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JHAPTER I: INTRODUCTION AND GUMMARY

i.l Background

The racial compogition of the people of Indis 1a atill a
riddle and one which is g etting increasingly Aifficult to
.BGIVE as over A period of time 4t has been fast changing

due to abgorption of mrious papulations inte the Hindu enste-
fold anl the fiasion and fusion within the caste syatem nm o
product of occcupetionsl or culturnl change in the way of
1ife, Adnixture over a long poriod of time han produced n
wide diversity in morphology (as well as skin colour) of
Indinn people. The waves of migrationg of people from the
Burasian ﬁtﬁﬁpéﬁfinﬁﬁ Trdla through its moat posalblo route
of . least registancea, through the passen in the mountaina of
North Western India (Afganiasthan) and the wltimnte abeorption
and adunixture with the loeal peopulation or populations who
hed preceded them earller, produced this diversity. Thero
wed in addition infiltersation of Mongoelolds from the North-
east though of much mmaller volume. The easte groupa though
hetorogeneans in mﬂrpgelmgy gl gkin ccloar gencrally bolong
ta the Buropeid or Tnucranid type whereas the most primitive
element in India is confine? %o the tribal pepulations of
Central and Jouth India who have to n large extent kept
themaselves out of the Hindu castefold. But even they are
gradually adopting the Hindu woy of 1ife by the Llarge

acnle migrations of theae econte proups into the isolated
tribal arecas due to population pressure and the nesl to

bring morce land under cultivation.,



@e tribe ns whe definition implies has a fixed

grritory, a aelf-contained subsistence cconomy nnod

g originally a political nasceintion obeying to the

Pules of c¢lan exogamy {¥Weber, 1958}, HDﬂFVﬁT nat all

kribes were political nasocinticns like (ft}‘lne cane of
ghenahus, Kolams, Hill Redidis, Konynk Hopgas and orry
pthers., The caste groups, however, lo not have »n fixoed
territory and the way of living is firmly linked with the
type of caste and they ere formed by purely social nnd
gecupatlional essociation practising strictly the rulen of
endogamy,., The nature of formation of tribal unita
therefore preclude the rasistance to abaorptlion into the
eagtefold and have thug over conturdies of invasioers by
foreilem slementrs have retalned the morphological tyne rnd
terrvitorinl aress to a gvent cvtent. The cngte groups with
their more sophisticated form of apriculture and imploments
were ahle to cultivete tho valleys conslating of henvy
fertile solls which producoe! surnlos and comparntively
greater prosperity which In turn increased their population,
The tribals, who wereé ifunlatel ond unchending, rotnine’
primitive way of 1ife living on the hilly areas which werco
"their food nrea', by Tood gathering anl hunting, or
pracresaing a etep Purther inte ghifting agriculture by
cutting forest on gentle slopos, roking dhe soll with a
wooden hee andl brosdeasting gmall millets and pulses. Thg
wares aparsgely eppread over large areans which are necossnry
For this modle of living andthig Jid not grently increase
thelr population, whercas the more gophlisticated apri-
culturisats in the valleys and plains rupresanted by the

Baropoid group increased in populetior due to surplus.



3
The aoncaept of racial prity is »n mishnomer and in
Indin A continuous admixture has been going on over
centuries, with ceste endogmmy nol being as ripxid or
gtrict ns 1t ia in recent tives. Howrwer  fthere hns
been probably leas admixture with tribal groups who
kept themzelves ocutaide the cante syabem and the plais
people, thug retaining distinetively oiiforont
morpholagleal charactera befween theno two mnin groupe
of people, With time, however, soce of the tribel sroupn
have changed thedr mode of economy duw to the distwr-
banece 1n their ecclogy caused by iroigration of economienlly
more advoneed and politically powerful populations and
the exploftation of theae areas by Government and private
agencies for raw materiale such as Timer, minor forest
produce and minerals, a source of grent wealih franm the
dnyg of the British Raj. This change in woy of 3bile hoo
mede the tribal more dependent on the Hindn oaston who 1w
tarn are dominating and oltdrately abuorbking them 1nto
the lowest rung of the caste hierrrchy. Henew, it 19
imperative to try to solve the riddle of the penetic
comporition of there tribal groups who with fime will
be aknorbed into the caste syatom ond will be obliterated

from hlgtory npg o geparate raclal onkity,

A few atudies in the pnaet hoave classified the eonpesition
aof tribal peaple on the basis of linguistic and morpho-
logienl evidence {Risley 1910, Eickstedt 1935 nnd

Guhn, 1936}. Rialey hnp tried to clapaify



the people of Indin on the bowln of Lingndetic
avideree Lot 4his provel tn be = ‘rilure beopuse
dangusge and wheadonl anthorepel apy in the Trdion
sorbtert did ned corveapond and precihoos phyad ooe
artiropoleglenl eonitradiclicons, e wia relinhed

Iator by the Samwn asthropeieydss, BLGhateds (L1540,
who based hlg clagsificolion on porpholosy vathor
than on ddnguistle dete,  Trotich bis 2lepaciliention
lg beld with conasidera®bde deabit, 10 i prrhaps She
moat Anseresting, for inadditicy, he trind to
rorrelate the ddatribotlion of rocinl types wits
peorraphlonl reglores, o foond fhat the peaple who
were distribinted in the slodsa ol river valless
praetinlng plough sprleethore Leloneed to the ¥elaveld
ard Tnddd Sypes,  The Folanid c-e fbe progreensive tyoe
of darke-pkimmed pecple of South In?ia whe ere
Dravidlsn ppenkting ond hetrogseneosins wl thin thisene) v
They are generally’ atmilar io the Trddd or Rerepoid
types excert for akin coclour which renulied,peviisapa
dian to bhe enrller dpeipreation ond more ndmixture with
the darker local popelation. Theac he sonalders ns
Toreign glenents whe nlerated Into India Tros tha
Forth Went. He voncldersd Lhe woro primitive stradon
of peopls as those who lived on tae B111 tope (the
tribtnle] practising n srinltive modo of eorenony.  The

folloewlne 1o hisg elnaalficatinn:



1 Veddoid

a Malid - South Indian tribals (south of
Krishna river)

b Gondid - Tribals of Central India

2 a Kolid - Munda-spesking group in Orissa
and Chota Nagpur areas

b Melanid- Dravidian caste groups of South India
3 g Indid - representedl by the Buropoid people

such as Todas, Konkan Brahnins
belonging to the West Coast

b North - Renrescnted by Pathans etc., . .of
Indid North Western India

4 Talenongolnids

a Progressive - Bastern Indian Mongnlian populnations
b Primitive

Guha (1936) differed from the above clagsification, espccially
of the primitive groups and put forward his own classification,
that all the tribal groups of peninsular India belong to onc
common stock 'The Proto-fustraloid' which is the terminology
nost often used by anthropologists in India. Another
anthropologist, Fuchs (1958) also did not agree with Bickstelt's.
classification of the closeness of Melanids with Kolids who

are quite different morphologically from one another.

Mejundar (1958) viewed the various tribal groups of Peninsular
Indiﬁ as affiliateﬂ to the same racial stock and that they

1id not belong to independent races or even types, Howcver
Irawathi Karve, (1965) felt that racial composition of a
cultural regioﬁ was more ncaningful than just a haphazard
measuriny: of people in Inlin as a whole. She has founl that

a linguistic area is a culturally unified area and that

- P “ . . DL A T WAPRRp S



1.2

Thus msed on this view mostly regional

studies in  Utter Pradesh

(Mahalanobis, Majumdar and Rao, 1949), Bengal
(Majumder and Rao, 1960), Meharashtra (Karve and
Dandekar 1951) were done, uging more sophisticated
gtatistical analysis. These authors used mostly
anthropometric measurements but no biochemical
genetic mrrhars except for ABO blood group system, és
the techniques for identifying the various bio-
chemical markers had not been fully developed. It
is only in recent times that individual studies on
various populations have been analysed for various
genetic markers, Hence in the present study an
attenpt has been nade t¢ re-open the problem of
racial compogition of the tribal groups by the use
of both morphological and genetic markers using a

number of multi-variate statistiéal techniques.

Objectives of the Present Study

In the present study, data have been collected on

the morphological and genetic traits of five tribal
populations belonging to the Gondi speaking groups
which is one of the largest tribal group of Central
India consisting of four million in 1961 census which
anounts to about 13 percent of the total tribal popu-

lation of India, The area of distribution of the

Gondi speaking groups 0f Madhya Pradesh and Maharashtrastates

States



whare this grovk atteined m gront preminance on the
potiticnl seaene of the past ol dominetel owver
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the Genda sare of Alfferimt recin? typen who anler
the dopinmnt Anfluence of Oond ealtare appoecr todny
ap ofe homogenscds proup, Tho Somls of ASllebnd
dpiriet of Andbrn Prodeph {(who orll thecaolven
Kodtur) ptill poneldur fhacnolvon np RojGomls end
find pridde In ecnsidering  thecpslves tho tras
grpenstita of Gond ol turo and Lonpaego and nbave
ell dn s traditdorel Gond relipicn ra corporoed e
those belenging $o Madhyn Peadoos whe heve oone
antor tho influence of Findl v ¥rerathi apoeldinge
ennto groupn, Intood, theac Fejronda holl awsy
even foday on tho rest of Yho Gomld =aponking

tribnl groupa of the Socobtlern reeien,  They sre



relntively lons axponed bo citasble Amlluense o
tu the Anfluence of tThe more intolerant eiponents
af Eindulong T Idwve Largpest ol populatioss dn
the Soethorn argnn have boon sclonled Sor opbaoly an
ng to deturtdae the =orphologiondl and penetle sorip -
gltlien of thope Goadd ppecking pesolatdonn,  The
gtudy «F the wealnl ooegopl tles Bnsod on reryhod o des]
el wenotlo chopsaterz wonld net be solPiod oot wl Loend
exton Ting the atuldy by somperlne thoeao sroups wits
e nelgbbrurlng peonladions oF Qonkeal Tedis whe
bove Lot thede cpdeinel Longsaee and autsural
tracldbiome, Te maenrlan, tro obleotives o the
prosert ghaly ars
1 The atiuly of fae aovphe? sples® ovd
penetle carpeal bion o tho Pive
rond populatione,
2 The songperdloon of these Gomdn wiith
tholy Inpedinte nolghbours in Jontral
Inlhn on tho boain of areldnele poblle
gl Anta an horpholaglesl ond penclde

thrnmtﬁrm,

=4

Yo oTeopan bt guestion of the penoral
elaned fliontion ol tribal Pupulﬂtiﬂﬂﬂ

of  Poringulpr Trelin Ty conparing
gurie of the rovrocaem intive trliel pogte
latlons of those nrons Beaed! on beth
norphologlendl sndl ponetic charnctern
walhpg =altlverlesds atafietinoes] treknl—

e, CTHELE'i)



% Brnckeropnd of the Gonds

1 Bondwnha = 4 sobbing in gouooc anl tlne

Taday the Gondl speqking, proocs are nprend ever the
vhole of the Jontrnl Provilincoes-nn erei whics extonda
from the Sodnynrd porgen An the Seuth to toe Viodhys
gouantaing In tho North. Goidi with 1te many loesl
Alrlocts belonge %o the Drovidisn lergung o ol the

Bo called intermeidiato greus ool socortlnge Lo
Grierany [1HE&]) closer to Tredl snd BEaneronn blen

ter Talupu,

The majordty of the Gonda nre fran? fdlsy I Lbe
ptate of Medhve TPreedeab, Thelre medn atrong holdn
rre the Sntears Pletbaen Incdadlny;, the Alatslets of
Aetel, Chhindwern and Soondl wheore the Wentorn type
af Gonld da sooken oand Lhe iatrich off Mosdln in

the Bast whero tho Somds adoeted fhe Joend olinloct
of Hinddl., To the ¥Yertie Went, the Gon's cxfanida
aorngs tho Nerlewln riwver ol oore cprtlonlerly
nurerans in Inlaroe,  Farther Gookhy Sonds ore
nueroan in the Siatrelcota of Dope, Redyar nod liroter
Simtrlet,  Tho Adstwlet of Dpstap, oo princoelyx Stato
arkil 1947, 1a the heww of thene loportast roups

of Gondg, tho Mordng, 11111 ¥arios, Bigovhorn Fardoe
ehil Maring, o1l of whnw 4FTor in Lengunee smud
siuaters vory oohdlderphly frem B Gonda ol the Toroer

Citiinttdmpeart aboton ap well as oo of Fanlls in the aeréh
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eiid Jhbdindwara, Yeotuwal and Chunda 1n the ¥east,
The latter two diastricin are wow Inclided In the
state of Maharashira and so nre the two taluks

of ¥inwat and Rnlura wrich Foermed pnrt of dhe
atunte of Dydarstad 1, 0., the Kiram's dominicono,
The dlatrlot of Adilahad nf the forror Hydore ol
atate, now in Aulern Prodegh, 1a the homo of n
pubatantinl prounp of Gorda Inecluding the Taj

Conda who are closely whle fo Ao Gonds of Yootbrmol

and Qhanda, {(Mop 1)

Thia wast nren of Gonda aprawls nersng Dendrad
Trndle whieh lncludes Lhick foreste of Dandakarangs
and mounbndn ranges of Vindbyns nand Ontearsg oo
river valleys oFf Narbadn, Tapti nnd Iedrasathi
and 3t exbendas dnto Proskiéa-Uodoward wnlley in
thag Scuth=Enat. Goolosy of this rnren 417 ors
congldarably lecdlrg to difforent geo=-norpholoplenl
Feeturgs, Thees areons oon bo brondly elnseliicd
oy Lol lows
1 Alluwlim

The vellay ot the Bnrbeds Treon Inbalpur

to Wrrdba,  This velley conoistine of

hewwry bleck poll, wan under thn eontrol

of  the Gend Kinga daring: 34th 5o JPth

pentury wn? 1% Ll fho nres of JTownr arnd

Ontden poltivntion,
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2 Ihe lgconn Tray ¢
The soil 418 n mhaliow Bleek sall mpren!
over Werdha, Ninnp, Wost of dnppuar and
Boath of Chhindwara, Jt 1a on aren of
Cotton and Jowar exltivation, The Ha)

Sonda, Dhurwe Fondeg and Folnma are 1ine-
tributed in thia nro.,

3 The Gondwen~ Syetais
farreasponds to meinly older and middle

magosddnnand perhaps apper phrloogento
formstione. The nodn sresa orn in the
gatpurn rangn, in tho bedin off fhe
fodararl, in Negpnr, ¥arlhs and poarta
af adilabad and Chola Yptrict.  Thess
preag aomalst of light soedy lonmy eodl
whideh 48 poor and nndnly belangs fo
trihaTa,  The madn Fond pendinsg of tBhin
aren areg milleta,

¢ Yindhyan Heripgas
Comalete of gand —=atons ond Llsoestong

depoaits in Redypar, Bilospur ol Boater,
Theso are rice Frowlng nrane,

5 The Unelspic Seatan
They ara tha matww  phle rooka whleh ree

thie oldost known (ormntlon covoriog lorgo
aortiena of tie platenu difobrleda and in
the Magpur ant Ohetbingarh plndns anlors
Tying the more rocent Tomesiiong, Tt dn
tho anndy nodl proment in Wolnpange and
Pataneil bagin whileh rree rios Tanlg of
the provdncen,  The eednfnlld ie hoory o
the Land thoaph of 148410 sandural fortl-
1ttw reaposila Toadily N omesnes on Lerie
gatlon, T4 4n alan LLa nviq of 9n) forent
{#horen gobugtr).
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Histordonl Perspective of Gond Kingdons
Felinble inforgrtion nn the werly history of

the Gonle is monroe sl net until Buslim tloaus
fo Gond epistes figuve An oconboerporary chrenicles,
Fopor=-Heafmendors (1979 piven o detniled hioto-
ripal infomation on thoe Gonds hute For the
pregetnt atody, n brioll netline neod anly naflion,
Muglim ehvoniclen give irdformetian af the Gonrla
fror the 14th contury AJD, aml onld the v

af the Bontg ra Mandw-ne ', Do the 204 conbury
AT the Gond Aynasaty Lo cotebllahed b Gorhneg
mlama to tha Yarbods river asd Toahndlpore, e
mabarniss of Grrha croraicre? averlovdahlps orar
the leeal Gond wetty ehicftnino of ligtricip of
Jahalpar, Mandln, Secni, Shhivbeeren, Bodapghnt,
Tnmoh nnd parts of Soohongslbes] ool Betal ol
rotonlned thelyr folepernde ountal the yenr

1564 4.0, whon r Mg hal samy unior aaal Bonn
gatwpuered Garke,  AFter o perdod of nohaind ge
trntion By Mohwmcicdan affileers oo Fagiredoesd,

the Govermoent reverte! b tho Goml Projna of
e uld ey whe bod Towevoy e reoognioo

the sovarolenty of tho Muphnl @pcrara,  The

! vt oo T R N SR

the Marntaas dAnpriaosned tha 1aot ruler nnl
Eranght ke otate unlor dbtroct conteel, Arrdher

Gord gtk rpoge in t e #utk s wWost of
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Garhe eardy dn the 17th covtury, Lhe kidngade

af Desgarh whaan ralere, provlens? s Sedbntordi on
of the pnharodn of Gerhey, ook odventng o of
the decline of Tarha sz Toreniien e Kl Magprlin
@ﬂnﬁ&ﬁ eat nand securael for tromsclves o laver
pﬂi“t af these tervitorics.,  The third gl
Gend ﬂ:“"";zsjsty poff Mrthyn Treactlonh wop Shet of

Chanda and 1t 1a tho Avanaty whvich Jv Sireptly

goneerand in 1t Inflacnee co b popgle ke

af the aouthern arcns of the Gundwnnn Faglona.
The mjam nf Chanda rolal owver o aren povck

of what 1a todeyr the sdilele D districl ol gy
of the Gonde atlll rescenioe! Lhad o aushoord sy
in tribal nattore, In U749, Pheewalon of dorog
and Neagpur conguerc) lao olty of Oheste wliled

wag lneorporete? knte the Mhonslo kdayplom fa

1751,

_B;aﬂllgr_jmm“’f of Gondn dneluded o the present oturdy
Degeription of aren of ahidy @0 The oares of study

e

Tira botweon 18 40" l'}?‘-” A Horts ant gat 4T

B ART AT E Tk . : : :
and ARY 450 Baat appreexioadoly [Flg, 1Y, The
poolegy #nd 8ron e phyaion? cheenstorl shios

of the acllis diTter oo coorl 4 wenst ann Lhe

Catprlko of pecleionl Feseablone de Mo pdhe wonh

to maith=tnnt. The western oorkios ot fhe TLeE

area s mouhtninews  but covors! By Blaek codlan
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a0lla of Pecenn trape. TE iz aloect the
eagtern ond o f Mernthwal~ binek ocotten solla,
The $ribal populntions scloected here ore the
Raj Gonds anl Kolams of Ulnoor ol pailabad
talukas (Andhra Prodesh),  JBaat of theso frep
hillg the plaina of Gonlwrnn aciinentary sailas
forn the valley »f Pronhitn and Golnvari rivers.
The rivers flow almast alonge the goologdonl
gtrike, The prolominnnt tribal repulationas of
theme andlas are mostly Eoyna »doner with Manne
and Maiknada, For the soplo otudy Koynm aned
Manne of Chinnnr $aluks {Andhre Pradosh) were
gelonted,  Beat of rlver Preanbdts vnlley sl
ralnly in the v2lloy of Indravathi river tle
maln subegroup of Gonla -~ thoe Mardas, Murin
and Blgonhern Mariaa live, The gocslogy in
mainly of metanorphie c0t Gneias rocka, This
18 a country of donpoe Toresta, of plaing and
hills, The nain hilly terrain of Abujhonr
hills 18 a vast aren gupporting onoe of the
noat primdtive populations of ghifting culti-
vators, The sample population sclected are
the Marda Gonda livine melnly dn the Sironche

tahgil of Chende Alatrict (Hahareasktbrs).



