 147 3957 1544 M0 301 1865 332
Daryre 172 4732 Bd: 123 350 1326 M 5335 1732 Ma
(3. Dhengar 1 7334 92k 126 4401 1257 156 ed 10 14524 M0
¢35 Mikhkar By 7375 950 1} 4626 1185 Mg a0RF 1494 Mo
THande B AR 0B 108 40,%6 1250 305 3D O1EIE 225
TTathkar BAT  FANTOIGD4 13A 4356 1348 305 6356 1702 264
Kannade P OO7O0R4 0 B33 1LY 4561 1273 270 G676 1386 207
K latik l&0 744 1022 144 4057 1411 347 3%.75  16SB 277
Ehurekar 420 eE32 922 134 4021 1345 334 S8 1674 284
Kurmar B3 AB9S 1087 157 43,08 BAD 1HA 5101 363 157
Ladshe 102 7574 1085 143 4916 13.%0 325 sh12 1695 264
Mendhe 166 6REOT  8A2 124 4158 1416 340 4D 1Y26 314
Saryar 81 7IE1 1072 147 429 1098 155 ARG 1353 224
Shegar 1 A%E5 1007 155 41,25 1342 307 FH7E 1o W
Telangi 51 FRED 1002 136 42,13 1527 362 6116 114 313
Theilari 119 74598 Woe 1201 w248 1304 328 2,15 1599 257
Unmikankzn Bl 7448 106G 143 46,82 1244 a0 BLS.SG 1470 224
Weirhwade FioOF3iT4 937 120 4493 1322 294 rbda THQT 249
Zende 1oe 7256 219 124 4388 1402 304 724 1040 338
Lade 7 6739 R47 124 4189 1183 a2 BILIT 1379 225

.-";||1:|‘|‘|ﬁ11g.1r 235 F1ON 10.0% 14 $2.76  13YZE 3240 628 168> 279R
astes

19.7 aemong Kuroar w0 43,1 in Ahie Sigpnificant bilateral differences are found in
i7 castes in case of a-b ridge-count and in 13 castes in case of o d. Bue the Dhangar
castes do ot show bilateral differences in b-c ridge coung, except 10 case of Halkar
{t=2.82d1.5, p = .05

Lo the pooled sample, the beli palms show higher a-b ridge-counes (36.5) than the
right palims (34.6) but the corresponding variances are equal (5.5) on hoth palms. Tn
case of b-¢ ndge-count the nght palm shows higher (21.8) average than the left
(20.8): however, the lett palms show hipher varialilivy (8.2] than the righr palms
(7.1} The e-d ridge-count shows the same trend observed in case of b-c ridge-coun,
but the bilateral differences in mean and SD) are higher; the right palm shows higher
mean (31.5) chan the lefo (28.73 but lower SDY (8,77 compared o left (1830

The mean, 513 and C¥ lor the three interdigital ridge-counts for both palms
combined are shown in Table 2. Shegar caste shows the least average {6583 and
Ladshe shows the maxizumn (75.74) average in a-b ridge-count. The varances range
from 706 in Hande 1o 1087 in Kurmar, 'The CV ranges fraom 1006 1 Hande to 15.7
in Kurmar.

The b-c ridge -cownt varies from 38,30 among Dange to 4916 in Ladshe, whereas
the 513 ranges from .30 0 Kurmar to 15.96 in Ladshe. The OV sugpests wide differ-
ences within Kurmar {18.4) but least among Ahir (36.6).

'Ihe average c-d Hidge-count varics from 544 in Mendhe 1o 66,76 in Kannade.
The Kurmar show the least varabilicy (9.63) and Zende (19.46) the maximum vari-
ability, The C¥ ranges [rom 15.7 among Kurmar to 33.8 in Zende.
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Table 3, T-values wich level of significance for testing the equalicy of means of a-b, b-c and ¢-
d imterdigica] ridpe-coumes.