%gamrip-tmn of the triha? preupns

L Baj Gonds :

Tthe Raj Gonds of #dilabsd Jdlstrict, Audhrs Pradesh
E trnoor and Asifabod talukas) were selected Fop
%ﬁﬁ gtudy. 4 cmmpreﬁﬁnmivm pocount ol seoinil ond
spltural 1ife observed over a pericd of 3 venra
in Milabad diastrict is siven in the monegraph on
the 'Hej Gonds of indloe Fradesh! by Furer -
Haimendorf, 1979. The Sords of the diatrict
degerdbe themselves na Rej Conda and fhedr fterri-
tory coincides with the black cottor soila Toroed
by the ﬁecw;

vetion and grow jowsr {Zormrhon yyloore) and cetlen

ag rainfed crops,

The baails of ocianl sroictore of Lhe Haj Oondes

ig o aystom of Tour cxoprmong phratries {Hopn)
each of which 4s sub-ilivided intn n numbor of
named elans {¥ari), The phrotricon have no noames
but are deserdbed as seven-wen, sivewen, Fivo-wen
and foup-wen phratrien, In the liternture on the
fondg nf Madhyn Pradegh the olane constituting
thesa phratrien are roforredl Lo oo scven-God,six-—
fod, TiveesGod pnd Toor-=Ged olioas, Tl moat i
tinctlve fenturs of the Sond relision ls the cult
of the shratry and olon delties desecibed by tho

genvrle term FPersa pen or Grent God,  The Sondag

D )
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practise threc typen of mrrrisges - {n} norringe
by negotintiona (b} marriage by scrvice nnd
{u) marriage by coaptore, Crosg-ecounin typo of

firet cousin marringes arc prevnl ent omone the

Bonis,
2 Kolsmp :

foat Kolamg spesk Kolami whiech is plsn a Drovidion
iaﬂguaga closely relonted to Gondi, Thoy are <Jdistri-
buted in Asifabad and Utnur taloks of Adllnbad
dlatriect, Andhra Pradcah whieh 1a the aren from which
they were grmpled for the ataly. The noritheorn fren
of their Adetribution is 1n the Wun taluk of Yeotmal
Alatrict, Maharnahtra and are the cloae nelgibours
of the Gonda., In thelr own leneunge the Kalomas
refer to themselves ng Eol-ver bot in Gondi thoy

are ealled Puisri (Puror-faimeninrf, 1979). Tho
Kolama nlso apenk in Oonli +o the Sonla rnd Pordbans
{berde to the Gonlg)., TUntill twn penerations aen
maat Kolama subalasted on shifting ~pricolasture ond
ool gatherineg and i34 wnen only the enforement of
theo Forest Conservoncy Act thot foreel them to

alopt o new mode of  1ife., In the 1940's they

would 8till be foundi felling snd burning the

jungle on hill alopes, broaleasting snall ndlicts,

pulaes and more rarcely jawnrdi nlllet in the nohes
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‘and then raking the seeda over with o priml-
tive hoe., The Koloms, llke the Gonde, nre
organised into exngnmous cloane nnd most of
these have names 1dentien) with thoge of
certaln Gont eclans, These clons are grouped
in phretrien corresponding to the Gond systen
of geven brother clanse, a8lx brotner clans eto.
But mmong the XKolnne these proupings aro devoid
of any mythologicnl sanction mnd it is nlioat
cortain that they have boon formed by the co-
ordination of existing exogamous units withthe
Gond clan systen. Kolams ond Gonle coasidoer
themaelveos relatel cormunitiesn and Kolame ont
frealy in the houmse of Gonda aAand many Gonls
part take withoot hesitntion nf tho food of

the Enlams {Furcr—Hairmendorf, 1079},

3 HManne :

These are Telugu gpesnking tribal group whose
territory Iis amnll and present in Chennur and
Sirpur taluoknsg of Adilabnd &datrict, Andhrn

Pradesh (Fig.1l). They weoro shifting agrieunlturints
gomoe 50 yenrs back and some 0l people today know
the skill of iron smelting with the help of
bellows, Aecording to Furer-Haimendors, (1979),
the Manne nre Tolupu apoaking aub-group nf the

Kelrms and have forgotton Kolami under the
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dominanee of Trlagw culinre, ond have now
Yepomn o sepnrate endopgrmcus gresp not Antore
~marrying with the XKnlema, They proctice plough
piltivation and grow jownrr which forma their
gtaple crop. They hove nloo n soven-hrothor
¢lan, giz-brother elnn, Tive-brother clen onl
four-brother clan phantry ayatios as practleel

by the rest of tho Gonla, Crosas cousin oarringo

is also prevalent in this group,

4 Koyag s

The Xoyas living in thoe Dorthern nopt extremity

nf thelr distributiom in 4dilntnd digtrict
{Chennur and Sirpur telukap) of Andirn Proadcsh
have heen gelectel for the atu'y, Incidents)ly,
Rngt Oodaverd nren 18 also the swathern bouandary
nf Gondl spenkdnge proups of Sontenl Drovinoena,

Theo Eoya aren enmainsta of sedlveontnry osilns

nf the Gondwann formntion,  The Eoyno openk

Koye, a Inngusge deseribed by Oricramm, (1906)

ag a dimlect ~f 0opdd, Most of thom have
forgntten the langunge and heve adeptel Telusa
from their neighbours, Rovernnd J Cain { Tharston,
Vol., IV, 1909) writing nboat the Enyns of tho
Godnvari Jdistrict states thnat thoy have n tredition,
thet about 200 yerrs sgo thoy nay have beon

driven fromn the plateru in the Bastar country
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by famines and disputes nnd thia relatiomehip

ia algo acknowletgol by thoe Guttn Koyss or

Hill Eoyas whie live in the highlands of Bastar,
Some Tifty yeara back they wael tu prectise
ghifting apriculturo anl hoave slnoce than edopted
gettled spriculture growlng jownr and rice na
rainfed erops, They heve r Blollar phegtry
gyaten g the Gonda nrl sore of thedr clon Gode
which are atill in Brstar preo brought down an

alnn festivala 0 the Basgt Godnvnrl disatrict,

5 Mpria Gondg :

The Marlia Gonls nlan apenk Oondl Aand are Heatri-
buted in Fironcha taluk nf Chanda Airtrict
(Kahernghtra) from which the sanple for fhe
ptudy wang aclocted, A supploaront on tho Marla
Gonls of Chandn is inclnte o Gripson, (1949},
Their Bastar ncolohbours nro called ¢ Mardns
who nre n sepnrate endogomnuas group,.  Mogt of
the Marine wers practising shifting agriculturc
gome 50 yenrs ogo and gome of them still do ago
on top of the aAbujhnar hills (H111 Maris Gonds).,
Dug to the stopping of "Podu' {outting and
burning the forest for eultivation) by the
government, the Mordas heve sctiled down to
cultivating rice in low lying arcas and heve

become na oxpert as thelr nelphbours, tho Mprins
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at 191?&11111{35 the lan? arnd utildaing weater by
tapping annll stroams by effiecicnt channelling
and bunding., The Marionn oroct nemardal atones
11ike the neleghbrourines Mandmpenking trihala, They
had a Gotul eyaten which 1o n youth club for
both emmarrded glrls nnd boys, which has now
more or leas daappeared in Chanla but 1s =tlll

practised among the Mnrians of Bastar (Elwin, 1947).

The Godegrouping sinilar to the [Ind Gonds geenay
to be A recent luportotion fo the Maria Gonls
of Chanda {Grigescn, 1949), However, the Bnstar
Maria and Murlas have heliber Grid—prouplng nor
Chuddur Penk, The Hill Maring of Chands :1i.]
net have any God-groaplng nr Chuldur Fend when
Grigaon vielte!l them in the 1940's, Tho Marin
Gonds hold Allesinnce tn the Chande Zarindnrd,
a RBa} Gond nf the Atrem Clon who is relnted 4o

the former ruling house of Chandn,

1.5 Neighbourhoed of the Grnds

«9.1 Irm {'Jii"t'tﬂ I‘Eﬁiﬂ hbanras

In the hilly terrains ~f Vindhyes anl Satpurns(linp 1)
the inhabitants are chicfly Bhils, Gonda, Korkue

anl other tribes who proetiase n Ilttlc npricultare
on -thege hill slopes, Thore opponra to be 1ittlao
depbt that in enrlier dngys the provailing langungo
of Qentral Tndin belong to the Drovidian or Munin

fanily: , the aborisinal tribes whe spokethie group o



s

o

21

languages having been gradunlly abasorbed intn
the rankn of the Borthern invalers or Ariven

ag refurecen to the fastneancas of the Vinlhynan
ranges, As is wsunl in apch eamern, the nother
tongue has been lost and only o sanll nunber of
Gondg in the hills gouth of Bhopnl still show
tracea of Dravidian formeg in the gpeech, The
Bhilg have orly a 6° /0 nonehiryan woris, the
regt being A nizture of Gujrrethi and Malwi,
The forestp T this aren are mixel Aeocidunsus

with tonk as wvalunble tinber,

Engtern neiphbours

The Baastern nelghbours of thoe Gords bolong 4o

the very distinet culturnl and ldmyrulstic group

of theMandapenking tribal proup,  They nro
Alatributed througheat this sc) (DHOREL robustn)
fnrest erer which covorg a laro traet in the

at of Modihya Pradeosh ocommeneings in the plotenu
bhenenth the Ealmur range in Rowsh and extenting
aver Mandis, the Borthern frontiocr of Chattisoark,
the hills bounding the volley f the Mahanadi

and Bouth tn the valley of the Inlravathi{Mep 1), This
forest nlso extenda into the Chota Neypar pletenn
i to the Rnd Mahel kills which 18 the eagtorn
extrenity of the pleteau. This im rainly B rico
srowing arem where efficient bunding and terroce

enltivation on hill slopes are bBuilt and water
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ﬁhamelisﬁd fron smell stromma. Chota Npppur
{8 conmidored the centro of Manla lanpgussred

and Bouth of Lt the langusses spokon are nadinly
éﬂﬁﬂﬂbﬂ anl Bonts in the Bouth engtorn oart of
‘Grisaﬁ. The racinl origln T the Munda sponkinage
groups 1 #4111 ~n me's"-lvm“l praklem, Sore
anthronclogist like R Vom FHelne Goldcrn (Fuehas,
1973%) atterpted to prove thatl thero wes o Mone -
lian adrdxture in theac #roups nnd that this
grmpenent wig hrobght te Indin hy the Jeplithic
Matro«fgintle pecple wha enme Lo the Baat,
Thig thenry wae onlled ints question by severnl
penple, ane of thon belns the anthropalogist

TN Mejundar (Fucha, 1973) whe eointnined thet

the fenernl phyalenl make gp of theso tribaon

Jid net auppest s Moneologdd infusion no? 1% wes
hard to agasert o gencral ndaceroenatiosn on the
banis of o few atray eccses of Momolaid featuros,
The varioue Mundn tribes could erglly be affi-

Liated t- the gamce Prote=pagtrol-id stoeck aa

the other tribes,

Theae proups heve totemigtic Adlvisiong =md erect
mernrinl gtones f_r‘-r Fhelry derd,  The hichest
chicet of venrration ~f the Munden is Singe Boorn,
the Supre-a God roptresentoel by pun worashin by
the whele of thaMi nvsoeoking: syoan, The Chote

Hoprur saren nlan cornalaota of a number of Dravd 1ion
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greaking groups living anidat theMundoeperking
groun llke the Cracne rnd Arltor and in 8outhern
Oripan by nnother laorge Drevi Vian speckinge gcrong,
the Ehenda, T+ hna bosn adnittod by seversl
anthropnlogiats ALCL Heddom, 3,83, 3arker nnd

T.C, Banu thnt tﬁe Mandsa Qi Fer racinlly Trn

thoge Drevidlioan apealtinge groupa,

Tribala of 3outh India

The horthern houndary of the tribels of South
Intin apperra to bae the Kriehnn river which

cutn through the Nnllanalai remge which is om
part of the estern Ghot rencop, The erstorn
ithata arc not n eontinuops renpe bat nre

braken op inte irregulay blts ~11 alane 1tm
length unlike the Weptorn @hrta whiech i1 ennti-
nace oxcent for the Pnlghat yinp which scpnrntes
the Miriri hillas ~»n the north Tron the Aknemaind
hills in theo suth., The Chenchoa are found b
regide on the Nnllamal-d rangso o2long the hanks
of river Kriashns nnd arc the northorn mnest tribe
of these South Tndian trikal group and are acpn-
rated freen the Gondi sppenking population by thae
Codayard deltn and pladins of granite and black
cotton polla which 1¢ o FomddnblLe Lnrrier,
conpgisting of thoe ngriculturnl cnste groups.

The Ergtern Ghnte in the south consiats ol a

Lot of tribal groups who were bnltinlly fuod



each of these tribals from one another producing a
diverse array of kinship systems. The Veddas of Ceylon
(now Sri Lanka) are said to be morphologically similar
to the South Indian tribal gronps according to some
anthropologists (Bickstedt, 1935).

6 Summary of the fﬁnﬂings anl extent of Qbjectives
dchioved by this 8tudy

The following are briefly the main finlings of the
thesis:

1, Morphological and genetic relaticnship between the
Gondst

et —

Statistical analysis ahowed that the Gonds are a
hcterogenous group being morphologically and geneti-
cally different from each other, forming separate
endogamous entitics. The morphological ani genetic
1istences between these five Gond populationsg when
projected graphically reverled that the spatial
Aistribution of these populations generally corres-—
poniled to their present geographical Aigtribution,

The Menne lie intermediatc forming the connecting 1link
between the other four populations. The Raj Gonds and
Pldhns Maria Gonds lie fartherest away from each other
at two opposite poles. Hoﬁever, the actual relationship
between each of the Gond populations show Aifferences
when baael on these two qifferent biological variables.
The morphological relationship shows a greater
variability, the clustering pattern differing between
gexes, This variability in morphological relationship

between sexes may in part be due %0 Aifference in sex
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morphiem and the groater legrec of environmental

The raolntior=-

Efluence on morphologieal choractora,

mEly based on genetic chorneters closelv correspotnda

ko the Aegres nf geographical coptinuity botweos thae

pepulntions, The Red Jonds and Kolana 1ive In elooo

mﬁmiﬁ? to each othtr on hishlands forming one

glugter wherens the Manne, Toysa ond Marls Gonl

form 8 second cluster ondl Jive adincent o ecoch olhor
in the valley formed by the Pranithn-Golavari oni
Indtavathi rivers.
i pretations bnsel on morpholopdonl relaticnohip
hatwean trihanngguupa*
Lo Ykhe pongraphion)

Ao The tribals clustore’ aooording *

regions they belong an. formed Laree msdn oluslo:

1) Central Indian group (incloling Gon's ol the
Present study)

ii} Orisega and Chota Nagpor proup

11i1) douth Inllan group (south of Krishna river)

The donte of this atuly 1lic in ~lese proxzimity to

the main Gentral Indin cluster showing mornholociecnl
elogenesa to PBhils, ¥orkus and fonds (Madhva Predesh).
Thig 18 pobstedtinted Ty the facst thnt thete was

n anntigunus helt of Gond culture extending from

[N

garha {(Madhya Pradesh sinte) in the North io Chanls
1n the acoth (Mabharaashirs =tate) from ot Leaat the
14th eenttury AT, tn the 18th contury when the Gond
kingioms were overthrown Ly the Maorathne.,  The

Central Indian group and Gricsn o4 Chotonogpar
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group are however cloger to cpch vther relatively
Bha to the more distant scouth Inldian tribal groap,
Fhe #outh Indian group 1s separatel from tho rest
gf the tribal people of Peninsular Indla oy fhe
Erighna and Godavari deltas, Thege findings e
rot substpetinte the contertion made hy Auaoel an’
Birelal (1916), that theo Gondae whn gpeak a Travisinn
language nicht have migrated fram seuth Indin to
gentral Indla sometinme letweon 94h centory to 13th
aentury A.D. This 1s nls  coriticiae’ by Halmendorf
{1979} on the basis that this is not supporbtel by

gthnologieal evidence,

The relationghip of these populationa whope orisin
wae in doubt suck r~s Korkus, XKhondo, Qraons anl

AvAdha was resolved to gome ertent by thig sbuly.,

Differences betwesn morpholopdeal aml genetic
relationshin of the Gonds with the regt of the

tribal populstionsg of India:

The tribal populations based on both morphedepgiand
and genetice clusterel generally according te the
geographlenl regiona they belons. However, the
morphologicnl al genctic relationship 144 not
correapnnd well and this may be e to a) amaller
namter of groups vhiliaseld in,.{iis}gfrtic: atndy an
b) the populeti ma used for genetice stuly sre not
pxacily the same aa those use? in morphologionl
gtudy., The relsatinnahip of the deonds with the
reat of the tribpd populations sleo A fFers in the

En . y .
Mo Atadlern, The Conds are oorplhiolo dienlly olosn

to the Centrrl Indirn 8roup whercns they aro Tor apes
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from this group genetically.

The emphasis of the present study based on quantitative
techniques is on the importance of geographical
proximity in producing morphological and genetic
similarity between populations. This is revaaled

in the smaller Gond study as well as in the case of the
larger tribal, study. Geogrnphical proximity between
populations heing brought about by closer Aistance as
well as similar geographical factors (such as soil,
$errain, flora etc., ) drawing these populations
together under a common eco—cul turnl umbrellns. The
clogser the geographical distance between populntinng
the cloger the genetic ns well as morphological
gimilarity between them, This 1s more so in populations
such as these who due to having adopted a settled

agricultural occupation are less mobile,



CHAPTER - 2 : MATBRIALS AND METHODS

1 Area of distribution of the Gonds

Measurements and analysie for blcod samples (sero-~
logicel and blo-chemical characters) was carried out

in the five Gond populations belonging to two districts,
Adilabad district of Andhra Pradesh and Chanda @istrict
of Maharashtra which are adjoining to each other. The
enumerafion of total number of adult persong(listed

in the electoral papers) as well as villages belonging
to each of these tribes was carried out by village
headmen or Patwaris under the personal supervision of
the Revenue Officer (Tahsildar) for the purpose of

this Qork. This tribe-wise data 4g not available in
the Census and hence ¢hig data proved to be not only
usefql but esgential for location of the various tribal
villages on the map and thus getting a cleal pilcture

of their distribution (Fig. 1).

These five Gond populations are located to distinct
geo=-morphological zones which are suitable to their
respective modes of productione The Kolams and Raj
Gonds though living in close proximity to cach other
in Utnoor and Asifnbad talukas of Adilabad district
(Andhrs Pradesh) have their distinct territories which
do not overlap. The Kolams who were until recently
shif ting cultiva¥ors using a hoe, live on the hill
tops where the top soil is thin and suitable only for
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$he oultivation of sgmnll milletsa. The Raj Gonda,
bywever cultivate the valley bottons near atronms
gnere there ie a tliick layer ofF black cotion eoil
giltable for jowsr and cotton cultivation whers
the plough has o be usoed, This cen be elearly sneon
from the distribution of Enlam and Red Gend villages

in the map {Fig, 1), The total ndult Kelam popu-

jation in brnth tnalukas Ia about 4,000 belng threc

timos more numerons In Asifabnd thon in Utnoor

taluka® wherenn the Raj Gomdsz hove n o botnl ndult
population of 20,000 being five times rors numeroos
than Kolams with an even distribution in both trlukea,
The smaller aige of Xolaom populstinn probably lndi-
cating o smaller prowth ratc 1o their group nnd
reflecting inddrectly the poor ceonnnic stntus of thisg
group of ehifting cultivators ne compared to the

relatively more prosperous nnd larpoer group of the
Raj Zrnds.

The Koyas rud Manne like the ohwve two groups nre found

togother in close proximity in Sirpur and Chinnur tnlukas

of Adilabad Algtrict, Here sagnin these two groups arve

lre~ted In distinet tervitnrion which have determined

the Aiffarar % reans nf production thoy heve adopted,

The Koya villogen are pregent ie elay anils found

alnng rivers, esnecially thoe Prandtha river which

neceapitntos the practice »f oetiled cultivation and

the use of plrugh technclopy, The Manne nre 1ncnted
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to sandy soils (Gondwana sandstone) on gently sloping
terraine sultable only for shifting cultivation. The
mixed Koya and Manne villages (Fig. 1) are located in
those areas where there is both clay and sandstone
deposited together side by side during ancient times
(condwana sedementary soils where alternate layers of
clay and sand was deposited). In such mixed villages,
the Manne occupy the sandy soils whereas the Koyas
occupy the clays, Though both groups are at different
economic levels, this is not reflected in their popu-
lation size., The Koyas and Manne population are of
similsr sige being approximately 7,000 each, in both
talukas, being more numerous in the northern taluka of
Sirpur than in Chinnur where the Telugu speaking non-
tribals are more numerous and cultivating the more
fertile alluvium laid down by the Godaveri river, This
similar small population sise of both Koyas and Mannc
18 reflected in an equally backward economic status,
The adoption of a cash crop an 0il seed (Til) by the
Koyas and hence transition into cash economy has not
had a beneficial effect but on the contrary has increased
the exploitation of this group by non-tribal shopkeepers
and money~lenders. The Manne however owning poor soils
had no conflicts with any group, tribal or non-tribal,
&m lived mostly by food-gathering and charcoal burning
as the returns from q&ifting cultivation was very poor.
.The Manne extend into eastern part of Agifabad Taluka

(east of the’ railway line) from where the area rises
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up into hills on the west and is the area of Kolanms
and Raj Gonds, It is here that one encounters mixed
Manne and Kolam villages, the railway line laid along

the foot hills gerving as a boundry between Kolan and

Mamme territory.