Interdigital ridge vounts B L Rl
-l R ) 12.54% 13,725
b-c f 43 465 f.15%
c-d G480 AT +OF
© 52005

Table 4. Values of M-Statistics and M--Sraristics far cesting cqualicy of Standard deviations of
a by b-cand ¢ d meerdiisal rduge counes.

[rterdagital e Smagstics M'-Swustes
mudie-counts K L R4T. R I. R+l
a-h 43,574 57507 RR.057 RE R B77OE 34099
b-c 333et #1717 i, e 53747 L el iR

el RN b 055 A3.A27 93,50 KEA-ri H3.90

1=d.f = 1% (1o all cases;
* Significant at 3 % and 2elow levels,

In the pouled sample the average a-b ridge-count shows the highest value (71.08)
followed by c-d (60.28) and b-¢ (40,263 Tn vase of vartanves, ¢-d shows maximum
variability (16.85) compared we b-¢ {13.92) and a-b (12,03} ridge-counes. The co
efficient of variation suggests that both b-¢ (32,6} and ¢-d (27.9) are quire hetera-
genenus frane a-l (14,13 nidge-count,

Owerall, the Dhangar castes show wide variatons o all the three ndge-counes,
Some castes tend to show higher or lower averages for all the ndge-counes especially
1 b-¢ and ¢-d. The estimates of OV suggest least ditferences within each af the
Erhangar castes in case of a-b, but wide differences in b-c and c-d ridge-counts, The
analysis of variance test (Table 3) and M and M’ estimates {Table 4) show sipnificant
differences in mean and vanance of all the three nidge-counts between the Dhangar
castes, on right, om left and on both palms combined. Further, the pairwise t-rest
indicates significant ditferences in at least six casies (Ahir, Dange, 1lande, Kannade,
Khatik, Khuiekar and Shegar} from others in a-b ridye-count. Similar significan
differendes were also found in b-c ridge-count for Dange and Ladshe castes and in
¢ d vidge-count in case of Dange, Kannade and Mendhe when compared 1o other
casies. Thus the nnivariate :1!1:1!}-‘&[5 shows wade differences in the three mterdigital
ridge-covats among the Dhangar casees,

Frequency distribeetions

The minimurmn and maximum values of the three ridge-counts differ widely between
the 20 Uhangar castes: The minimum a-b ridge-count shows a range between 35 in
Varhade to 57 in Unnikankan and the maximum ranges from %8 in Kannade to 114
in Hatkar (and in Khutckar), The minimum b-c ridge-count also shows wide



246 B Barmakar e al,

Lalile 5. Measures of shewness, kurtosis and test ol oecomaliny ol e werdigitad ndge-cewnt
dastralwiiaous o a-by b ocand ¢ o,

I3hangar a-h h-c -
Casles o o weslalis- g g WeSLANs- R gx W-sTaliS-
Tics rics ties
Right
Akir -7 | 5.92 0.0l 040G 092 - Duied 111 a0
Lramye Y B 0.4l 0.0+ 003 .81 014 .21 o4l
Harlear o4 A -l 013 0,23 o482 =033 .04 oMl
Khuotekar 250 1586 DEY 0.2 Q0% 04 D7 DR D3
All TrHhangar 232 LhB * a1y 004 * =025 031 -
£ astes
Teft
Ahir 250 77 2.9 =013 033 DAY 019 Oa .94
Phang: G03 06 .59 -0.56 034 R .25 0.78 240
Harlar 2044 1.1 241 .02 0.3% Q4% -0.05 205 o2
Ehutelear 2485 592 o0 o080 REF 0 QYD -0 oY D4
Al Tihangar 244 SR2 => 0.o: s = =011 028 *
Clagtes
Ripght + Lt
Ahir 240 Al .90 =0ed bt =120 e2 284
[ range 219 2.0 o83 el 01r  DRD -0.85 R oA
Hathar Y 1.0a 2. =038 [ ) - 1,25 1.3% o7
Eluebar 58 1.5% L 0.2% 0.51 M2 - 1.23 o9
Al Tlhangar 242 274 ='f 047 021 * -0ay 1,7 *
{lasies