The Maria Gonds are distributed mainly in the Indravathi
river basin extending from Sironcha taluka (Maharashtra)
into Bastar digtrict (Madhya Pradesh). The Maria Gondis
come in contact ﬁith the Koyas in the south-western

part of Sironcha taluka. The Maria Gonds in Sironcha

taluka are dilvidel into two endognmous groups, the

Plains Maria Gonds and the Hill Maria Gonds ench
belonging to a Aifferent cconomic level., The plains
Maria Gondg occupy the major portion of the north-
eastern arga of the taluka and practice settlel rice
cultivation (rain-fel) whereas the gill Marias live
on the Abhujmey hills which lico on the extrene crst
of the Sironche taluka anl extenls mostly into Bastar
district. Here the Hill Marias practice shifting
cultivetion as the rugged terrain is not suitable for

settled cultivation.

Selection of individuals

Data on anthropometric reasurements ani blood samples
were collected on 100 individuals from each group con-
gisting of 50 males and 50 females, of Ra] Gondg, Kolams,

Koyas, Manne and Plpins Maria Gonds. In the case of
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11 ¥ rias snly blead anmples were collectod on 50

legs without monsuring thim, In atditinn, oxtrn 50
s smpleg for cech o f the ohewe Tive groups wns
Bllected for the purpance of gerconing for GOPD Arfi-
fLency, hﬂm”ifﬁ-;{lﬁbiﬂ rrd bronsferrin vardinnta,  Villagos

g Tor o ne possibic ik

ere selected 1o represent
H¥ferent aresa of datribution of the tribe. Hince
meet of the villaopes were silunated along the main
streans, villages were selected so ng to repropent
gnch of the maln stresms  thue covoring represontntive
proporticn of tho tribrl group in the aren which wes
gelected for siudy. All nvoilable adult poputatian

in the villagen were covere’ avoliding ns far ns poeslible

fag consanguinity wns high in thesse groups} relatives

and rejecting rerbera of the groe fandily,  Informstion

“nage, mardtal atatus, relotednons of spouse, nloce ot

birth »f gpouses ate,, wore alan ool leote? on eneh of

Tt

the tndividunla, Profarnas oorlairing the nore o
Alividanl, arn, villogo, eohoonguivd by ond ploce of
Arth of apolese were seporntoly €i3led up for orch

roband and eslod,

n each s<lected individlual nfter the measurenentas were
aken, biood samplog wero oollectol on cach of fhe indi-
iduals nensured, by nenns of finger prick netood, Hopore

ished mnicro-enpillery tubes wore vaed for onllecting, the
land, the tubos Lelrg appropricstely Inbolled nnl sonlod

ith plasticing rt Loth ends,  Abeat 40 142 50 blowd
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sanples were collected in o day and kept in the
thernos filled with ice. Most of the measurements
were carried out between 8 a.r, tc 4 p.n. during

the day when the light wns sufficient.

Bio-chemical nethods followed

Two[bggfffary tubes full of blood was collected per
each individual. The red cells of nne tube were
used for screening G6PD deficiency and the red cells
of the second tube was usel for blood grouping and

haemoglobin polymorphisn.

The red blood cells were separated from the plasnma
by breaking the capillary tube at the junction of
plasna and red cell layers. The rel cells were
washed with normal saline (threc wnshings) and then
used.for blood groupings andl haemoglobin annlysis
and G6PD screening test., Thesec were first carried
out so as to prevent any dnmnge to red cells, The
plasma analysis was carried out after the red cell
analyseis, which would take two dnys for completion
after return to the laboratory. It was possible to
process 40-50 semples at a time on the average with

ninimum loss of efficiency.

2,2.1 Blood grouping

1 ABO blood group systen

The blood grouping in ABO bPloo? group systemn was donc

by using the standard tube technique., This method
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has many advantages over other techniques like
glide or tile methods, since the detection of
weaker reaction is possible, drying of the
contents is elininated and less anounts of sera
are reguired. The anti-A, anti-B and anti-AB sera

~ were uped, procured fron the Haffkine Institute,

Bombny,

The blood grouping was performel by nixing one
volume of 2 */+ red cell suspensinn in salinc to
one volume of anti-A, anti-B anl anti-AB rengents
in tubes (4 mn I.1 x 50 mm) marked A, B anl AB
respectively, The eontents nf the tubes ware

nixed well by shnking them gently. They wore then
kept for 30 minutes at roon temperature after which
they were centrifuged for one minute at 1000 r.p.m.
Agglutination in the tubes was observed by gently
shaking the sedirments in the tubes. The spectrum
of agglutination may range from '+! (neelutination
with nore free cells) to ++++ (complete clumps).
Whenever there was weak agglutination it was obscrved

under a microscope for confirmation,

Rh (D) blood group system

The antisera was purchasel from Chemech laboratories,
Bombay and proved satisfactory., To detect Rh (D)
positive ar negative one volune of enti-D serun was
added to precipitin tubes containing one volume of

redl cell suspension, The tubes were nixed and incubated
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at 37° for 45 minutes and then centrifuged at 1000
r.p.ﬁ. for one minute., The results were read after
dislodging the red cell button with gentle shaking,
Controls of the positive and negative cells were
kept with the test simultaneously and read first.
The negative cases were reconfirmed by observing

undar microscope for any evidence of agglutination.

3 Mthlood_group sxbtem
The anti M and anti N antisera was supplied by Haffkine
Ingtitute, Bombay. The standard tube technique was
‘followed ag advocated by Haffkine Instituie, One
volume éf anti M and anti N sera were added to two
tubes containing one volume of red cell suspension
to be tested. The tubes were kept for one hour at
room temperature and then gentlv shaken and obhserved
for agglutination., Extra care was taken whenever
there was doubt due to weak agglutination by checking

upder the microscope for presence of clumped cells.

2,2.2 Screening for glucose-6-phosphate dehydrogenese
deTiciency

Brilliant cresyl blue (BLB) dye decolourization tech~
nique of Motulsky and Campbell - Krant (1961) was
adopted for gcreening of G6PD deficiency, This tech-
nique is adopted by many investigators because it is
more accurate and reliable, Brilliaent cresyl blue

dye (National Aniline Company) onc of the components
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of the reaction mixtures, both gtimulates the activity

of the shunt pathway end acts as an indicator of reduced
nicotinamide adenine dinucleotide phosphate ( NADPH)

changing colour from blue to colourless. The 1iime required
fof decolourisation is a measure of the amount »f G6PD

activity. The test Was performed by using the following

reagents,

D-gluco me-6phosphate (G 6 P) disodium solt : 825 mg/

100 m1 of glass distilled water.

Nicotinamide adenine dinucleotide phosphate (NADF) :

50 mg/100 ml of distilled water.

Brilliant cresyl blue : 32 mg/100 ml of distilled water.

‘prig (hydroxymethyl) methylamine buffcr (pH 8.5) : 8.96

gm/97 ml of distilled water and 3 ml of concentratcd

HCL.

The hemolysate was prepared by adding 20pl of the whole
blood to 1 ml of water in a tube, The reaction mixture
was prepared in the proportion of 1 part G6P, 1 part

of NADP, 2.5 parts of BCB and 2 parts of tris buffer,
0.65 ml of this mixture was added to the haemolysate

in the tube and mixed by rolling the tube between the
palns, A few drops of liquid paraffin were laycred

on the surface of the test gsolution to prevent contact

with air, The tegt solution was then incubated
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in a waﬁer bath at 3700 and initial time was recorded.

The tubes were carefully observed at 20 minutes inter=-

val after an initial period of 40 minutes for three

hours and then after overnight obscrvation of the

gsamplos. Decolourisation from blue to the pirk colour

of haemoglobin normally was complcted in 65 minutes.

Dye decolourisation time above 100 minutes was consi-

dered to indicate G6PD deficicncy.

2,2,3 Polyacrylamide gel electropheresis

Scparation of serum proteins e

A simplified disc electrophoretic method of Clark (1964)

was adopted for separation of the serum protcins. The

serum sample was mixed in 40°/, sucrose and directly

applicd as a thin layer on the top of the separation

gel whoreas in the procedure of Dnvis (1964) both a

'spacer gel! and a sample containing 'large pore' gel

is superimposed on n working gecl. The former procedure

wag adopted for convenience. 7T°/. gcl was used for

the separation of serum proteins. The following reagents

were uscd for forming the gels

Acrylamide

N, N' -~ methylene-
bigacrylanide

.

TRV ED (!«',‘ -~ tetra-

netrrlcdt Y omediarival

Ammanium persulph-te

Glycine-tris buffer :

28 gm/100 ml of distilled
H50

759 mgs in the above
solution

.14 gr./100 ml of distilled

HZO

0.29 gm of glycine and 0,6
gm of tris/100 ml of disti-

- Y TY N
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The gel solution was preparced by mixing 2 volumes of
acryiamide, 1 volume of TEMED, 4 volumes of ammorium
persulphate and 1 volume of glycine-tris mixture,

This mixture was immediately poured into glass tubes
(6 mm Id x 75 mm) which were inserted vertically :into
vaceine bottlc stoppers, Routinely 3/4 length of the
tubeg were filled and immediately the remaining syace
in the tubes weref illed with water by over layecring
carefully with the aid of a bent hypodermic needle of
a sgall bore size. The tubes were allowed to stand
for 30 to 40 minutes for polymerization, The electrode
buffer was prepared by dissolving 29 g of glycine and
6 g of tris in 975 ml of distilled water to which 5 ml
of 1N HC1 (i.e, 10 mol percent) was added and adjusted
to get 2 final pH 8.1. 50 ml of this stock solution
was diluted with 450 ml of distilled water and kept

in cold until use.

For transferrin and albumin separation, 20 @l of haemo-
‘globin free serum was mixed with 100 ml of 40°/, sucrosec
and 30 pul of 0.005°/. bromophenol blue solution, The
1éyor of water wnas removed from the top of the gel nnd
20 pl of the samplc mixture wns applied., The remaining
gpoce wag filled with electrode buffer., The glass

tubes with gels were inscrted inte the apparatus., 250
ml of gel buffer wns poured into emcp.electrode vesael,

Power rezulation of 30 milliamperes and 700 volts
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Acapacity was used to draw the current., 25 milli-
ampercs current per tube was allowed for tle firgt

five minutes and then it was raised to 5 milliamperes
for the rest of the run for 30 minutcs. Elewtrophoresis

was coarried out in a cold room at 400.

Aftér the electrophoresis, the gels were removed from
the tubes by injecting a jet of water through a long
needle and placed in 10°/, Amido black 10 B prepared
in 7*/, acetic acid for 5 - 10 minutes. The xcess

of the stain in the gels was removed by washing with

7*/. acetic acid,

For haptoglobin electrophoresis, samples wcere ﬁrepared
by adding 5 pl of fresh haemolysate to 20 pl of serum
and incubated at 37°C for 20 - 30 minutes to form

Hp-Hb complex, 50 pl of 40°/. sucrosc solution and

20 pl of 0,005°/, of bromophenol blue was then added %o
it. 30 pl of this mixture was applied on the top of
the gel and subjected to elecctrophoresis in a similar

way described for transferrin and albumin separation,

To detect the phenotypic patterns of haptoglobin, the
staining procedure of Mccombs and Bowman (1969) was
ndopted, The stain was precpared by dissolving 2 gm
of O-dianisidine (dimethoxy benzidine) in 1000 ml of
distilled water to which 5 ml of glacial acetic acid
was added. The solution was mixed thdfroughly and

filtered to get a particle freec stnin. To get the
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haptoglobin patterns, thc gels were immerse in the
above fresh stain and then a few drops of 3'/, hydrogen
pero?ide were added to it., Within a few mirites grceen
bands of haptoglobin~haemoglobin complex eppared. Hp
0~0 phgnotype gamplen were repeonted again fo' confir-

mation,

Separation of haemoglobins

For routine screening, the hnemolysates were zlectro-
phorcsed in 5.5°/. polyacrylamide gel using tie buffer
gystem of Dietz et nl (1971) at pi 8.3.

1

-

Rengents of the followilng composition were us=d :

Solution A : 48 ml of 1N HCl, 36.3 g of tris
and 0,23 ml of N4 ~ tetramethylethy=-
lene diamine in “water to make 100
ml of solution, pH 8.3.

Solution C ; 30 g of acrylamide and 0.8 g of N,N'-
methylenebisacrylamide in water to
meke 100 ml of solution,

0.14 g of Apmonium persulphnte in
100 ml of distilled water, gtable for
only a weck,

Solution D

.

Just before use the gels were preopared by mixing 2
volumes of solution A, 4 volumes of solution C, 8
volumes of Ammonium persulphate nnd 7.82 volumes of
wnter, Electrode buffer was prepared by mixing 28.8 g
of glycine and 6 g of tris in onc litic of digtilled
wnter and ndjusted to final pH 8.3, The electrode

buffer is 1:10 dilution of the c<tock golution,
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The samples were prepared by ndding 30 ul of haemo-

lysate to S0 pl of 40°/, sucrose soluticn, 40 pl of
thig mixture was applied on tho top of the gel and
subjected to electrophoresis in a similar way as
degeribed for the scrum proteins., The major fractions
of haemoglobin were seen on the transparent gels without
using the stain. In each electrophoretic run a known
Hb AS sample was run along with the sample, Sickle
cell t est was performed by using 2°/., sodiun metabi-
sulphite, The pH of this solution should be adjusted
to 6,0 and above as an acidic pH will inhibit and
distort the sickling phenomena of the red cells, Add
a drop of this 2°/. Na metabisulphite to one drop of
heparinised blood placed on a microscoplc slide and
then mix by blowing air from a pastcur pipette. A
cover slip was overlaid and scaled with vascline,

The red cells were observed under a microscope for

~sickling ~fter 15-20 minutes and thercafter if nega-

tive for an hour, If sickling is still negative,

observe for a few more hours.

Anthropometric techniques

The techniques followed were nccording to Human
biology, I.B.P. Handbook No.9 (Guide to ficld method

cormipiled by J.S. Weiner)



43

1 8tature : The anthropometer was used for ncasuring
height, The subject should stand on o horizontal
platform provided alongwith the anthropometer with
his heels together, stretching upwards to the fullest
extent, eided by gentle traction by the measurer on
the mastoid processes and the eyes nnd ear lodes
should be in Frankfurt planc, The subject's tack
ghould be asg straight as pogsible., The horizontal
arm of the instrument is brought down on to thes

subject's head, The readings recorded in centimeterd,

2 Upper arm length : The external cuperior border of

the hend of the rodius is marked nnd the length fron
this mark to the inferior border of the acrnmion

process is mensured with the anthropometer.

Fore-arm length : Moengsured from the marked hend of

=~

the radius to the tip of the laternl styloid.

4 Bigonial diameter : The spreading calipers is used.

"The maxinum diameter betwoen the angles of the mandible
on their external surfaces is mensured with pressure

exerted to compress the tissues,

5 Morphological face height (Nasion~Gnathion) : The

gliding calipers is used for +his neasurement. One
arn of the calipers is held horlzontally at the marked
nesion, the other ara of the cnlipers is hooked unier

the tip of the chin, The teeth should be fully

occluded,
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Nose height or length ¢ One arm of the 11liding cali-

pers is held horizontally at the marked nision while
the other arm of the celipers is brought dwwn to reach

the union of the upper 1lip with the nasal septunm.

Nose breadth : Sliding calipers is held horisontally

and 1ts arms brought into contrct with the outside of

the nares without pressure,

Bead length : Spreading calipers is used to messure

the maxinmum length in the saggltal plane from the
glabella to the most salient point on the occiput,

Pressure is exerted to compress the tissues,

Head breadth : The maxinum brendth in the transverse

plane wherever 1t occurs is mensured by the sprending

cnlipers and pressurc 1s exerted to compress the tiassucs.

aOBiocromial diameter ¢ The anthropometer is used to

neasure the maximum shoulder width, The subject stands
with the shouldera r¢laxed to the point of slumping
forward, Standing bchind the subject, the measurer fecls
for the outgide edge of the acromial process of the
shoulder blade which can be felt at the ridge just

rbove the ghoulder joint., He then placeg the edge of

one ~r1 of the anthropometer along the external berder

of one acrominl proceass nnd brirgs the other arm of

the anthrdpometer inwards until its ecdge rests on the

opprsite acromial external border,
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11 Bi-iliac or bi-iliocristal Aiamecter : The subject

stands with his heels together and the anthropometer
arms are brought into contact with the iliac crests at
the place which gives the maximum diameter, Strong
pressure is applied to the anthropometer blades to

push agide any fat covering the bone,

12 Right upper gm circumference ¢ This is measurcd with

a tepe with the arm relaxed. The subject's arm hangs
down just away from his side and the ‘circunference is
taken horizontally at the marked level, that is, half-
way.betweon the inferior border of the acromisl process

anl the tip of the olecrannn process.

1» gkinfold thicknesses : The skinfold is picked up between

thumb and fore-finger and the skinfold calipers jaws
applied at exactly the level marked, The mensurement
is read two seconds after the full pressurc of the

caliper jaws is applied to the skinfold.

13 Right triceps skinfold : The skinfold is picked up at

the back of the arm about 1 cm above the level markoced
on the skin for the arm circumfercnce and directly in

line with the point of the elbow.

T4Right subscapular skinfold : The skinfold is picked

up under the angle of the left s-apula. The fold
ghould be vertical or pointing slifhtly downwards

ard ~gtwarig,
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Q
E ¥elght @ Since the tribal peoplc wear very few
" elothes it wes without lneonvenivnce that the

welght coull be taken,

E Baygemntic bresdth @ The mexdoum dismoter betwoesr

tho gyeonatie prehea. owewer in this stwly the
raxlnum diametor betweon the sygomntic archos waa
neasured by the investigntor with the help of the
gpreading callpera nnd henee enuld ast be used for
genernl eomparliaon with othor groapa, This mensure
gruld howeovar be uscl for compariacon between thie

tribnl gronps in the study.




4T
COAPTER 3 ¢ SCRUTINY OF DA AND ANALYHIS

Importance of scrutiny : The nrdblem of gerutinlain

the rrinary records aasume: paramcunt
innortance in investigations where the oboervatlons
are recorded dn the field ond Lthe Lweatigntor hnns
ne chaneo of repoating his meanurenents,  Too
nagnitude and proportion of recoerding errova nre
sometimes extrensly larpe mnd annlysie baged on
such date may result in wrong conclusinng, ooruting
often helps in diﬂﬂﬁVﬁrinH gone rules to correct
gericus discrepancieg and thus snlvagping what might
bare been thoupht og lost, o clumﬂicﬂl erample ia
that of the revision of Risley's asnthropoetric
datn for Rengal undertnken by Mahalanoble (1933).
He wan able to classify the warioons trpes of mistnkaes
and find out ways and means of peedifying thom usine
only internsl evidencoe na Far as possible, This
rosutted in the rermoval of the rnany inconaistencicos
in Aisley's primary date,  The 1,P, Anthropornetric
Surrey of 194 (Mahalaonobis, Mojumdnr amd Bae, 19493
and the Bongal Anthropometric Survey (Majomd=r and
Rao, 1945) give. in detail the nuthers experiences
in serutiny of dﬂtn and methola thnt ecould be appliaod

" te engurs grepter relintility of the field recerds.
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fhe scrutiny of raw Jdata for the presmes of 'ontlicrs’
that 18, obgervationn which appenr to be inconsistont

klth the remainder of that set of dntn, iz an inportsnd

and esacntinl step fo valid nnelvsis of dvta. TT these

milicrz! are not enuine monbers of the nopulation,
then thelr prescnce is ldikely to distort tre inferonaon
rocesa,  What charactortioees the 'ountlliers' 10 70

irpact on the observer (it aprenrs cxtreme in oo woy),

Accerdingly, the outliecr problen should be tpelle din

the following way 1,e., the Jdata zct ia ewamined and

eutliiors are detected, The next storoe wonld be whothor

there is any justifiention in rejocting or adinagting
these volues and the use of approprisnto statisticel
nethods Tor the purpose, Clearly, the anawer ruepenids
on the form of the population; teciinigues will hbe
eonditioned by and apoclfic to, any pogtoulated noleld

for thot populetion, Thus; methods for the processity,

of outlicrs tnle on san entirely rolotive fore,  Qutliors

gan be e to elthor rendon or o lstemminigtic roasons,

Ranlom occurencg of outlicrs 418 Aue fo inhoroat vorine

b{lity, thet iz, coboorvetlons wory intringiceclly over the

populationt auch vorirtion is a1 natural festure of the

popalation and uncontrellable, Jutliers lue to

determintiastic roagons are Jdue e roaclings, rocoe?dinge

or conleulnting: orrorn In thoe data,  When it in obvioaas

that this is mo, tho remody 1s clonry ol non-controversinl
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The error value should be removed from the sample or
replaced by cdorrected values when the metha of correction
is unambiguously understood. Of course, extreme values
nust occur in a set of data with some frequercy depending
on the true distribution of the variables in “he poprlation,
oo What is important is whether or not they are

g0 extreme that they could not reasonably have arisen by
chance from the adopted model. TIf the outliers prove

to be discordant on an assumed distribution, it is quite
likely that we may choose to reject them before proceeding
to further study of the data., We cannot of course be

gsure that this action is entirely proper. Some authors
recommend ! trimming of data' i.e., removing some low

and some high observations as a routine method, and

applying appropriate techniques of statistical analysis

on the rest, Howecver, the gtricture of Kruskal in

'outlicrs in @catistical data' (Barnett and Lewdawl973)
can be followed and that is apparent outliers should
be reported even when one fecls that the eauscs are

known or when one rejects them for whatcver good rule

or reason,

Scrutiny of the present material : It is diffieult

to lay down specific rules for the dctection of
‘outliers' aas the underlying distribution of the
obscrvations and the stochagtic nature of the outlicrs
may not be known to begin with, As a first step a
tdescriptive analysis' of the date should be undcrtaken.

This includes, for cach set of obscrvations on a given

character and n gciven tribel



i} makdng frequeney distribution in narrew
claga intervals and drawlng hlstograms

ii) computing measures of locstion like the
peany maode, medisn and mopaares of
diapersion like the ramwe and standard

deviation
111) recording the maximum and minimum valucs

iv) ecomputing measures of skewmeas and kurtosin,
and 80 on
Qutliers are suvgpected 1f,

a) there are gaps in the histogram and the
extreme ohoervations are far removed

Trom the nearcet neighbours.

B} if the variation 1n some pompler is lareer
thon in the others Tor thoe goame character,

@) if there 1g n gencral conpintoney in monmires
of skewncas and Kurtosie, kut in some cagen
J:” PR EXs !
the valueas are Adacakded,

4 1dat of ontltiers dotected in theo dnota and the sotion
takon nre glven in Table 2. Thoe prepence of thoo
sitliers producaed o doviation in the normal dinteibution
and increased skowness and };L{;r"tc;:'@iﬁ gignificantly.,

The incrense in positive pkewnoss indicatel an outlier
which hne a low valwe wherens sn incronse in negative
gkevreng indlented the presence of a large wvalue., The
pate wog reflected in kurtosia, cithor leptnkurtic or
platyknrtic shift In distribotlon indiecating tho
preserice of an exbtromely low or bich value in the datn

get., The pignificont inerennc In skewneass nrd kurtosia



Table 2

SCRUTINY OF RAW DATA

Detection of Outliers and Action Taken

Population (Code of

- Observation as Recorded

Action Taken

Basis on Which Action Was Taken

Individual and Sex) {in a m)

KOLAM (5) 071 BgB 126 Omitted Maximum Was Too Large

KOLAM (D) 049 LAL 178 Omitted Minimus Was Too Small

RKolam (O) 092 BIB 201 Omitted Winimua Was Too Swall

KOLAM (Q) 102 BAB 246 Values Where BAB Never Smaller Than BIB
BIB 1337 Interchanged In Same Individual

KOLAM (Q) 025 7AL 201 Omitted Minimum Too Small

KOLAM (Q} 121 Tal 283 Omicted Maxiaum Value Too Large

KOLAM (9) AL 368 Omitted Maximum Value Too Large

KOYaAS (6)‘028 YAL 247 Upper Arm 282 Interchange Error Upper Arm Cannot
LAL 282 Lower Arm 247 Be Larger Than lLower Arm

KOYAS (5) 048 TaL 230 Upper Arm 295 Interchange Error Upper Arm Cannot
LAL 253 Lower Arm 230 3e Larger Than Lower Armm

KOYAS (6) G83 TaL I03 Upper Arm 271 Interchange Error Upper Arm Cammot
LAL 271 Lower Arm 203 Be Larger Than Lower Arm

Kovas (& o076 wAC 326 omitted Maximum Too Large. Sot consistent

With Fat Fold Measurements of Same
Individual



TARBLE 2 SCRUTINY OF RAW DATA

Detection of Outliers and Action Taken (Continued)

Population (Code of Observation as Recorded B

Individual and Sex) (in @ @) Action Taken »Banis oan Which Action m» Taken

MANNE (8) 007 HB 164 omitted Maxima Too Large

MANNE (8) o028 BgB 136 Omitted Maximum Too Large

MANNE (Q) 015 HB 159 Omitted Maximum Too Large

MANNE (Q) 001 HL 210 Omitted Maximum Too Large

MANNE (Q) 001 BgB 116 Omitted Maximum Too Large

MANNE (9) 093 vAL  3s0 OCmitred Maximum Too Large

PLAINS MARIA (0) 052 TFF  13.0 Omitted Maximm Values Too Large
GOND SFF 19.0

PLAINS MARIA (2) 127 3z 119 Cmitted Minimm Values Too LW
GOND

PLAINS MARIA (9) 036 BAS 236 Omitted Minimum Values Too Low
GOND

PLAINS MARIA (2) 120 AR 212 Omitted Minimm Values Too Low
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vas tested by looking at the tables of critical
values for's'/. ﬂest of ?iBCOrdancy for one or
more outliers in a normal sample (Barnett and
Lewis, 1978). The removal of outliers in nany
cases brought back the distribution to normmlity

(Tables 3 to 6).

Use of indices in Jetectiop of recording errors
and outllers

The examination of maximum and minimum values of
calculated indices on bony measirements ;lso helped
in the detection of the presence of outliers
(Tables 7 to 10). For example, in the case of
Cephalic index which ip maximum head breadth/
maximum head length, thé ratio is a extramely large
value indicnting that head breadth is larger thon
head length which is not normelly the case, In
some casegs, values are interchanged, i.e., upper
arm for lower arm measurement and this was detccted
by looking at the lower arm/upper arm ratio which
would be a large value, indicating that the lower
arm which is not normally longer than upper arm is
extremely large. In such cases, when the raw data
were examined, it was found that upper arm measurements
which were recorded routinely next to lower arm
measurements were interchanged one for the other
during the process of recording the data. In these

cases, the values were corrected (Table 2). Out

of a total of 21 outliers detected in the raw data,



TABLE 3

MALE TRIBALE

SKEWNESS (Yl) AND KURTOSIS (Y,) BASED ON ORIGINAL MEASURFEMENTS (FIRST LINE)

AND AFTERADJUSTING FOR OUT

ﬁIERS WHEREEVER FOUND NECESSARY (SECOND 1.INE)

-

CHARACTER KOLAM (52) KoYA (51) MANNE__(56) 1 PraTss HAs}5”7323ff“”’TCKfnﬂﬂﬁ”ij)
Yy Y2 Y1 Y2 1 2 "1 2 "1 2
as 0.154 -0.618 0.393 0.373 1.617% 4,543 -0.266 N.,478 . -0.297 n,236
0.709 0.293
RL -0.144 -0.061 0.48¢ 1.120 | -0.050 -0.083 § 0.045 -9.091 -0.320 0,285
Bz 8 -0.549* 1,259 | 0.095 0.154 0,135 -0.359 |  -0.431 0.406 -0.143 0.335
Bg B 0.832* 2.933 | 0.170 0.187 | 1.716%  8.425% § -0.170 -0.613 -0.125 ~0.A13
-0.161 -0.029 . | bo-0.399 0.270 |
TFL -0.256 -0.067 ; 0.444 0.112 § 2.657% 0,319 § -0.052 -0.096 -0.07%6 -0.240
NL 0.091 -0.317 % -0.270 l.412 ! 0.028 0,042 % 0.094 -0.412 -N.272 N.143
N8B 0.051 0.57G6 | =-0.125 -0.366 § 0.460 -0.443 | 0.740% 0.230 0,110 0.184
st -0.118 -0.230 | -0.384 0.931 P -0.424 -0.408 E -0.331 -0.173 -0.381 -0.%44
THEL -0.047 -0.634 -1,946% 5.876% ? -0.010 -0.271 0.126 0.765 0.143 -0.396
-2.100 0739
LAl -2.166% §.977* -3.071 9.59& . 0,195 <0.668 % -0.020 9,276 -C.03% =7
0.078 -0.517 | =-.655% 1.405 % L ‘
BAB 0.046 -0.791 3 0.181 -0.466 - 0,211 1.022 -0,016 -0.738 6.160 -0.143
3IB -0.410 2.614 1 -2.393  0.366 -0.060  0.469 ~0,026 0.877 -2.333 -5.155
0.556% 0.438 ‘
MAC -0.106 -0.538 | 1.794% 3,313 -9.571  1.395 0.073 0.783 -5.43% £.2110
| -0.343% -0.062
TFF 2.956% 0.411 } 1,525%  3.989 1.700% 3.775 1.803% 4,308% 2.350% 7.412"
| ' 1.266% 1,822
L3 2 0.316 -0.227 | 3.547 =-0.141 3.963% 1,423 1.782% 4,338 0.985% 1.141
% 1.457% 3,795
w 0.136 -0.81s | 3.150 -0.139 ~0.385  0.179 0.182 9.516 -0.085 -0.555



SKEWNESS (v.) AND KURTOSI

1

TABLE &4

FEMALE TRINALS

S (r,) BASED ON DRIGINAL MEASUREMENTS (FIRST, LINE;

AND AFTERADJUSTING FOR OUT{IERS WHEREEVER FOUND NECESSARY (SECOND LINE)
CHARACTER KOLAN_(50) "ROYA_(50) MANNE_(49) T PTAINS ARTA (481 1 =adcosn (17)
1 2 Ty T2 ‘v 0 | 2 p by 2
us -0.017 -0.381 0.408 -0.579 1.226%  4.166% 1 28,343 0,902 | -0.446  1.907
-0.010  -0.457 ! .
L 0.073 -0.276 0.203 -0.751 2.238%  3.880* |  0.015 -0.539 0.753% 3.381
0.58* 0.86% | %
Be B 0.311 -0.035 0.459  -0.367 0.325% 1.668 ' 0.il6  1.226 .10 -1.199
3g B -0.051 =0.536 -0.192  0.838 1.136% 2,821 |  0.99a% 4 3nos N.920% 1.2
0.417  0.486 . -0.235  1.449
TPL 0.158  1.010 0.534%  0.649 0.136  0.453 | 0.087 0.37% 7,208 -0.530
ML -0.362  0.309 -0.646%  1.945 -6.212 0.377 1 -0.0325 0.332 0.%%4  ~0.679
N B 0.367 -0.462 0.034  0.310 0.362  -0.333 |  0.708 0.27% —0.104  -1.721
s st 0.092  0.042 -0.320  -0.122 9.184 4511 | 0.113  9.392 SV VO A
TAL -0.118  6.899* -0.428  -0.326 1.025%  3.235 -3.2:8 =0.523 ST R RS
0.534% 0.133 -0.100 -0.825 | ,
LAL 0.654 1.540 9.141  -0.713 -0.262  ~0.092  -0.383* 3.331 . -0.107 -9..82
-0.035 -0.486 4 ;
BAB ~1.495%  4.93a% -0.456  ~-0.653 3.100  0.498 -2.3380 8217 6.3 2575
- 136 -1l | =0.940  0.445 i
Bl 2.177% 11.823% 6.231  -0.388 ~5.130  s.0s: S5E =023 oA 22387
-0.666  1.575 g
MAC 0.217 -0.663 0.458  -0.205 0.635%  1.685 9.436  0.433 i 9.342  0.894
TFP 1.419% 2,859 1.337% 2,448 0.922%  0.648 0.154 -1.051 | .763% 1.05%
SF? 1.989%  7.269* 1.467%  4.218% 0.836%  0.046 0.768% 9.186 1.386% 2.36
vt 0.381 -0.338 0.334 -0.298 0.203  0.482 0.508  0.375 -0.271 -0.557




TABLE S .MALE TRIBALS

MEAN (X) AND STANDARD ERROR (2 S.E.) OF ANTHROPOMETRIC MEASUREMENTS
AFTER OMITTING OUTLIERS (NUMBER INUICATED IN BRACKET)

KOLAM (52) KOYA (51) MANNE (56) PLAINS MARIA (54) RAJEOND (56)

CHARACTER r + S.E. I + S.E. X + S.E. 3 + S.E. X +5.t

s 137.308  0.781 141.843  0.606 141.073 0.602  142.185 0.664  139.481 0.491

(~1)

L 184.173  0.726 - 186.922 0.793 184.839 0.889  186.241 0.834 187.148 647

3z 38 118.481  0.691 118.647  0.787 120.018 0.767  118.019 0.747  119.259 726

‘Bg B 103.314  0.709 101.900 0.871 103.115 0.729  104.906 0.698 102.096 .750
(~1) (-1)

TPL 109.442  0.818 108.843  0.815 111.673 0.819  110.963 0.917 110.736 0.799

L 49.288  0.620 47.529  0.571 49.607 0.624 47.944 0.419  47.815 0.510

St 1613.038  7.719 1593.118 8.554 1607.607 7.633  1606.643 7.873 1628.278 8.757

AL 315.058  2.257 306.608  2.354 311.018 2.835  305.778 2.135  313.630 2.126

LAL 262.510  1.746 255.961  2.317 264.500 2.226  256.778 1.799  265.241 1.944
(-1) ’

BAR 351.615  2.307 357.078  2.313 353.607 2.127  351.111 2.115  355.759 2.067

BIB 252.471  1.722 256.569  1.577 258.036 1.9346  264.481 2.011  254.333 1.699
(-1)

MAC 226.308  2.350 236,000 1.978 228.071 2.065  243.741 2,577 238.444 2.282

TFF 46.731  0.970 49.118 1.109 49.286 1.542 58.113 2.061  48.148 1.615

(-1)
SFPF 75.481  1.977 75.588  1.983 70.625 1.978 26.226 3.230 78.333 2.368
| (-1)
vt 96.771  1.612 98.708  1.364 94.852 1.362  105.509 1.795 103.170 1.828
Lt ] 39,308 O.442 38,196 0,364 38,054 0,324 39,185 CedC1 3T.421 0,415



FEMALE TRIBALS

MEAN (X) AND STANDARD ERROR (*S.E.) OF ANTHROPOMETRIC MEASUREMENTS
AFTER OMITTING OUTLIERS (NUMBER INDICATED IN BRACKET)

KOLAM (30)

MANNE (49}

PLAINS MARIA (48)

-

X

+S.E,

CHARACTER z
HS 135.24A0
HB 177.340
Bz B 113.280
Bg 8 36.043
TFL 163,123
N L 44,580
N 3 h, 230
St 1480, 300
gaAaL 287,338
(-2
LAL 233.93%
-1
B a3 311.335
BISB 253,422
MAC 210,584
TFF 56,400
SFF 70,400
Wt 33.553
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135.125

186.042

111.396
96.721
(-1
104.128
$3.271

35.875

1500.333

286.813

233.938

0.725

0.892

0.725
0.728

.9190
L4711
. 407
201
.383

[T * I I R

[
[s.23
<
&~

(A
o
(]
w

"~
(W]
W
W

2.600
1.630

87.943

RAJCOND (32)

X + 8,8,
134,459 0.618
181,054 0.95%
115.297 0.872

94.118 0.936
104.056 0.883
44,946 0.520
36.027 0.424
1513.216 7.16h
287.784 2.479
23R.432 1.684
312.081 2.923
247,838 2.158
222.622 2.920
75.676 3.520
78.514 4.132

1.66%



TABLE 7 MALE TRIBALS

MEAN (X) AND STANDARD ERROR (+S.E.) BASED ON INDICES

AFTER OMITTING OUTLIERS (NUMBER INDICATED IN BRACKETS)

KOLAM (52) KOYA (51) MANNE (56) PLAINS MARIA (54)' RAJGOND (54) ~

INDICES ' | " - |

¥ ts.B, % +§.E. 4 +S.E. x +S.E. X +S.B

c1 74,585 0.429 75.914  0.430 76,487  0.380 76.400 0.413 74.572  0.350

-1

NI 80,346 1.278 80.885 1.159 77.370 1,160 82.097 ~  1.170 78.927  1.267

BIB/BAB 71,851 0.494 71.944  0.519 73.049  0.557 75.386 0.540 71.538  0.434
(-1)

LAL/UAL 83.567 0.615 83.523 0,363 85,149 0.483 84.076 0.542 84.597  0.371
(-1)

BAB/St 21.803 0.118 22,421 0,112 22.905 0.118 21.863 9.117 21.862  0.112

B IB/St 15.675 0.086 16,115  0.190 16,049 0.086 16,468 0.114 15.626  0.088
-1)

U AL/St 19.531 0,100 19,247 0.110 19.334 0.116 19.031 J.096 19.263 0.087



TABLE 3

FEMALE TRIBALS

MEAN (X) AND STANDARD ERROR (#S,E,) BASED ON INDICES (FIRST LINE)

AND NUMBER OF OUTLIERS REMOVED (SECOND LINE)

RAJGOND (37)

KOLAM (350) KOYA (50) MANNE (49) PLAINS MARIA (48)
INDICES _ _ _ _ _
X +S.E, X S.E. X +S.E. X +S.E. X 588,
cI 16.317 0.427 75.979 | 0.429 77.052 1 0.380 75.108 0.452 74,306 0.370
(-2) _
NI 82,483 2.394 82,562 1.071 77.572 1.137 83.282 1.163 80;336 0.915
BIs/B AB 78.921 0.679 76.971 ; OfSIZ 78.261 9.569 3G,152 0.497 79.582 0.812
| (-2)
LAL/DAL 32.069 \ 0.596 8Y,748 § G.373 82,1751 0,326 81.628 5.555 83.002 6.722
(-2) \, -0
B AB/St 22.901 3.123 21,334 5 3.293 21,230 2.095 21.142 0.110 20.599 0.173
f (-2)
B I8/st 16.471 0.113 16,411 ) 0.106 16,674 0.110 16.979 G.109 16,364 0.147
U AL/St 19.1312 0.108 19.525 % 0.117 19,286 | 0.085 19.117 0.088 18,990 0.128
(-2) (-1)




TABLE 9

MALE TRIBALS

SKEWNESS (V,) AND KURTOSIS (Y,) BASED ON INDICES (FIRST LINE) AND APTER

ADJUSTING FOR OUTLIERS WHEREVER FOUND NECESSARY (SECOND LINE).

IDICES KOLAM (52) ROYA (51) MANNE (56) PLAINS MARTA (54) RAJSCOND (56)
n "2 1Y 1 "2 " ) "y T2
cI | 0:;082 | 0.031 0.026 |-0.957 0.451 | 0.305 0.071 0,551 | 0.278 | 0.675
0.450 0.504
&I -0,204. -0,496 0.517 1.465 0.356 | -0.063° 0.923 0.991 -0.161 {-0.774
BIB/BAB -0.411 0.973 -0.199 0.203 -0.104 | -0.502 0.028 1.206 0.049 -0.482
0.229 1-0.795
LAL/UAL | -2.104 11,252 3.626 115,625 0.111 | -0.430 -1.190 4,444 0,378 | 1.132
0.645 | 0.292 0.498 | 1.361
B A B/St 0.142 }0.330 0.151 0,222 0,101 | -0.660Q 0.334 0,696 0,180 (0.675
3 I B8/st -~0.939 3.476 0,326 0,298 .20t {-0,130 0.488 0.214 0.097 0.185
0.811 |0.363
U A L/se 0.035 |} 0.004 - [}-3.167 [13.822 -0.229 0.111 1.075 2.553 0.112 0.679
' -0.671 1.382




TABLE AO

FEMALE TRIBALS

SKEWNESS (71) AND KURTOSIS (Y,) BASED ON INDICES (FIRST LINE) AND AFTER

ADJUSTING FOR OUTLIERS WHEREVER FOUND NECESSARY (SECOND LINE).