The values w-stalstics ace nol sigoilicanl
* The values are not computed due 1o arge samyple size (= 2000%

variacoa from 2 m Khatckar to 22 in Kermar and the masimuem ranges from 65 in
Telangi to 8C in Hatkar. In the c-d ridge count the minimum varies froem 11 in
tendhe to 35 in Kurmar and the maximum ranges from 51 in Zende o 163 in
Hutkar Tnceresiingly, the Hatkars consistently show the maximum range of variacion
in all three ridge-counts. Similar trends of vqually higher range of minimurm ridge-
counts in b-c and e-d inwerdintals are observed i Kurmar and in lower range of
mazsimum fdge-count i case of a-b and o-d interdigitals o 1lande caste, 'LUhe results
indicate & wide vanation n the distribution pattern of the three interdigital ridae

counls in different subcastes of cthe Dhangar,

In case of right and lefc hands, the patrern of variation in the range of disceibu.
tiom of the three interdigival ridge-counts Tallows the same trend as ohserved in case
ol combined data, except for some small deviations,

Thereloee o examine the natare of distwributions of the three interdigical ridge.-
cunty as 2 first step, we plotted the frequency of ridge-counts separately for each

wste. Visual inspection of the histograms sugeested normal distribucion in all rdyge-
cirnils i all castes irtespective of size and ripht plus lefr totzls. The rrctlurnu.
distributions of ridge-counts of only four Dhangar castes { Ahir, Dange, Hatkar and
Khutekar}, where the sample sizes arc large (177 to 337}, and the poaled samples of
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Fijz. 2. rendrogrramn ol the 22 Dhangar castes based oo Peorose’s CFH divtances in respect ol
palmar wterdygial sidge-vounls; abl ceviations see Taldie 6.

all the 20 Dharear castes have been considered for seatisticad wst of normalivy {Table
3% The results show the least deviation from normality for all the chree ridge-
counts. They show cqual mode and median but they difier in mean ridge-counts.
Ali the four castes and the pooled Uhangar data show a nearly normal discribution
wich slighr tendenecy of negative skewness in b-c and c-d ridge-counts, whereas a-b
depices a weak trend tar be positively shewed. OF the three ridge counts, b ¢ deprices
least platvlurtosis and o-d shows the macdmum. Hatkar, Khuwkie and the poolel
sample showe plarvkurrasis, espedally in o-d odge-count, Mo such pattern is
ohserved i case of showpess, The pattern of distabution in both right and left
pralmes follows the same trend as above,

Cluster analysis

Based on the three inlerdigital ndye-counts, distances between the Dhangar castes
were computed using Penrose’s C7H distance measure (Table 6) and a dendrogram
wras constructed based on the distance matrices following the single linkage methad
of clustering (g, 2), An examination of the dendrogram reveals the following:
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'The rwa castes Kurmar and Hande stand out separacelv from each other as well
as from the rest of 18 Dhangar castes, The remaining 18 castes formn basieally three
majar clusters with varying degree of heterngeneity berween them. The six castes,
Zade, Varhade, Thellar, Kannade, Gadhari Thhengar and Gadbaed Nikhar form 2
separale clusier. The second myjor cluster consiste of § cases, which Torm three
subclusters: Shegar, Unnikankan and Samgar form the firs, Ladshe and Ehaiik form
the second, and Thellar, Khutekar and Harkar torm the third, The third major
cluster consists of three castes (Zende, Mendhe and Danpe) with least differences
betwreen them and show close aftinity wth the second major cluster, The Alir caste
15 the third most differentiaced caste, after Kurmar and | lande, which cluscer wich
the second and the third major clusters.

Discussion

Thrugh the normal discribution with shight tendency of negauive and positive shew-
ness in the theee interdivital ridee-counts 15 observed in case of four pumerically
Large castes, 11 is highly probable that other Dbangar castes alse show the same trend
nrespective of sample size. & review of literature suggests pavcicy of data on the
distributions, however a few studies that investpated these discribuntions sugrest no
definite trend., Some indicare 4 nearly normal distribution, as was observed amony
'lehagu Brahmin castes {both male and lemaie samples and in both the palms) of
Andhra P'radesh (Mahew 1980) and amonyg female sample of Rastogl caste of
Tucknve (Rastop 8 Shokia 1964, however male samples of the study did noc show
the same, Tn contrast, studies by Pons (1964) from Spain and by Vrydagh- Laoureus
F19700 trom Belpum showed positively skewed discributions. Thenms £19770 {ound
the same ameng the Morth Pennine Dales and Kenvio The sample sicv in che zero
class 15 one of the factars that may influence the distribution pattern. FHowever,
absence of a by ridge counts ocvurs in rather low frequencics in different papulations.
In the pooled sample of Dhangars only 2 (007 %0 instances were alwervad,
Therefora, the observed showed distribution for Spain, Belgiuom and among Dales
and Kenya, is caused by other reasons than the sample sive 1 e cere class,

The consistent normal discribution abserved in the three Interdigital ridge-
counts, s in conformity with the resulis obtained in embryological studies chat the
ridge formation is likely to affect the entite palmar surface, which influences the sive
and shape of the distribuion wyually 10 all the configurational areas. The ridi
tormation is also influenced by the position of the volar pads, which are not cqui-
distant for the (o triradii, and hence the ridse councs are different: it 15 greater for
-1 than Jor b-c and o-d, 1o tact, the resulis obiained from the correlation berween
the: inerdigital ndge-counts in pooled Dhangar castes show significant (p < 2.053
wonrelations (higher) berareen b-c ar a-b (C.22) and berween b-c and e-d {2.22), but
1t s pegative and aonsigilicant botween a-b and o-d (=3.98% 5 peneral, the other
castes show higher correlations for b-c and ¢-d than for b-c and a b {Karroakar
1984). Posably this ceplains the slight negative skewness abrained in the bec and o-
d and the platvkurtasis in e-d ridpe coumns.

It ean be tentatively inferred from the suudy that possibly the aarmal disirthution
15 the general characteristic of b-c and e-d ridywe-counts, irrespective of satnple sive,
thaugh it is difficult 10 verify these results due 1o the almost tocal absence of such
data on other populativns. The results imply that the polygeneric model propused
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for ather quantitative genetic characters is suitable for the palmar interdigital ridye-
counts. The results also imply that the paramerric ceses, withour the scaristical
necessity of translurmation for adjustment w normal disinbution. can be wsed Qo
population comparisons.

Similar wo finger ridge-count, the pabmar mterdigital fidge-counts alse show high
hertability estimates which vary among humen populations and depict consider-
able cthnic variation. The results obtained among the Dhangar castes confirm the
earlier abservations, ezpecizlly that they also show wide differences between them-
selves in the three individual ridpe councs. (Owverall, the three interdigita] ridge-
counts reflect similar panern of reladonship berween the THhangar castes, and it is
more so for b-¢ and c-d than Tor a-b ridge-counts, The dendromram sugeests that che
pattern is least influcnced by the exclusion of individuals with missing c-triradius;
the three casees (Alur, Shepar, Yarhade) wrhere the frequency was about 10 %, do not
show the same pateern, but cluster separately castes. For example, the rank
correlations between a-b and b-¢ (07583, b-c and o-d {2.776) and between a-boamd
i {2.612) show symilicant {p < 0.03) association. Several results of the present
study, wpecially the decreasing order of magnitude of interdigital ridge-counts:
a-b = t-d = b-v and the bilsteral differences are in agreement with ocher in
vestigators (o, g, Sunderband & Coope 1973, Machew 1983, Karmakar & Malhoora
1981, Reddy et al. 1988),