" PLAINS MA

INDICES KOLAM (50) KOYA (50) MANNE (49) RIA (48) wco%m an
Y 1, T, |7, A Y, T, Y, oo,
ct 0.006 |0.732 0.006 -0.489 0.192 | 2.932 -0.157 0.315 |-0.170 }-0.453
0.072 | 0.027
¥ 1 0.345 {1.535 0.155 +0.012 0.842 | 1,770 -0.163 -0.407 | 0.153 | 0.186
BIB/BAB | 4.462 [27.142 0.343 +0.012 0.132 | -0.715 3.571 16.362 | 0.456 }-0.467
-0.276 | 1.600 ! 0.063 9.520
LAL/UAL | 1.342 !5.011 0.416 fi-o.us 0.142 | -0.365 -0.302 -0.357 ; 0.178 | 0.776
-0.161 | 0.249 0.234 | -0.375 | ; ?
B AB/St -1.443 ] 5.555 0.222 }0.027 | -0.165 |-0.695 -2.926 10.335 | -1.359 | 4.682
0.047 }0.537 -0.859 1.830
B IB/St 2.112 12.124 0.316 | 1.489 0.428 & 2.656 0.474 -0.103 | 0.296 !-0.336
-0.858 | 2.370
U AL/St ~0.227 | 9.948 0.424 | 0,054 ; 0.676 | 1.346 -0.349 -0.222 |-0.550 | 0.268
0.300 |o0.272 | | o.88 | 0.159




52
4 were due to interchange errors. When the outlicers
werc due to large or small values, thesc values were
omitted and computation carriecd out without these
values. Out of » total number of outliers the majority
were due to such crrors. Hence g priori knowledge of
the distribution as in this case is important in
predicting the presence of outliers. The formula for
seccond ( yy) and third ( Y,) moments were followed

according to thosc given in SPSS (Statistical Programme

for Social Sciences),

The formulae arc as follows :—

3
Yq ;-‘ (Xi - %) (Skewncss)

ne?

- ] 2
where s° = fi~exi " El_
N

4
Yg = Zi'(xi - X)

——— (Kurtosis)
Na

In the cnse of measurements such ags skinfold thickness
neagurements and weight, the distribution to start

with is not normel., Hence, the presence of outlicrs

in such a skewed distribution is due to inhcront
veriability and the action to be taken is controversial,
80 nothing was Mone in the casc of these mensuremer ta
(Tables 3 - 10). However, they were not used for

multivariate analysis,
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Preliminary analysis of data
Anthropometric Meagurcionts

out of the 16 anthropometric measurements only

11 were selected for further analysis, The five

measurements which were rcjected were the upper

armm length, lower arm length, mid-arm circumfcrence,

triceps skinfold, and subscapular gkinfold, 1In the

case of upper arm length and lower arm length, these

are highly correlated with stature and hence it was

decided that they are redundant i.e,, would not ardd

any further information in differentiating the

populetions, In the casc nf the last three mecasure-

ments which were soft tissue mersurements, the Aigtri-

butions are cffectel by environmental factors and

would not be suitable for comparative purposes.

Variances

Varinnces within tribcs and tests of homogencity

for both females and males were carricd out on cach

of the 16 measurcments (Tables 11 and 12). Both

)5 and the test statistic maxirum sz/minimum 32

were used to test for homogeneity of variances for

ench meagurenent within the female and nale tribal

group. The alpha percentage points for &2 max/52 min.,
given by David (1952) were used for testing

for statisticel significance, The fenales ghowed

s significant Aifference in v:. tinnces for 5 out of

16 mensuremnents, the particular measurements heing

gtnture, lower arm length, bi-acromial breadth,
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triceps fatfold and subscapular fatfold., The
males also showed significant difference in
variances for 5 outjgg measurenents, these five
particular measurements being head breadth, nose
length, triceps fatfold, gubscapular fatfold and
weight, In the case[%géracters’such ag triceps faifold
stc subscapular fatfold and weight which are not
normally distributed the above tests are not strictly
applicable, snd the significance indicated may not

be due to lack of homogeneity., However, in the

cage of characters used for further statistical
analysiz the variances were nearly the same for

a1l the male and fomale groups,

3.2.2. The tcat for homogencity of a set of correlation

coefficients was according to Rrno (1965) as follows :

Let ry ~o~~*~o“aafk be k corrclation
coefficifnts based on samples of eises
ny ’—‘uam‘oaﬁk. By meang of the < - é:anh
ho B transformation, the guantitiec

F R R i ses e
Zl a3as2a.2°7  corresponding to ry = r,

k
can be ot%ained., If the bias in mean Z

can be neglected, the test for homog enei ty
of the correlation coefficiont is equivalent
to the test of equality of the mean values

of 7. The acheme of computation is as

followes ¢
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Test for homogeneity of parallel egtimate
oT corrcilation coefficients

Sample Sample Correlation tan h™lr Reci-
No. size - coefficient procal
vari- '
ance , J
' ' o
t n r 7 n-3 ! (n=3)z {(n-3)z
[ ]
' 1
L n ) 21 =3 1 (ny)=3)%3(ny=3)2
1 t ! ) ) t t
! t ] 1 1 1] 1]
t t ] ' 1 ] '
! 1 1 t ] t 1
1 1] t ! 1 t 1
y ] 1] ! 1) t !
§ 1] ! 4 1) 1 !
1 1] 1 1 ] f '
1 ' ! ] t t 1
! L] t ] ' : : R
k y Ty Zy g3 i(“k‘3)zk§nk‘3)z k
f i
' ]
Total N ' Tl ] T2 _

The best estimate of tan h-ﬁﬁ>, when a common [ is
applicable is Tl/N. The statistic for testing
homogeneity is H = T, - le which can be uscd as Q{2

on (k - 1) D.F, R

The correlation matrix was found to be homogencous
within the male groups as wcll ns wifhin the femnale
groups. In the males a levels are high in 7/105
correlations. In the rest of the coofficients, the «
levels are less than 0.05° ». 1In the females the o
levels are high in 4/105 corrolntion coefficients
and the rest have a levels less than 0.857.4. The
correlation coefficients in the males compared with
those of U,P, anthropometric survey (Majumdar and

Reo, 1941) were similar (Table 13).



TARLE 17
PONLED WITHIN GRODT STANDARD DFUTATINNG AND CNRRELATIONS

TATRINENTE T UVRESERT | DATA WL P ANTHROPOMETRIC

MREE T FEMALES  peoREn RumvERY

B e Tt S

Iramdard Deviation

e e e S A e AN

B R LI ] A BRT L (7L & . 508
H L 5.6 54 $.50 5.7 T4 650D
Ry B 5.A11 5.0 5,206 &L 30
Rp B 5,370 5074 5734 & {0
TFEL h.o1RB 5.858 LRER I &, [
L 4,051 3.300 1.2 v.500
4B 2.85] 2.53% ) 2,570
il 58,098 53,2100 B AKTS 57400
RAN 15,9046 13,832 1% . 97d
IR YA, 267 13,570 13,393
L9 LE. 743 14,548 111,974
Correlations
neExHL & 255 G, 610 7. 315 7, Y983
BB« Bz B no1s2 0,132 141 ., 5407
HRx Bg WK oo . Q.00 € (HAG NN
ADxTFI. G278 2,111 LU W . IA25%
b x NI 0132 f1.1159 1,141 LI
HEx BB AL F a.G67 AL H,1511
R = G 0.27% A, 2 TR 9T T
HRa=HKATR 1,257 .103 R L]
HE=xRI1B B9 0. 143 Rl
HE=x Wt 0,793 0,761 n, 27
Wl x Rz R G.iad 0,316 0.3 . 2IRd
HLx Bg & 1.0%7 0o, 0n% 1, Thsh 0, 2197
HL=2=TFL 0,318 0. 245 .26 0.7
BL xR L n.1%4 a.112 nors O.1F5H
Hl = KA 0.2 0. 203 B THA n. 1830
L x St . 249 0. 170 7,211 {1, 2R98
HL xR AR 0,193 A 307 176
i xBIB3R 229 7. 11% FETh
5L ox ¥ 0. Y¥m 0,355 n, Ry

Ex B X Py B .318 0,312 .31 0, &340
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et WITHIN CROUE STARTIARD P AT P AND CnENVT AT TONE ENent baped )

:_W"““ET o hATA W, P, ANTHROPOMPTRIC
HALESR FFMALYS FUFLED SRR EY
EXxTrL 0.0 0.377 n, 14 n.2710
R R . 155 0,179 n.14) n. 1852
T ITER 0,161 0,260 0,10 n.2179
B hx 5t 0. 2h4 LLL n2e 0, 2891
mixRAR 7. 2H0 no2ag 0.7
B bxd ¥ ., 248 CIFER 0, 75%
B ¥ ox W #0313 ., &0 n, 1%}
BExTFL 0. 70 (1,159 019} B AL
MExNL ENSE:S) {1, A L[4 n.1104
Es B M8 0. Lhé 0, LAl 017 f, 1A%
% B x St a.16% fFL0A7 a.143 LI Bik
MBEeBAD IR 0, e VORI
BExBIB N, L#G 0. i 0k i, 149
LR 0,24 R L 0. 1R
TfFLx WL 1.341 by Ahan LUNUTEE £y, S
TELxHE 1. NGA m, 1 HGE AR
TFLxSE .44 DI RL L LI fi, TRt
TFLx B AR 037 no IR
TFL=2=RBIT R . L 1, ET RN
TF L x We [l 1, 711 TRTIN
NlL=H8R LI T fh, 20100 iz, 4 gy e
Wl =5 M FI RER iy I T
ML x B AE o2y AN R AR,
HlxBi1n fTonan 11 nort
L ox Kt 0, e YL TR Y
HEx 81 1y, 114 1, 175 N R A 0. 1417
KBhx B AD GIOEE! o160 LR
Hex A1 8 IO . O R
NN x W 0,197 O, d 1 0,202
Stx kAR RV n,o5n 0,568
Ftx BT B a,%5%9 iy, 505 0,504
St x WE A BTL 0. k71 1, h50
BABxBHLIN 0,437 0. 449 0. &ul
NAEx Wt 0,507 . AR9 n.5%4%7

BI Bx Wt o, 730 0. 550 T.&811
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{ty of vorinnoea oand co—varinneces for malon
females

fhe 1lkelihreod ratio tent for cquality of co-variancos
within males and Temaloen wiag used.  The ?fg approxl-

gation used wan nccording to Tox (1349).

?ill{'ﬂ)\ wap oalculated ncoording te
1 ,
77 | R/? pu/?
N, Wy \n ) n°
_ i oYl ¥
- . n/ e PR /e
;!nlwl‘ + n,W, \ M |

Prin /e
ny £

I
n=1y + N, (degrecs of freodor)

[
hfl i wlithirn co=-varimnce motrix in mnles

HE' ig within co—varisnce matrix in fomaleos

Mik's X = 0,3891737 x 10 ~ M

Wilk's Jtntiptics

2 p i
. 2B # 3p =1 r , L £ 1
B.!. ob(p+l) {g - 1) gy + Ny * n /

n=ny +on, { DuF )

- namber of varinbles

E=
L]

Erouns

pra
K

i -
g " approxisaction

=
&

Xo= (-2 log A g (1 -Dny) with £, =

plp + 1) (o = 1),

9{2 = 78,8979 with D.F., HbH

The co=verionoe motrices were £ ound fo be ogunl
i

wilhin rm~le¢ and female tribelno,



TASLE 14 ANALYSIS OF VARIANCE

(TNDIVIOUAL ANTHRGPOMETRIC CRARACTTRS)
F. STATISTICS

i ki
CHARACTERS BETWEEN MALEZ TRTHALR ITTWEEY FEMALE THISALS SEX DIFFERINCE ¥ITHIN TRIBALS | GEXUAL JTMORFHIDM
s . . . | _
Fla,4827 ; FL4 482D B3, 482 ! P4, 480
; |
. . . & - .
3] 9.3108"" 2.3773 29.79532 | 1.4615
rama® = . ? ~
L 1.53372 ] 34,3173 33.5196% : T.I%1%
H ; H
! * % ; . i 3
Bz B 1.4145 | 3,4733 14,3150 1.3832
!
; * i ! P ]
4g 3 : 1.3263 : 1,073 : 13,4708 7.2858
M F g | 5] .~ * 1 3m = i s = 4 o
TrZ2 b2 / 457 i I - SIS P
H & !
: sz W i . o 4
Ll 3.325% : 1732 ; 318999 j L.In34
i i
i 1 H
- i ; H o !
5B .5603 - 1813 | 25,7328 ; 1. 45448
. ; ! - ‘.
5t I.5830 L i 15,2331 i 13048
i i
[ B - \,.,,"‘* [
B4 2 1.4333 ;,, PR ; 2ay 53037 : 20638
: i 1
. _EE ' ‘ Tk f |
BIa- 5.0439 -, 31,3933 ;‘ 3.6177" i 5.2374
4 i [
L, ek : L e ! _ * ]
Wt 7. 774k | 5.313% ;i 26,0937 ! 3.33%5
i
; ; i
‘. f
5
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Iniverintc analynsis of snthropometric detn:

innlyaie of woarinnce was carried out on ench

of the 11 measurconents botweon T emnle groups

atl mele groups and for gexusl dinorphism
(Tablowld4}, The ¥ vnlues wore high for & of

the 11 measurements shoewing significant differences
betwoen the five dribal grouns, both for the
femzles s£8 well me for tho malom, There wan

elac m algnificant Aliffercnce betweon gorxes

within esch tribal groop for erch of the 11
neaguremenits,  Bxeept for the hend breadth, which
ghowed n zlgnificnnt difference in sex dimorphilan,
1l other measnresiontn ehowed no ddfference in

peruel dimorphlism Letweon the five tribal groups

S Pudtivoriote snnlyain of Anthropometric dntn

1 Tests ~nd cluster analysis booed on Mahalonohit’s

Dﬁ valucn

32 valuca woere caleulated as given In Chaptor &
for males (Toble 15) and femnlo tribals {(Pable 16)
based on 10 measurcnents {cxcluding weight which
ig environmentanlly influecheod), ﬁg tegts for
homog ened by within melen and fewnles for ﬁ'

values ere given in Tables 17 and 18.

- P 0?
?’ T oha, 4+ N, T 12
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Degreen of freedom = pe, of wurinbles (10}

e

n* values were alpnificsntly differont 1o
Pt Tomale oo well as nnde tribal groaps.,

To o the males tho We] Gondo ol Kelaoe nre
ﬂigulifiﬂ;uytly'tiiffurwn;t Fros Tl E]}Kﬁnﬁ‘FHLTiH
aundy showlng thet they lic Turtherest owey
Frem ek nthote  This teat indicptes thnt
norphologdendly both Tramalc nnd mele tribol
groups nre hetorogoenecis within thrmacives

fadicsting thot ench of thoe five tribnl proaps

frrag o sennento endogavicus groun.

Aol Etvarintes tent asing Wilk's \ Tor Lo
hynoiheais that tho oo v lues ~f a1l bhe
cearactere ave the e dn the st ol Fomnlao
g ahowed! slgnifionnc. sorrnhorad e the

ceidenea supplied by urdvyoedsoto rnedyalog

Mluater Annliyed s

“orn Syoen of Dlercrebhicl eluotering mretieeda,

sie single lirkoge ur comvectednoss Livetbse-dd

sl cvnplete Linksgo or diseotor rethod wore
Frellawed baoed o thw J_JE rotriz of the nniom
vl Feminle tribals,  Tho olusdioering progranno
et wes ceeording to Belust progron e owrdtton
b Bhewnhien, O Jabmsgan of g Bell Teloplioooe

Latarators, fTurray FiLl, Mow Torooy {4 4037

{1 Mhanber 2%, The fwo oluardeoring fechniagm

\
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ghowed a near corrcapondence in relaticnsghip
F for both mRles and Tensrloa (Piga, 2 and 3},
\PMWCVQT, the reletionghip botween nolos sl
fennles di? not ghow eleso enrrespondoence or
cangistency whem clthor of the clustering

technlquen were T ollowel, TIr the nnlos Ly

priplete Lnkage methad, tho ¥Foyaa cluater
with Moanne and Hnj Gonde, the Holrmao ondd
plaing Mnria Genda joinlne separately in
that order. However, in the Teneles

by the =somoe clusterlng method twe
clngters nre formed, ore aonagieting of Kolona
and Manne nnd the other o8 Eoynes with Plain
Karia Gondeg,  After thesoe two cluntors join

enich other, the An) fondsz joln seprnratoly,

Conploto aubegrnphs

Jubgropho at wardouas lovels of clustoring baged

on eotplete linkago nethod wore drowm for both

neles an? femnlen scparately {(Figs, 4 and 5,

These help In showing the spatial distributiom

of theme groups, Tho grophs for meles and
fomrles gevnorally coerrvoeponded with ench ~fher

with gome A fforoneas,  Tn the releos the Monne

{Mi) pnd Eoyna {FY 1) pob connechod Tirat nnd
theon the HEnj Gonmla (KRG 1) join with thrao bwe

trn Torem o osub=graph,  Hooons (B3 1) onanecking

with BG L ~t cne extremity and BPlaing Marin

Conda (FM) join with ME ot the appenite
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grtremity. The Manme lie interralinte
forring tho econnecting link with other
groupg,  In tho fummleﬂ however, KL 1
comnecta with MN instesd of with RG 1.

Br 1 jodins MY ot one extrenity and ™ nnd
XY 1 eonnecting with MN at the opposltno
prtromdty, - Here ngnin, tha Monre form on

o

contoeting Iink between the four greops,

Whon eanplote sub=grapha of bhoth mnlen

and Temnles are nbaerved, there i n»

goneral ceorreapordence to the pregent
geographlienl Adztributicn of the grrups.

The Mavne lie intermolinte, connecting the
Eolamg and Rnd Gonlde with ¥oeyno and plodns
Mards Gonds, The pooition - Koyao, howover,
ia dlfferent in the tws pexes shifting norrer
to Banne In the manles anl cway Lrom Moanhbe
towards Plainas Mardis Gonda an bhe Tennlos

(Fize, 4 nnd 5).