(e of the ohjectives of the stedy is o examing whether the palmar interdigial
ridge-counts can reflect 1he known biclogical relationship amony the Dhangar
castes and whether the obtained pattern agrees with the ethno-historical informa-
tion am the pattern of affinitics obtained from anthropomerric, seralogical and
other palmar and finger dermatoglvphic characters. The 1Hhangar castes differ in
their population size, some castes are small resimicted o one or two districes, whie
somne others are numerically Lirge and are spread w many districts of Maharashera.
These castes also show dillerences in thelr ccoupation, language and population
structie virables e g, mating pattern. The castes in southern districts rend oo
showe greawer levels of inbreeding due to preferential consanguineous marriages
compared L castes in northern Maharashtrs, where such practices are less proferred
{Malhowra 1984}, These wide differences ameng the subdivided populatons suggest
a greater degree of homogeneity among smaller localized castes (c.og., Flande,
Kamnade and "lelangi and greater diversily among the numenically large and wide
spread castes (e g, Hatkar, Idange, Abir). Based on the ethnological information,
the following patterns of hiological affinides of Phangar casies are capectud:
1. Dange, Hatkar, Zende and Thellari to cluscer tagether. 2, The Kurmar to be more
refated 10 the southern castes like Shepar, Khatik, Mendhe, Zende cte, 3, 'The two
Gadhari castes to be different from ouher castes, 4. Ahir caste to show close affinity
o southern and caseern castes.

The clustering pattern hased on the three interdigical ridge-counts is in agree-
mcnt with the abave expectations with some deviardons, Three caste Hunde and the
two Gadban castes do not canfirm o the expocted atfinities. Let us now exarning
hevw Tar this pattern of affinities hetween the Dhangar castes agree with the patiern
abrained [rom other palmar and decmatoglyphic variables, Recensly Karmali e al.
{1986} and Malhotra ct al. (1993} examined population differentiation among
Dhangar caswes and the population of Tran an the basis of palmar partern Ti:lgﬁt
counts. The patterns of affinities obtained are in agreement with the known ethnic
hiseorical background of the papulations. The ather palmar dermatoghyphic char-
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acters cxamined, Lo, palmar flexion creases (Karmakar & Malkotra 19864}, maim-
line terminations (Karmakar & Malhotra 1988h), hypothenar trivadii {Karmalkar &
Malhotra 1481) among (he Dhangar castes also reveal a high degree of dilTereniia-
twn, Compared to all ether palmar elements cxamined se far, the axdal wrivadi
{harmakar & Malhotra 1978) show fcast ntercaste differentiation.

T'he clustering pattern Lased on 9 palmar quaatitative variables including the
three interdigital ridee counts alsn shows a moce ar less similar parcern of clustering
{Rarmakar eral. 1989 with some dilferences, cspecially vhe Rurmar show close
affimities with Dange and Hatkar Further, Ahin, Shegar, Ladshe and Kannade
deviate from other castes, what was aot expected. The dlustering pattern based on
qualitative dermatoglyphic variables also shows similar patterns observed in case of
palmar quantitative characters, Of the three dermaroglvphic clustering patterns, the
clustering pattern based on the interdigital ridee-counts iz in becter apreement with
the ethno-historical information.

This illustrates the uselulness of e imeedigiial ndge-couns inostudying ethnic
affinities in subdivided populatens, The anthropomeric clustering of Trhangar
castes based oo 18 body measurements shows a pattera of clustering which foflows
the geographieal propinguity of castes (Malhotra ec al., nd). which is not abserved
in casc of dermartnglvphic variables. Likewise, in case of serological dara the
Dhangar castes showed relaionships which are now based on georraphic proximicy
iMalhocora e al 1978)

T general, the pattern of disinbution based on genetic traits and dermatoglyphic
varables show strong agreement (Karmakar ot al, 1989, Karmakar 1990} Uherefore,
the obscrvation that dermatoglyphic characters are in general furzy and do ni
show clear papulation aftinities does nac get support from this siudy. Funthermore,
the study demonstraces thar the interdigieal ridee-counts ke other biologieal char-
acters are exvremely useful in siudving inter-population atfinitices.
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