-

;_5 auclysle of Ganstic Dnta

WSl Geng freguency and applicntions of teats of
homegenel ty snd conplovoney -

1l Bleod groups ¢

a) A B O Byptem ¢t Thre geone Tegquency wos
patinnted by moaxdmurm Likelihbood mnethed ns
piven by Ree (1965Mg Appenitix=l}. The tant

foor leprrture from Hardy<Meinbergy and test



= - e -
R . . . - i .
e ooozos oot
o I - -
e e
- ™ T X § [ Y R T Vs T 4 I ]
MJ W e ﬂ [ [ I A o
P | a 5 * - - ® P | . . - “ - -JM a =
Bl [ Y T B o B P I S o B ot B 1 o
. - -F Ll i F I I T L s Tt - ey
§ e
1,..‘ I B “z
[ LU LN
o 1 oA T
? o d z | w
| B v o] oea = N . f
g_m e..m ol H PEVIREY I ) ua“ oed w03 | L n * -f
r 1 L A s B o e
v wd . L3 24 ] o
il o
o )
al -] el - =F - N
W.h i W; L I » A [ 5 T v OOl I N | m PSS
) mm e I ST AN A TS SR, =) LI
(=¥ * - . - e ri . L [ [ L L
5k IS P e
W
K L awd
] [E A I Lip] ”.% Les]
1 v.m £ my o Al o Bl s 5 1y
o m - ) £ o oam o o R = S
ﬁ“_ Il m.._ [ g~ F} ]
EH (s 5 L
W I
,
;3
oA
F o4
o
I
57
Qb .
K o ek
.ym i) [ TR S | — - .2 A re. Fof
B IS T v i [ S X ~F . .
o ol - - " 5 ep : . * . sl o [
[l 121 R I AR T B e ol T S (4 B
_m 0 [ T ] .l
U
8 ¢
m “* [ T LT B I T A e B T | PR T—
e afy Fwo | R ] [ wio £ ok el
[ a " . i - o 5 - 4 B B i s | . -
N E P R BT B3 T S o T T TR o il Fe TR
. ] - el ot H W . LE e | ' '} [
® rall non v
r W K £ Pl [y '
oL o "oy .
] =]
e _wh o = + el a
4] - 5] oI T o SRS B R wt [IP R T > TR SN o G | i e ey b
x, 18] e e e T Lt @ w1 - " % Y ER o ]
M A o 1 wd = +
sl v bt
a -1 i
¥ - -7
s M
- . . i N
s} [ SHEE VR B [ R VRl B Y | X 2} [ S
(3] [ o T = LR 0 p= ©F R 17 fia o PR
£ e ™ i -4 o rm§oorv e ed I s e
0L - . 3 . L, 2 a a 2hy . "
L] =] oy i ﬂw 2]
i ﬂ ] L] RL o Y
T Ed - o owm T R w0
- [} = [ v
o L o B L

]

1.32

2

Fat

3
P

st

2

24

-
e L



FABLE I

im phe Triba

.13 g 0,1949% §.1126
' J.L74 G.23%1 .23%9
".:‘1:25\? d,.;“*ﬁ
g.2%il 3,387

G, w809 O.a72%

o
-
e i)
st
&

3,2%47 £.188% 9,198

S 4 ta Gond Rt zond
[ Yovag winne Pigins Macia &
&R0 Hill %arla Gend Kolams :
A
; 0,5%%4 23,6150 a, 4506
&

]
Lav
]
ipd
A

= 173

9 3,757 5.3231 9, 3420 0.8608 0.7711

R 3.7 23 i - s

ﬂ o .y aong o :,'-&q B.‘;}&a ea},.}g} 3-2?5
4 3. GO0 Jamml

[ ]
~d
=]
i
Er e
o
v
i
i
st
'}
fr]
i
(2]
-
—
]
fik
RE
—
Fd
[ ]
N
LY )
b
3.}
e

%.8187

z‘.:xlié

L] n .
3.2%40 5.L7A% T.1LB8 (IR 3 7,85,
2,24zl BRI -
371 2,318
| 3215 L S LT oL9370 0.91%L
31. -?-:? da AT ' o . d?!;*
: 273 1,535 31,3529 5,311 0,280 .
5 e o P
ﬂ.E - - c L tALT 1,573 {3, :\93‘3 L Y. ]
Snl Y, LGl Lo I K | 7 .
£0F .38 G.F3ES 0,327 3.3C63
F IR P AR ] FRP
Apd s 1.7, a)

o -1 7 Yy HT
TR 3.35%%7 71.,339% 2. TED o, 397 -
,.""' ] o Pl ] z

G, AN . Cal3 G, 2105 3.0211 0, HA3
ﬂ [, K 2

PL.a e



b1

sf hetercgenelty wore rlro onrried ont socording

ta BRen {1765) in Appendix gy, The rosulis ahow

(Table 19} that there 1s ne sigoificant depnrture

from Hardy=Welnboerg equilibriun in the =iy groups,

The 8ix tribnl groups nre alenlficantly J1fferent

frome cnch other in the & B 0 gone froguency Jiﬁtributiﬂn.
. The B gene freoguoncy {(Table 20) 1o highent

in Eolema, Bni Gonds, HilD Morin Gendes and Manne,

v} Rh (D) bloed group syabow @

The Bh gene freguency was caloulnted neocormling to
the methed given in Apperilis IT1. The Rh negrtive
allele is highest in Rej Gonds and Eolaea (Tables
20 ard 21} and lowest in Koyeos with conpletc
sbgence of tho gor in HITL Morin Gmﬂdﬂ.Tlf;‘tﬁﬁt
for hetersgenelty eould not bo oabriod out in this
eant boeruac o the =2anlY Yroquency snd sahaooneo of
Gh negntlve nllele in grro of the groups nm thin

wuld bina he /)["’ agtloan to,

ol MI Blood Gyenup Syster

The pone Treguneney wag eatimntod by gene cnuntlng
sothad sinee tho haﬁﬂrﬁﬂyﬁﬁtﬂ o he ddontified
by o drmanclogieonl tesia,  The tost for ennsistonoy
and khemosoneity wes earried oot neceordingg o Hano,
{1565} in Appeniix II;KTHQTG in nogdpndfiennt
departare fron Harly-Weinber;: cguillbrium 1n the
erag of Hi111 Moria Sondo npn the Floaing Morin

Gonda (Trble 22}, The rest =8 the groups nre



Table 231

Frequsnsy Disrribution ~? 8n Types

R i1l Maria Kolam Lova Wanne Plains ¥aria Ra jgwod
Types ond Cond

D 31 34 148 133 102 83

4 o g 1 2 2 7
Tatal 31 152 L83 103 103 34
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Be

connigtont with Hordy-Welnboeres's equilibrium,
A1l six groupe ghow heteragoncetity betweoon o neh
other (P«0.05 level). The W ygone frequoney is

=/

lowest in the Manne and Blains Marin Gohds (Table 20).

2 Haemuglobin Syntom @

?{2 tegt for homogenelty showed significsant
heterogenelty betwoen the aax tribal groups st
P<:D.OS lovel (Table 23), The haomoglebin 3

geno frequoney was highest in Pleine Merie Gondsm,
hil) Maria Gonds and Rej Oonls (Teble 20), This
fregueney ia directly relnted to the high incidcnec
of Paleiparun malaris in the nrers In whieh thego
groupg sre reasiding.  The lower hoemopglobin O
Fene fregquency smong the Manoe nml Eayas is nlao
A roctly corrclated with the low incidenee of
malaria in the arcoa dn which both these sroups

ara reaiding,

3 §_6 T D Gynten

The sercening for G 6 P D onsyie dcfieicney wna
snalyacdl only om mele bloed smmplen, This boeling

a linkced gone, the propeortion of the deficicnt

geng in the males wng the actunl jone froguency

af the abnormal gene, The fx ? tost for homopenity
{Tnble 24} showed significnant hetoerosencity “etweon
trege trionl grups [P0.05),  The lafieieng

dore 1a annent in Kelany and Fame {(Table 200 591 #inea
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the soriple i snnll pnd the frequency of 6 & P D
ig a1nll, the probability of detcetion ia srinldl,
It ig Aifficrlt to dgaide without o lervcer study.
However, thia 1s n pleunible hypothesis that the
shaonee of & 6 P D Aelicieney in thopo fwo nrera
protebly dAndiestes n ocomnon ordtdn ne postulntod
by Balrendarf, 1979, It ig nlse pogeible that
theme fwe proupa Llve? unler alo]ller hahitet on
hill tepa, nractiasing sbifting apricultoro coee
& wenrs rpo, whore the abasoneo of wells sand fhe
lene ddetance of alternate water gupply {(cuch s
atrennis) preventod the populaticn from oxpoouro
biting
to mosquitng/ since the mopquite brecdling asltes
worn for nwey thus lessenlng exposura to malarial
Infection, However, this l¢ only n gpoeoulaticn
and cvidence of low mialarlinl indoction oy
thedge populaticong would confire bthe rensen for
the shaence of G 6 P D deficliency andl alan o Lower
bpornplobdin 8 freguency.  The highost 6 6 T D
defieicncy ia fourl emong the Bill Mardas Gondeo,
the Rnj Gonlas sapd Pledng Merdls Goolda, Thosco
thrne groups oles hove n hich hrercplebin 5 pone
freqnuoncy which ia gonelstont with the Fnet that
thenn croupa weroe and are din nrvers hyporenderdo

for Taleipryum molnrial infootion,
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Hopteyrdobin Syeteom

The gene frequency wna orlealated by pone
cranting rmethrd beenuse the heteorogsysate
ernld be identlficd by clectropherosin Th:
ﬂg teat for homogencily shows that the oix
?Tnupm are hnmogoncene £or thia protedin (Table 25),
The haptopdlobin 1 rene freguency 1 low In

these prpulations ramgdivge Trom 0,00 = 0,1%

crmpnrable to mogt Indden populotions where it

is vory lew., {Table P20).

Irensferrin Jysten

fong froequency was coaleulnted by prenc countirg:.
The k;g tost ohowed gipgnificant heteropencity
totween all the s’ . groups (Table 26) nt P 0,05
level,  The hilgchest genc froguencey of the slow
verdient gone which is roro in otheor populati-ms
in Indin 1g present In Kolams, Manhe, Rad Gondg
and Koyos {Table 20), However, in the Flains
Warin Goanda snd FE1Y Marda Gendn the T ooome 1o
Liw v shacttth,  Thia 3 cn dinterecting: Sinding:
rg LY AdifCerentictes theae twe proaps Tron thbe
reat of the nther Gondd-sponkins: crouns, Another
Irovidinn-agpenadng pgreonp, the Oraong hnve olaoc
beon froun? te hnve n high D pene frequency (Kirk
Lri, Vyns antd Vidyrrthi, 1962, Mukhorjecoe, Dreo
nil Shoarma, 1975}, This sroap now recide anidat
tae Munda-gpoadding proup livirg: i Orissn and

Chotn Negspur nrvens of Tndia,  Hetiee, this D genc



Tablz 28

Homogenity Tast fav Tranafarvin Types

Trpea Kol ame ¥ovas Manne Pialns Maria Gond fadgond Total
Hormal 117 187 136 159 135 154
riel.77 L182.%) i13e. 00 £135.2) (137.&)

Tariant 2 4 & 3 B 1)

(4,27 2.1 (3,9 (6.3% (5.9}
Tacal (49 iEL Lad 1ol Lad E- N
i
I, Ei-E)T g
dpmogenicy (X = ﬂ*E—‘-“* = 10,388
D,F, =AY
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prove o o he o ouscelnl morkey o LifDerentie bing the
ridls-apenking Contral Trdlien tribal group Drooe the
n.in‘mfae}ji;;"}kﬁi ng tribes as well sa from the Sootidiindizon
il groap whero tha Tregueney ol D ogrene 1o found to

gvery low (Wirk, Led, Viyns, Vickrons Singhe and Peroeind,

Whisvariate Analysls

gl ne! Seechvlls diatnnce wensuwren wers omipabod e

ayrea
b

geng freguenciea of 7 bilochowionl chernctors {(T-Ulan 29
W 28}, Hetheds o0 conpadertion ove given in Mheptoer 5,
: Um er Annlysia

Jinel o lil’lk."l;{ﬂ' antt aamnlete Linkrge clustordng wae deno

em o toth Wei's and Sanghtdtbediatonece matricoes,  Goth

these clustering technigques based on twn difleront
dlsfanice m~trices ghowel close oorrogpoanionoe in the
retotionshly betworn Sho Live Teibol crouapn (Mes £ ol
Thee Bed Gonla nnd Kolamae alustor togcthor wherena the
athor threo, tho PIoin Foris Sonls, Mome and ays Form
acpnreto oluntor,

2, 3uh=-ranhag
fenpletle aub-praphs wore ovojectel at Jiffcrent nlusterimp

Lovels with Hei's anl Seaychivits distobes mobricoos boaao]
e the complote linkaee nebhed,  The sub-grasphns bhroed
ah beth thege mesacres ghowel o cloae correspoivienc, in
due relationship ant speticd datrivution of the [ivo
sronpa. The Mame are sn dntermediaboe group connectig
fre doyas and Plaing Marian Gonds with Kolons el Aaj
e (Figs., 8 and 9), The Marne boing clomenrcto Koo
and Plaineg Maria Gonds thon 4o Kolsmg and daj Gonls,

Depron of Correapondonce of gnthroponetric with Gonctic

Relotinnghip
Thourh the elustering based o botlh =worphelopicenl rs well
ey cenetie relationghip show oo spatinl Jlatribation

earrognondlage soenerally o Do prosent geogrephionl
Adstribution of there groups, the netual relsaticonehin
betwern ench of the Gonl nenulations ghow Aifferornoos

when bronedl on lthoese 1ifTerent hiaTogiesl vwariableos,
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~ Woi's Genetie Distanse smeng Gends. (Wluster amalysie)
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The roornhelnectenl relationnhipy chews o prenter
verinbility, thoe elustoring pobtern Ai0ering
tetween mnle nnd Tonlo Gonel e pulntins, Gonernliy
the apptial  dstribution of the dYelbescorrespindo
in beth sexes, the Mame formdn the internclinte
Link with Raj Gonls and Kolowo lying wn dte west
ant the Eoyng andl Blain Faria Gords lyineg on ita
engt, However the reletive popition of S sone

rf the greups ohifts signd fienntly in both sexes,
The Knyaes move nearer the Meanne and Ko Gonls nnd
awny Frem the Pleins Maria Gonda Irn the maten bat
ghift eloger to the ploina Maria Gondds an? awny oo
the roat in the fomales, Thoe Eolama ton abnow o
rarinhility in thalr poattion boedwoon dexon beine
fnp voreerad fpem oasd tho preaps dn the maloes but
weringe very olone $e o the Momne in o bhe foralom,

Toin wnrianbility between coxes in e relatlonehip
botweon these flve populationg 1o M ficult 4
Anteroret and sny In part be doe e Gl lerencen Ao
sex Adnoruhian ce well oa environcental betflucnes

vn aorphelngienl eliaractaors,

Tho renetic relationghip botweomn these pruups

howevory ahows w clustering corrosprouling, olopely

to the derrec ol jeopgraphleal contipguity. Binee

there wore not encugh samples o stody the male
guparetely

an? Temnleg/the combined sannle wne uae! for the

analyata,  The Baj Gonls andl Eolonn clustor olosely
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with Manne, Koyes and Plains Moria Gonds formdng,

a gecornd eluster. The Mannc | orn an intermediote

link betweon the Haj Gonds and Kolens lying on

their weptd and Koyas an? Plaing Mari~ Gonda on

their enst, The Raj Gonds snd Kolmma though

veceupyling each o Adatinet peomnrphelopglenl aren

{Fiz. 1) 1ive in elnne proxieity on hipgh lends

which are eorvered with volesnic frap meatorinl (the
blaek entton s0il) which ia contigueun with Maratherds
arens Thooe hille risge up on the west of Anlfrbe?
talukn and necupy almnat the whnle of Tinocr tnlokn

nf A1labal Alztriet and form the aren of diatributione
nf Bnj Gorla nnd Kolame, Thia areon belnyr eontdpacun

with Marnthwede la o22a0 Anfleonce?d by Marathl culiare,

The enatern part of Asifabad taluka (enet oF rrilway
track godng te PAnladshabk) becorieos less hilly aned
dipa down into the Pranitho-Golavard wnlley, the
arcen of Monne and Eoyna,  Thoe ropion is dondivated

by Telupgu-gpeoaking pleaing people ikl their culture,
ng o repult of which tho Xoyrs nnd Manne heve Forpotton
thelr nother tongue nnd speepk nostly Telugsu, The
vallev ig emtipguous wlth Intrevathl river bagin
{extending ints Chanda Bistrict and Baster Giatrict
in ¥olhye Prateah} further onst and 18 the pren of
the Mnrdn Gonda, The Marls Gone's 1o thoe scuth-went
of Bloanchr tnluke, Chanls ddsfrdet are in erntnot
with Koevaa, However, the Moris Gonda being 1oolated

have: retninet thelr own oculbare andl laneruseo. The
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Manne ateop short on thoe west in Asifnbad taiuko
whore the hills ripe up anl »re in contact with
the Kolama, Both these proopg are loceted onch
to o Miferent ronemnorpholosionl territooges

sultnble for ahlifting culfivaticen,

The renctie eherneteors unlike norphelopy are

marely heritable and oot Influcnced by environment
and henee perhnps roflect moro clooely thoe offoot
of pongraphical proximity 1n predueins o croenter
renctic similarity within theoe twe elostors of
Gont populatiina,  Corprachicnl proxigi bty botwoeen
prpulntions i produaced by o close® dlstenee ogn
well ng pinilar ceographlicnl Tictors {auch na aoxl,
terroin, flora etel which hos brouwsht thes o popu-
Iationg in elose contiguity with wonch othoer ovlor
o coalten eco-onlbturenl gone of influcnce, The
frontery tho goopraphicenl sroxinity betwoeen populntions
the cleger the roenctle ns well as morphelosleel
aimilardty between then, This o rore so in
rrpulntions such ng thege who duc tao heving: adoptol
nogottlod syrdeultural necunntion are less mobdloe,
Thia law meobllity in turn prolucaes o amaller marriog o

Hatence (Mavinee botwoeon place of birth of apouson)

‘thue res¥ricting the apatinl Jicteibution ~f penens

o oanll aron,
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In concluslon, all thesg five Gond populations

have been found to be hetern cnous beth in
aorphelasy and penctie ohornetors and this ins
further gsuobgdtanticted by ovideneen of lingndstic

and pultural Aiffeorencos ~-one then (Halmeondorf,
1979), Hewever, rolabively speaking the Kolaws

an®t Raj Gonie are cleser tn cnch nther pencotlenlly
whorenn the Montne, Koyna and Marin Gondz Sogrothor
form another cluster and this relanticnship closecly
correaponds 0 tho desrec of poographicnrl contizulty

botweon them.
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;ﬁNPTER A ¢ CONSAMGTIINITY AND MAMRIAGE DISTANCE
1 TATTHRN AMONG THE GONTS

ttroduct oy

itn on frequency of consanguinous marriages ay well
Imerrlage distance wan collected on the pare individuosls
Pwhom bleod samples and physicnrl measurements were tnlon,
f the spoupe was also Iincluded in the etudy, the code
iber of the respectlve spouse wan cntered on thelr
praforma at the time of the Interview. The marringe
Hlatance is the distance between tho places of hirth of
gpousen and was measured along the travel route and not

fte map diatance, The distances between places wnn

#iered after ¢ rope checking in the field by verifying

vith other peoples who were familiar with that area. The
gtudy of marriage dint 1ce pattern indicates the movement
of husband and wife prior +o marringe., Thies matrimonial
pigration may be nn important component of totnl mipration
since oecupational mobildty in those primitive trikal groups
1a very low, Hence, thie migratlon distribution may be
important In regulating to a large extent the spatinl
dlatribution of genes in these groups. Tho type and
fegroc of conpanguinity aleo plays an important role in
the digtribution of genes, There in very 1ittle datn
gn thege parameters in these tribal populations, and
it is not clear to what extent geographical and socio-

religions factors influence theae mnrriace pattorns,
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Congnngadind €y

1] dmong the Gonds in the present study

The Treguency of conganguinous marringes was
high in all the groups ranging from 277/, to
68°f, (Table 29}, The ovorapge inbreeding
co-efflojient a wne caloulated as follows

« =7 By Py
whers Pi tg the proportion of cach type of
conganguincus marriasge, Fi = the Inbreeding
co—efficient i.e., the probability thet twoe
genes in the offaspring pre identical by descent
from one common ancestor, The arerage inbrecding
co=efficient is hiphest in Kolams belng Q.0426,
In the other four groups the inbreeding co-effieieont
rongoR over s narrow interval of 0,017 - 0,077

{Tahle 28).

The moat frequent typeo of coneanguinous marriagee
wag the firat cousin marringe of cross cousin
type. There wag a total abgence of parallel

first couein nand wnele-niece marriages in these
groupa. The twoe ftypes of cross—-cousin narrisges
that opoecur are matrilatersnl (nother's brothor's
daughter) and .atrilateral {father's sister's
daughter) types in theso groups. The matrilsteral

type is the nost frequent in these groups {(Tavlc 29},



= = IO osTa T L AT L= " ST g 3 AT T T T
AZLE TABGUENCY OF VARIOUT TTPE3 OF MAIATLGES AND AVERLCE INBFELDTING
) Rt e S E T LT TN T T
CO=E- - 0TENT 1IN GOND GHQUES

y . TOTAL RPERT:

TATBRS P L (/)  MATAILATERIAL ~ PATRILATARIAL  CONSANGUINOUS INZRBEDLY

MofRLiGBS  <ELATED U7/, CRO38 COUSIN  CROSS COUSIN('/,) MARRTLGE3('/.) CORFFICIENT
‘ MARRIAGES( /L)

Hill Maydig §2 7 (63.28) 1

Fond

v

{100.0) c {0} 15 (35,71} G.022%

Exlen 129 41 (31,78} 85 (36.60) 2 (3.45) 38 (68,22} 0.0426
Heva 180 lz8 (71.11) £5 (36.54) 7 (13.46) 52 (28.83)  £.0120
Fanre 136 97 {71.32) 33 (100.0) 0 (¢) 33 (28,68} C.0173
Flain, ris 118 21 (72.41) 15 {50.0} 16 (5C.43 32 {27.33) s.CL72
fa) Gon 131 32 (70.2%) 52 (34,82) & {15.38) 79 (29,77 ~_ 0186
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) Comparison of marrisge prtterns of Gonde with
cthor weighbouring groupn

imrmy all the tates survored in Indla, the
en-cfficient of inbreeding is found to be highcst
in Andhra Pradesh o Sanghvi (1966), after surveying
£,345 marriages in 14 districts of Andhrn TPradesh
found that the higheat inbreoedinge co-—ctfiejont

in the Hindus was 0.03% whilec WM vnlaes four the
Mualima nnd the Shrigtiona the value was 0,025

and 0.029 respectively, Of the rural Andhen
Pradesh villages, the coastel aress of Vishakapstnam
nhd Engt Godavari hnd the highest inbroeding
co-efficient due tn the prevalence of uncle-nicee
narriacea ranging from 0,045 - 0,48 {Sanghvi 1966),
The dnbrecding co-cfFiciont in the Gonda are
comprrable to the non=Mindu groups Tike the Muslines
and theo Christinns of Andhre Pradegh, thowsh thoe
Maglim and Gonl cousin marrvicsges nre of 1ifferent
¥ind, The Muslime favour the marringe of paralleol
coaing whorovan theo Gonds‘strictly forbid the
marringe of the children of brethers nz theae woald
he of the samc olan, The inbrecling co-officiont
in the Gonda is lowdr than bho Hindus of Andhro
Pradenh, The co~efficient ig higher

ir the south and dindinishes ns one goes north

witii Maharaghtre =g the culture contact between
north and the scuth, A consanguinogs resulation

hes been enforeceld with great rigidity in the norti.
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In the gouth, it hnd to be relaxed $to conform

with the prevailing custum of pgrent prelcronece

for consanguinnus marriages nt the Tine of oontry
of the Brahnin influence in the firat milliniux
F.@o  PBrudhyana recorded thnt oross cousin marrioge
weg a peculinr custom of geuthernors and ng auch
1t wng a validl marringe in thot part of the country
and characteoriatic feature of the Dravidinan people
(Kapndin, 1968}, 1In the kinghip terninolegy of
nll the three mrin Inrponges of thls foamily, there
e n elear indication of crosa cocumpin norringos,
Thia term of marringe 18 n general fesntoras of the
kinshlp syetans of mast Bouth Indinn populntions
incluoding the tribal people. The preference ol
cropg cousin marriages in the Gonds i due Bu the
fact that these strengthen thoe cohepion of  the
exleting kin proops (Hailmendonrt, 1979), Besiles
the Gondg, ancother Central Indian tribe the Bhils
nlao practise croees cougin morriage  and Xanrve's
(1997) survey of 1,350 Dhil narrisges {(of Woot
Khandesh) showed that 59,3/, of these marriaces
were conganguinoud. The marrigres with nother's
brother's daughter are more frequent than thoge
with father's sigter's daughtor with 5 mean one
efficient of inbreeding being 0,029 comperable to
fnnde, Thero is not much 1ntn on inbreoeding in
tribal populations of othor Stntoa such as Malhya

Pradesh and Northern Stntesn, The Dhangars nroe s
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aeml-nomadic tribe of Mahnrashtra who comprise
of 2% endngamous sub-gronps ond have been earveyoed
by Malhotra (1976), In o survey of 5,282 mnarringes
anong the Dhangnrs the inbreesling co-efficient (F)
for autogomal pence varieog betweon 0,008 - 0,039
with nn average of 0,017, These valucsg ares lower
than gouthern Dravidian speching groups or Central
Indien Gondl speaking tribal groups, Parallel
conain marriages al unclosndene marrdsages were
nbagent smong the Dhangara, the mnsgt fregquent type
of marriages being the matrilnterinl type of orosa
caugin marriagen, Annthor trite the Mathnraa, n
Harth Indilan nomndie group who hag now gettled in
ailabal digtriet of Andhra Pradeah hove o 1ow

inhreeding co—af Fici-nt of 0,047 {(Pingle, 1075),

I% nppoars that o fradition of oroas-cousin nareine:
ia widely prevalent smcng the tribal pepulnticns of
Sonth Indin ns well as Zentrnl Indisn tribnl ponu-
Intinne, The Hrrth=-Bastorn triboo like the MNoens
{except Angamsa), the BHodo groups consisting of
Gulowgs, Irflas and Mirls alec practice crugs couain
marriages. However the Apsa Tanis and Khasio Jo not
have the institution of crosp-cousin marriagos,
Narricges with the mother's brothar's Jdanghtor

were the Htﬂnﬁﬁrd type of unicn betwoen cngtern
penple among whom Pali Litoerature mostly level oped
(Knpadia, 1968) nnd necurred Tor two generntiong

in the princely family of Srkyns,
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i Marringe distatce pntterns

1} Amorg: the Gonla @

The menn marrvinse ddisfoneo was very low in 11
the alx tribnl proups raneding: Trom 5,39 - 1%
miles dinldenting - low mobility. The toarnee of
nobility vnrited froo o ndindros 4o within villneo
marriagzes to o omaxdieun valte ranging from 27 - 100
niles {Tnble 30). The diatribution of soyringe
diptancea in oll fthe groups showel a positive
shewness (Figures 10, 11 sn? 12} which wne
atatiptically significant in all the proups
{Table 30). The legrreec of leptokurtosls wns
ptatigtically gisnificent in Hill Maries ond

Raj Gonds {Trble 70}, The rangse of mobility

was hirheat In the Hoj Gornds., Marriasses within
villngen ocaurred Treguentily and were a renson
for the positive slkewnops The Treoucney rang el
from 16°/, to A5/, 1n the ole orouns {Table 31F,
The loweat villree onlopoamy ccones] in Morde
Gonds both thono llvinge on the hille ng well ns
well as in the plaina., Most of thelr marvisgees

cocurred within 20 mileg ronge in all the sroups,

2) Compnrison with other populationg

The pogitive skowneosp atel leptokurtosis of worrioge
distances observel in Llhe Gonde is in asreeniont with
those rocordoed anong Dhangoars of Maharaptro (Majunlnr
and Malhotr ., 1971} and in Snantels of Bihar (Baau,
1971) . The mern norriare distonee in Sontnls i0 6.7

miloce comnarable to the Gonds. In the Dharnecera the nosn



T.BLE 30 3 DESCRIPTIVE fNLLYSTS OF MARRTAGE DIST.NCE PATTERN IN GCNDS

MARRIAGE HILL MARIA KOTuM EOYA MANEE PLATHS MARTS Rid GOND
DISTANCE (MILES) GON 308D

MBAN + 5.3 10.48 + 2.16 11,03 + 0.92 6,01 + 0.48 5.39 + 0.57 8,54 + 0.89 9,01 + 1,23

MEDIAN 8.33 8.39 4,29 2.75 5,90 3.31

RANGE 0 - 50.00 0 - 50.00 O - 27.00 O - 30.00 O - 50.00 0 - 104.00

SYEWTESS 2,35 0.8 ** 1,08%* 1,49 1,727 3,034

FURTOSIS 6, 88%* ¢.55 0.29 2.28 3.15 16,63 %

*¥* Oritical value for 5°/. test of discordanc:

l\'q_‘

*¥* oritical value Tor 1/, test of discordancy



ZADLE ~ 3+ :CUMULATIVE FPREQUENCY ( /,) OF MARBTIAGE DISTLNCE DISTHRT BOF 0 oM

Eistﬁizgiiﬁfles} Hiléol‘gg?ia Kolam Koya  Manne Plaérolnﬁaria RajGond
o] 16.0 29.8 36,7 45.1 27.2 35.1
5 28.0 35.9  55.9 53.2: 45.6 55.6
10 84,0 58.5 78,2 79.6 73.5 63,2
15 -— 67.9 87.2 93,0 85.3 T8.9
20 - 83.2 398.4 36,5 89.0 87.2
25 96.0 31,6 - 37.2 34,1 91.7
27 - — 100¢.C —— — -
30 - - — iCC.2 - —_—
>0 100.0 100.0 - - 1Cg.0 —_—
1¢4 — - — —— — 1cu, 0




FIGgULE 10

Yarrinme THstance distribution in Gonds: 1111 Maria Sonde and Kelams
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FIG.12. MARRIAGE DISTANCE OQISTRIBUTION
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marriage distance ranges from 6,42 - 50.% miles in
22 endogamous groups increnpins mg ohe goes north,
The Gonds and dantals are a settled agricultural
tribal group unlike the Dhangars who are n gonl-
nomaiie shepherd group. The Dhangarag of scuth
Maharashtra are comparrble in the mean marriage
Ylgtance to those of the Gonls, The frequency of
intra-village marriages is hikh in the Grnnds varying
from 15/, to 45°/.. In the Dhangars, there is n
ennplierable variation, waryins Trom 2°/. - 47.2 /.
with nn average of 25.4%/.. Generally spesking,
there appears to be a decreasc in frequency of intra-
village marrlngses as one moves btowardn north, This
higher fregueney of village endogany in Gonde and
Dhangarg of asouth Maharaghtra nre comparable to
groups living in the altjacont anuthern etntea of
Andhra Pradlesh and Karnotnke whore it renchos o
Trequency 9Ff 40 to 50/, (Krrre, 1965) and wheres
eonaanguinity is nleo preferrel. In contrast, thino
practice of village ondogamy and congmnguinity in
the adjacent northern stmte of Madhya Prodesh is

tabooed,

Relationship between consanguinity end marriace distance

1) Among the Gonds

Except in the eape of Kolame and Knyas, there
nrpezre? tro Te ne relsmtiqnetit hetwecn frejuancy

T ooormrareind vr o v Nhhe e swdapre Prgtnooe 0t

2
inlicate? hyjh test {Tabhle 3P), In the cnac
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of Kolama nnd Koyne, however, morringe distance

anl freguency of congnnguinous marringes are
inversely relnted, gshowing that the Irequency of
related marrisges decremascs with dacrensing
narriage Yetance, In the ecase of the othor four
groups, it appears that distance is not a major
erlteris for se’ 2ption of suiiable metes, esvoecinlly
when most marrisges relatel or anreletel orecar
within a narrow rndivs of 15 milea which invalvaes

anly n fday'ts journey,

2) Compnrison with other groups

The negative correlation betwoon conaangulnity

and marrvingte distonee wos obacrved in the DMangar
atuty (Majumlar and dalhoten, 197%), The soathern
Dhangara showing o lower matrischinl Adetsance and
higher inbrecling co=cfficionl wherens the Dhangars
of northern Mahnrashtron ahowel o hickeor matrimoenial
distance with a lower inbroeiling cu~efficient,
Further data should be cullected on other groups
*in India to wee whether the prelicted fhooretieal
distribution that inbrecding co-efficient Jdecrenses
with dincrease in matrinoninl listance {(Halecot,

k.

1967) oascurs in other populatione,

G Coneluoaions

The Gonde hove n Inw mean madtrimonial Aiatnncsa
crmraratle ta Santnle anl acuthern Dhangrrs of

Wahbnraahdtrs, Finece thero i acmnty 'ats an otk eyp
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tribal groupa of Indin, o conparntive picture ecannct
be obtained antil more data becomen available in tho
foture, The inbreeling cr=cfficient in the Gondas is
eoparable to other tribval groups of andbra andl is lower
than that given fur the Hinda caste group of rural
ipihre Pradesh, The ecrose=couglin type of eonsanguinous
mrrrisges ocourring eonnonly among the Gonds 1a slae
moforred by other Centrnl Indisn tribe such am Bhils
i Weat ¥hanlesh, (Maharashtrn] asn well ms the Gonds
of Madhyn Prodesh . and alao in the enptern tribala such
rg the Nogns nnd fthe Bodo groupas belongine o the
Erongaloddd phyvadenl type, Tho eoror 2 counin type of
marringe ig preferred throvghout the south anong the
Pravidlinn apenkiry, populations npd 1% appeera from this b
least ot one timge eross cougin type of anrringes were
wliely prevalent in Indin and wore in-fact mentioned
ag ceturring in the Yadnvas nnd Pandavag anl tho
roynl houses of Kosnlng and 3okyns ns mentioned in
the ancient llterature (Eapmdian, 1968), However,
toloy in the wostern anil northern Indla, thers is a
pirict probibltion of marrisges between two individuals
releted threugh a conmon male sncestor up to the aeventh
generation on the father's side andl o Fifth genceation

an the mother's gile.

hat oo



PTBR 5 s COMPARISON OF TH®W GONDS WITH OTHER .. .
TRIBAL GROUPS BASED ON ANTHROPOMETRIC DATA

M@ction of published data on various tribal groups ?

Nfferent distance measures and clustering algorithms

siress  different aspects of the gimilarity or digsimilarity

ot groups, There is nothing like which is an appropriate

peasure of distance and a method of cluster analysis unless

the problem 1is posed in a narrow but a definite way. For

umpratory gtudies, it would be useful to try different

pethods and interpret the results and also to see whether

iifferent methods give nearly congistent results.

Jata were collected from published sources on anthropometric

and biochemical genetic markers which were common to those

of the Gond groups in the study (Table 1). As can be seen

from the table, there are a lot of gaps in the data from
Wblished gources with very few populations having in common

poth biochemical as well as anthropometric data. Hence a

mﬂﬁivaffate analysis was carried out separately on all

populations having data available on the seven anthwopometric

geasurements which were common to the Gond populationsin

the study, regardless of whether they had common biochemical

information (Table 3% . The populations selected were

qostly tribal groups with some non-tribal agriculturists

and scheduled caste groups of Maharashtra like the

Mprathas and Mahars who form a large proportion of the
poptlation of Maherashtra, The area from which each
of the populations was gelected by each investigator
has been noted in the table and three main geographical

regions have been identified. The areas consisted of

Al . MY e VM e
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HMEAN VALUES OF ANTHRCPONETRIC CHABACTERS afF soME
MALE TRISAL JROUTS FROM PUBLISHED SOURCES
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MEAN VALYVES OF ANTHROPOMETRIC CHARACTERS GOF S0ME
MALR TRIBAL SROUFS FROM PUBLISHED SCURCES .
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1} The tribal belt of Central indin.
&Y Orissa and Chotn Nagpor,

2 Bouth Indin (Fhe aves of onsteorn and
weptern jphats 1yiog agoutn of the
Erighnn river),

the selection of these arens was based on geoprapbical
il cultural differences.  The ares of Central Tnlin
Iz ene of the Largest Tribal area in ITndia ez tend g
from the hilly rarged of Anjasthan, Qoot hills ol
Tindhvas and Jalpurs ranges in Madhyn Pradesh Stetoe
Oende of

ceenminting of denne tonk Terest. Moy of the

Yadhyn Pradesh do nnt gpesk Gondi but varinus disleets

of Hindi sueh ng Chatbiaprrki.  The Iorvest aren of
Bagtar {MTndhys Pradonh), Andkra Pradesh and Chaode
(Makoaraotra) do aloe o Gondd anenking aroen eorchiyaonn
with Oentrel Tndia, 34 bos beon hopl ne s seporate

aren hoeanne b in the seen of the precent stody, Orionn

and Chota Koagsar corieiccin: ofF o predominomlly G0l Toreasit
{horea rebugta) wee bistorienlly in contoet rostly with
paptern Tndin but Lo sume exbtont gilh the SGondi-oponiong,
aren of fentral Tmdian, This anron ewonsiobe of thoe Hundoe-
gpenkine gronva (Muminei, Heo, Santall, doora, Bondo,
korka, Opdaba ntyl mony othera) who ave oorphologdaally

different from the GCondi-apeskin: proup and are ogedd

to belong to the Kolid roeial ftype (Bickstedt, 19%9).

The hilly ares of S3outh Iﬂﬂiﬂ‘ﬂﬂﬂﬂiﬂtiﬂﬂ of tho epatoern
ell weatern shats spoeth of the Erishns river is dinhabitod
by the Malld jiroup of Veddoid stock of ftribal populotinm
{Bickatolt, 133%). The tribes nf north-castern Inlin were
ant dngludaed in fhia otudy bocanae they aro dintinet
pulturally and morohelogienlly from the popelatinns of

]
ceninarinr Intis ond b lome 4o Ko ey odidl phyod ol byre,
! iy it
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ut of the total 53 populations which wore dnitinlly
glected for comparison, 7 populntions were rojected

@ the dnta were not Tound to he comparable with thosc

B the present atudy,

he following were the groups rejected

1) graong (01), Mazundar and HRao, 1949,

i} Bhilsg (B1l), Mazumdar and Rao, 1949,

5 Mundas (MD2), Sarkar, 1954,

1§} Xerkus {¥R3), Bmaou, 1970,

5} Eadar (Ka), Sarkar, 1959,

f) Tandami Marias (M), Mazundar, 1947,

1 M1l Marias (HM2}, Mnzumdar, 1941,

Me investligators Margumdar, Sarkar sand Hasu have uged
fifferent techniques for taking mesnsurmments from the
giher Investigatora like Travathi Earve and Dandokar
fo nrzed technlgues mimilar to that fellowed in the
predent ntudy., Hence these populnticns could net be

fged for the purpose ol comparison with other groups, -

ﬁll the selected populations were given colde nomen
ﬁrcgnvemiencm and the flrst alphobet in the ocode
tgrosented the firgt letter of the population and

the gecond code alphabet represents the third letter

¥ the population, In some cases whore thoe same
ppulation was studied by different seientific workers,
§third code lettaer was used to reprogent the different
prplea 1, 2 ... cte. In a fevw.cases where the set
ﬁ:ﬂleﬁ could nét ko gtrictly adhered %o becousa the

first and second code letters would have nlrendy
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represented another group, a different alphabet was

need,  These rules were adhoered Yo because 14 would

3¢ enny for anyone to immedintely identify the
population by looking nt the code name., In aome of

the populatinona, dota on one messarercont out of the
geven hnd not been colleected and since these popolations
vere importent for compariason, the miassing dntn was
pptimated and thie was indlentrd by an aeteri®¥in the
tohle, Miasing vnlue of one mensurorent wan entimntod

paa follows @
Jnpore one monsuremont [xl] 1s mimning Tor one proup
Bay A

Chooge groups B, €, D .... which pre close to A,
fompute the canonieal wariastcs basged on B, C, T ....

laing the origdnal variables %y, X, ... %

B
det the 1lanat canon’ cal wvariate he
ﬂ,lxl + am g e prp
Jubgtitute the values for xg, ‘ue xﬁ Tor group 4
P R S
Thon aolve for xy = - e e R e R Where
_ = _
o is the sverage value of {giwj ¥ e ﬁpxiﬂ

for the groups By, €, D ... x% thus eomputed

ia the eptinate of Xy for group A.



Use of variousg multdvariste technigues on anthropometrie
fain

senetic Distance Moapurag

For metric deta the best digtance memsure is Mahalsnobis's

Eprmvided thet gome assumpitions are esatisfied, the twoe
st lmportant being homogenoity of the veriances and
wrrelationg and nomalisy of the mulvivariate distri-
trtions, Simpler distance messures like co—eflicicnt
oif racinl likenesn {(CFL) which was shown by Penroge to
by linearly related to Mahnlanobis'a D° when all intor-
serrelations are congtsnt, Tho formulsao of theso two
distence mersures arce ag follows

Let %ij reprasent the mean of the ™ yariate in

jth population and x; the coluomn vector of tho means

for the jth popilation,  Then s

J ]
T e 22 . -
fii (Iij A= CUEy - % (x - R = ORE 5y

{Comefficient of racial likeneﬂﬁ)

{Ej - ik)l wol (Ei - Ek] = (Mah;lnnﬂbia D¢ )

yhare W ia the pooled within population dlSPETSIUN
matedx, CRL nnd D2 are potiually sgquared distances.
Theush Mahalanobis's ﬁ? ie more difficult to compuate
than CRL, it has some advantsgea over the (RL, D"
la not unduly effectod by eddition of highly correlated
wrinkles, Wherens ORL incresmses whon ndding n varinte
tant is completoly oorrelnted witﬁ those alreedy included,
f remalng unaltored, DE ig o moasure of overlap behwoom
populations (ooe Ran, 1954) and 1ia thos more approprinte
to atudy affinities or dissimilaritios between individunls
in different populntions. In this stady Mahalavobis's

f wip coupuated boetweon Lho 46 proups soleetod for

sonparison {Appendix ~1V),
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flugter Analysin

In many empirical fields, there is an increasing
intereast in identifying the groupings or clusterings
of thes object under atudy that best represent ceriamin
mpirically memasured relation of asimilarity, TFor
etample, large arrays of data are often collected
without atrong thecoretical mtructures., The problem
then ia discovering 4 there is any atructures (i.e.,
natural arrangement of the object into homogenous
groups) Inherent in the datan. Recent work along

these linem In the biological sclencer goep under

the name ALUSTER ANALYSIS. The Tew empirically
validnted cluntering metheods of enrly numericnl taxonomy
have mutiplied to form a vagt and complex field nearly

inpossible %o survey.

"The moat commonly ussd clustering technlgues on

blological materianl are the combination of the
following four eriterin :

1) Seguential;

2) Applomerative;

3) Hierarchie;
4] Nﬂn-ﬂverlappin&

Jequential ¢ Moast clustering methods are segucntial
i.e., a recursive smcguence of operations is applied
to the set 0f operational taxonomie units., In
cohtradiction to this la simulfancous clustering
yhich is an instant diviegion into parts in o non-

WHerarehie aystem which has only one rank level,
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iglomerative : Starting with a set of aseparate entity,

gglomerative techniques group these into successively
fewer than t sets arriving eventually at s gingle set
tnteining all t operational taxonomic unlita, These

tre mogt freguently employed especially when limited

‘0 sequential, hierarchie and non-cverlapping procedures,

that a great variety of methods has been d eveloped.

Herarchie ¢ Clust-ring methed is defined as hlerarchic
{Sneath and Sokal, 1973) if it conpipts of a sequence

of W+ 1 clusterings, C, C; ... C, in which C_ is

the dlajoint partition of all t OTU (operation taxonomic
arits) and C, is the conjolnt purtition, Ma-mumber
sloparts Himiﬂ---wrmm . The number of parfe k, in
rartition Cimusst obey the constraint H&;» Ei + 1, where
%}+ 1 15 the number of parts in partition Gi+l’
fonsequently in such r clustering there are succossfedlin
fower toxe. Sneath's dofinition of nierarchic is that
there can be ®&lther overlepping or non-overlapping of
taxa. Non-overlapping creates mutually exclugive taxs
vhereas overlapping i1mplies that there is no limita*ion
en the degree of overlap of taxa, i.,e., one 07U mey be
gimultaneously a member of two or’ or more taxa. However
Johnson (1967) end Jardine.and 91bson {1971) consider

an non—overlapping hierarchic clagasificetion of Hneath
and Joknl as a hierarchie elasnification, Classificatlions
that nre non-hiorr cchic are thoae that do not exhibit
renke in which subasidiary taxa become members of larger

and mora inclusive taxa,
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The relative merits of hlerarchic versue non-hierarchic
claggifications nre difficult to evaluate., For tradifional
biological taxonomy, hierarchic claesifications are
reguired and even in related Tields such ma phyto-soelolopy
1% swems deglrable to heve hipghoer ranking taxa that
summarise conmon Information about the majority of the
gembers of the tnxona, FWon=-hierarchic represcontation is
prepared when emphngla is placed on faitthful representntion
of the relationshipsa among the 0TU'a rather thnn on a

sumardisation of these relationghipa,

i Fon~overlapping ¢ In a non-overlapping mothod, taxn

at any one rank aro riutoally coxcelonive, thot ia, 0T ¢
contained within ono tn¥on any not alaso ke menbors of

a gecond taxen of the anme vank, However, thore gquitc
freguently distort the finitic relationship amonsg 0TU's.
For this remson gome worlkere have proferred to relax
the eriterion of mutaod exclusiveness in taxeonony and
rrefer to permlt overlappihg in wmenmbership at o given
renk, In overlapplng eclustering techniques, the more
03Ug are permitted to overlap at any given rank, tho
closer the regulting hiecrarchy resembles the origsinal
Hegimilarity matrix, However, 1t beoomes Incrensingly
more difficult to draw nand interpret the resulting

- dendogram,

Te two methods uwed in this stody are
4  Single linkege or minimum or gonhectedness method,
B fomplete linksgse or maxinmum or ddemetor nethod,
They heleng %o tho hierAarchie, agglonerative, scaventinal,

end non-averlapping elustering tochniquies,
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Hngle linknpe clustering

his method wne introduced intn taxonomy by Flore et al,
(1951} and - Sneath, (1957). This method has aloo boen
talled the minimum method by Johnaon »[1967).  4n OTU,

‘that i3 o eandidnte for an extant cluster hns sicilarity
e that cluster egual fto 1ts sinilnrlty to the closest
zember within the cluster, Thus counections botween

(T0's and clusters and between two clusters are estéblished
by single linke between pairs of 0TU's, This procedure
frequently leads to long stragely clustera, Jardine anud
Sibhaon {1968} have attempted a mathenatical axiomatic
approach, in which they set np a sories of pelf-contnined
axioms that they think any acceptahle hierarchial
celaasification scheme should eatisfy., Thay show that
slngle linkage cluster annlysis is the only hierarchie
method that satiafy their axiom,., The axiom thnat seans

to cause moat Aifficultr la roferred to az the concept
termed continulty. That im, when s particular method

is followed with a particulnr set of data, and onc
populntion is dropped, tho relationskip shonld wot d1fCor
nuch from the originol annlyesis. Though this 1a not o
genernl property of most elusteor annlysis, it io truc

of single linkage mothod,

Conplete linksge clustering

It ia known ap the maximoum method (Johnaon, 1967) and is
the direct antithesis of the mingle linkage technique

discusged above., An OTU thet 1a a candidate for admission



b an ext®nt cluster has similarity to that cluster

mual to its similerity to the furtherest member within
the cluster. When two clusters join, their similarity
{s that existing betwcen the furtherest pair of members,
me in each cluster., The method will generally lead

fo tight, hyperspherical, discreet clusters that join
sthers only with difficulty and at related low overall
sinilarity values, Clusters by this method are compact
ad more structured, showing more taxa and more ranks.

his method is space dilating whereas the single linkage

pethod is space conrntracting.

g 0ust o hierarchical clustering programme written

by Stephen C. Johnson of the Bell Telephone Laboratories,
Yurray Hill, New Jersey and was used on the distance

natrix of the 46 populations to give clustering baged on
the maximum and minimum methods of clustering. The
repregentation of these analysis in the form of dendograms
or trees have the advantage that they are readily inter-

pretable as conventional taxonomic hierarchies,

Ordination methods

Suppose that on each individual, we have taken p
peashrements. In such a case the mean values of the
tribes under study can be represented as points in a
p-dimensional Euclidean space. If p = 3, we can have
s physical representation of the points using three
gpace co—ordinates. The configuration of the points

(tribes) can then be easily studied. If p>3, 1t may
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te poasible to reprocent the points approximately in a
Jdimensionnl space, The method of eobtairning the co-

arlinates in three di-onslons iag as Tollows

- Let Xy weee s xp the original moeaaurcementa, Thon
cye define the first econonicnl varinto as a lineny
functiomn,

¥y o= o Ky ool ﬁP Hp
The co-efficient Byp weser By nre obtainecd in such a
vay that the sum of a1l poseible Dg valucs boged on
y; alone is maximised. The second variate

Yo = bl Fy + avea ¥ h? xp
iz ebteained In such a way that the sum of all powmsible
Iﬁ’s baged an ¥1 arc ¥ i maximiacl, The hagis for
sgbtndining o third variate, fourth varinte etc,, 13 now
glear, Theoreticnlly, we can have p eanonical variates
Y{ teeeer ¥ which nroe obhtadned by n ldnesr traneformation

P
ef the original varintos Tysasearss Ko The bont nne

P
dimenzional reprementntion is provided by ¥ two
dimensionnl by ¥qs yg and an on.,  For Turther Jdotails,
reference may ba made Yo Chapter 9 of Rao'as, "Advanced

Statistical Methoda for Biometric Resenreh', 1971,

The computational tochnigue for obtaining the crnondceal
varintas ig ns follows @ Piret, we obtain the vnariance
go-variance natrices betwoen (B) and within (W) tribes
baged on the p = 7 characters ag iIn thisg gtudy., Then

elgen values of B with respect to W and the corresponding



Hgen vectors aro cemputed. If }\1,.. . >‘P or the

#igen values, then

Mob e o),

f:"l t — ',a\-:?

senotes the ratio of variance explained by £ eoanonical
wrintes (co-ordinates). Tf this ratio is lerge for

t= %, then throe divensionsl represontetion will suffice,
the stnndardieset edgen vector providos the co=elficients
of the annonicenl varintos,

It this ense (Table 34)

AL = 06329, A, = 0.5719, Mg = 0.3302, A, = 0,185
he o= 011775, ,}‘5 = 0,1072, A, = 0,0534.

amd the variance oxplnined by 3 waristes is

- b L ‘im:-\‘\rg ) f
- . . = ?5' -
SREIFTEETE

The ennonleal varintes are

y1 = 30.78
o = 27.81
¥y5 = 16,06

forpute the mean valucs of Yir Far V3 for esch tribe
md represent it ae o point in space of Fys Yor EY

Thug the thres dimensional neodel whosc photograph iag

piven dn  Plate 1 has been obtained,

It is alpo possible to obtain canonical eo-ordinates
firectly from Dg vnluoes uslng a technigue explained by
forperson, [(1958); Mo (1965} and Gower (1966 a nrnd EBY,
This wam done ir the cnse of bilochericnl Anta uaing

Wmghvita nnd Nei's distences,
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Representation of the relsationghip in three
dimensional model

Attempta 2t reopresconting taxonomin relationships in

one or two dimenplons is unsatisfacetory beonuse of

the higher dimenslonality whoen Lbased on many cherncters,
Phiim i beunuwss 1t ia AIfCiecult to gnin oan overall

view of relntionshine from two dimongionnl reprepentntions
that arc thoe prajoctliona of the ather ddmensions on the
plane formed by the twe axes boing comsidered, A

accond dlandvantnge of thia approach 49 thet am the
number of dimeonaions to be consgideret increnses, the
number of conbinsations tnken two nt & time boennog

quite large. Thoerefore, o threo dloensional model

whieh represents nt lenst 7% percent of woriation botween
populations gives o better pictures of the relstionghipas,
Labelling of sticks repfesmnting each wopalabtion onn

o done by meana of iaklel -gtickoers lghelled with

the ropulatian coda name puch thet

they project out dike a Flag, Since the molel cannet

be: earried around, coloured photographs fron various
suitable angles could bhe taken nnd mliﬁeﬂ prapared

for the parposoe of projection.

Dlustering verasus ordination

noth methods roy J10fer gareoatly 9in the ftexonomic
reaults ton which thoy lend. Clurter mothods will
yiceld elusters of gome kind, whateover the atructure
af the duataseven if the populations are randoniy

Ailgtributed, Atte . pts are being rade to put bhorm



-
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on firmer scientific basis (Gower 1967), The
relationship between major clusters is said to

be not very clear by clustering techniquog{Rohlf,
1970), Ordination plso has Adlgadventages with
vany populstionsg snd elupters, the ordination nny
give no sinple low=Aimensional result (Willisne
and Lance, 1368), Olenrly one night hove clusters
that overloan in two or three apnoo though thaey

are quite diptinet in hyperspoce.  Also Tinnd
fifferences botwesn popolations wlthin o cluster
may noet bo nccurate, There 1o nleo danger with
nrdinatien Adagrams 1f one dependes on it nlone and
that is the worker nay exarine thease for clustors
and decide on their lindits by wisunl inspecticn
nlone, Interpretation basel on visunsl inspection
alone ig counter to the aing of objectlvity and
henesa in this atuady o emmbination of both motheds
of elustering as well ap erdinntion have boen aged
to et o eloarer picﬁure of theo relationeship betweaon
the populations, Since no ene moethod 48 ideal, a
comhination of two or more methols i better for

interpretntion than any one mothod alone,

Repulta and discusaion of multivarinto anelvaln

Gluﬂter_annlyﬂim t The complete linksgo metho? rave

more compaet and bdelogieally mennirgful clusters
sepnrating owt necording to geogrnphical regions
{(Figa, B3and 1), The single linkage nethod nlac

produced clustering nceording to peographiend
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regions] but unlike theo complete linkege method,
formed long stragely clusters which incloded
morphologically diverse groups within the same
elugters (Tnble 39). OQomplete linkage method
clenrtly separates ot at level 5.8 the following
clustera:

1 Southern Gond group (red)

? Centrnl Indiap, non-tribal greups {(groen)
Central Indiam, tribal group {green)

4 Origasa anl Chetna Nogpur groun incluading
South Indian populations within the oamo
nluster {yellaw and hlue),

The use of colouem, ench representing a region in

Tnbile 38 brourht out clenrly the clustering bnood

on geographicenl distribution adding s new dinonaion

to the plcture.

Rosults baged on_cononieal co=crdinpie analysls
- - : -

A three dimensionnl nmodel baged on the firat three
eanonical co-ordinates giving about 75°/, of the
varintion betwesn populations wns nonstruoteﬁ.. The
sticks represcnting the pmpulatiéns were painted
with respective coloura reprexenting the geogrnphienl
aren from which they are sanpled, The model brought
out clearly a clugtering of groups aceording to
peogranhical areag (sce Plato)l),The elastoring in
throe dlwensional. apacce also helpedl tn zeparnto more
c¢lparly the overlapping populations botween any two
nain elusters, The presence of outlicrs 1ike FR 1,
and KD were ecns? 'y obscrvel in three dimensionnl

EPAGO.
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The relationship of those population whoee crigin
g doubtful beecnuse of the lack of correspondonce
tween morphological snd linguistic dnte were renolved
1enme eXtent An the stady.  The following nre the

plationa,

1 Eorkus Munda speaking group frund in Centrnl
Intiag amidat the Gondi epenking proups,. They
have boen found to belong morphelogically to the

fentral Indin group {Plate 11,

b Khondg 3 Dravidisn spealing group (Eul dinlect)
who regide pmidet the Muanda-spealking group in
Origaa and Chuta Nagpur sreas and nre found to be

clogely relmted %o that group.

{ Qraons They are n large Dravidiasn speaking group
(Kurukh dinlect} in the Chota Uagpur ares and havo
been found to be merphologionlly closc to the Fondi
sponking groupa of Central India and in fact are
found on the periphery of the Centresl Indien cluster
1yving between the Orissa and Contral Indinn group.
Thaough Khonds and Oraong are hoth Draviddan apesking
groups they are norphologlieally distant from ench
other, the Khonds being cloner to the Handa-apenkiops

roeople nhd the Oracna o the Central Twodian fribala.,

J Dhile They live in the weatern pnart of Indin
aleng the northern foothills of Vindhyna, apeaking
Gujrrntl and M-lwi 2nd have been found to bo elugely
related to the Central Indian populotiong in this

gtudy,
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E Halbi ¢ They are an ngricaltural group Living in
anoutthern Maharanahtyras nnd who speak Chettissarhi
Tindt and have been found 4o belong in tho atudy

morphtlogically to the Central Indian sroup,

P Andhs * There wore seome apeculsntions aa Lo whoether
this group belorg to the tribal or non=tribnl popu-
lation., This groop lives in Maharashirn proctising
agrionlturo, spoaking Marati and iHindi, They howve
been elasgificd na tribals in Mannrashtre but howve
beon found to be cloper morphologlenlly to the non-
tribal Central Tnlian group in the study (#late 1).
This is further confirmed by Haimendorf's asscmnment
that the indhs were miastekenly classified ns n

trive {personsl c@mmunicmtimnjl9ﬂl}.

 Eumbi Mane : This group wne measured by Karve,

(1951} in Mahnrashtra snd is rmentioned in hor
monneraph ag heldrns porhaps o mixture of Eumbd

with Fond na they were quite AifTerent fron the
larrer group of Eambi Tiriole, In khis study

they have been found Yo be morphologicnlly clomor
to the tribal groups of Contral India roatheor than
tn the Kambi Tiriole whe along with Morsthas belong

tn the non=-tribal eclustor of Central Indin,

tinelunion 1+ ke boon fournd that the Gondg of the
wnt gtuidly {southern Gend sares) belons to the larger

fral Imdinn tribnd group with whom they overlap
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anatderably.  Thias 18 facther oubcinodd el by the fnet
thet they are gocgrarbically snd onttorenlly centiguoun
fith coch ciner,  ThHe Tevtral Inmdisn and Ordaan an’
ﬁmﬂmﬂngpur clusters Torme distingd olustors with only a
mall degree of overlap hetween the clustera,  Thia
lifference belweesn the two clusters mny indliente the
fatrusion of the Mongoloid eleront inte a people who

had common origin from the Central Indian tribal groups.
Thia Munda-spenking groap reside on the high plotean of
Chotanagpur which is 3,000 - 4,000 fect sabove pea level,
belnyr mteepest on the western mide. Hence tho contnet
f this group is more with the people on the eastern
slde and admixture probably oceurred in historical times
wlth Mongolodd population 1iving near the Himaleynn
forthills in the DUAR nren nesr Phutan. This nren is
geosraphionlly most nccosgible and closest to the
pastern extremity of the hills of Chotanngpir { Brujmahal
Hill®) necross the gouthern boankg of the Oangeos The
Bllle of Agsam ~and Wagalnnd are far too resote from

thia area because of the large dntoervening repglion of

the Grngotle deltn of DBengnl,

The Bouthern Indian groups hns boon represented by only
three populntions in the study due to the paucify ef
comparable data availalle and hence firm conclugions
eannot be arrived ot this jupncture, However, i¥ appears
that these threo populstions sre morphbologicenlly cloge
to erch other and Al Jer from the Oentral Trediam nnd
Orimgsn tribal groups from whon they nre scpnrated by
lappre tracto of Tertile deltm land formed by the krighnn

ahrd Godernrl rivers,
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CHAPTER - 6 : COMPARISON OF GONDS WITH OTHER THRIDAL
GROUPS BASED OM GENETIOC CHARACTERS

fliection of published dontn

kin on genetie wnrkers (bleed groups, gerologiondt

wmd Bloehonicnl) on various tribal pepulationa of
Inila wnms collectel frowm published sourcea, Thone
opulations having date of one or nore of the ¥
genetie markers in common with those include? an

‘the present stuly on the Conds wore collected ond
retedl in the Tnble 1 with the code namen and aren

of grmpling.,  This collage of Arta shows o 1ot of

pana Tevenllnye the Iack of syastematle work done on
“this group which mnken any peneral comparative
;Mmlynis Aifficalt, #1143 ol thooo srouang had
dpformation on only AT bleood psroun. The populailions
“thet had information en four ecoamon conetie markors
(AP0, MH, Rh and Haerwlobin) were 23 in nunber and
of which only 9 hedt =11 the neven hiliochonicenl nnrkers
in eommon, indienting the pavcity of dnta, Tho

gene Troeguencies of thoe variows penciic narkers is
glven in the Table 36, The ABU sene fregquency of

the roricus groups was recaloulatod by maxdoun
lizelibood methed from phenotypic frequency so as

to be conparable with that of the Gond study,

fenetic Alversity bebtweon tribal grouapa

In the cnse of stuwlying dlvoreity within o popu-
lation based on dizeretely tronsmitted Mendelian

tralte 1t only sufficen to estimate the gone froquonecy
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~in the population from which all rclevant inference

eanl be made. The guentity of inportance in such
Ctraite is the proportion of bhetercaysous individosls,
Cwtiich under randorn mating, ta mathemetically enuivelont
to the compliment of the aum of syuntres of yone
frequencies, This is defined as Lhe heterozyionity

re cawctficient of gene ddversity (FMei, 1979).

Tewentin {1972} proposed ancibor index Tor suel
Ferdoldrn treits following the concept 'entropy!

gred in dnformation theory,  Thoe follewings are Lhe

indicos of diversity ased

L Lowontin {(Jog) diversity

For 3 nallelic syatem (ADO)
Groups '

= Py log Py = log dy = Ty ANSE, Ty
' = dor 1753

ﬂ ; » ; - p, log Eﬁﬁ“"?“ log qn - T
Ppn In Ty T IR

b ooy

Jag v
4} fo by

ooq T - plogp=qlog Q-1 lop T =
i _
T? vPotal diveraity)

G o= T, - —

(Botwoon Upnup Alveraity)
For @ allellc syston

~ P A0E P = g I0F 9
- loe ¥

the rert ao carried out for 3 allelic avaten,

+Mei's dndex of diveralty

Por 3 nlleolic ayotem

oF:

# )
il;:-r.rz.1 ~ :’:r2 - 1r°
275




Tasle 3T g T aTg

Todex of diversicy between populatiocns for various bicchenica%{azd Blood groups

Locus Mo, of Lo Dlversicy 1 | Diversity ¢

[N

Tortal

1]

sopulations Toual

1. AR 48 ; F,801% ] : 9.8911 ¢ 2.025%

2. ®h 23 5,.4788 g, 1648 ' . 36%9 3,962

3. 0o _ 14 : 3.5429 0.3339 09,7343 0,03

Biacheomiczgl |

W
%
i
Aicod groups j 1 '
|
?
%
]

(93
st
Lak
&
hatk

i. ®@ _ b i 2,259

i ! RNk . 54718
5. ®p 13 | 5.3523 3.0633 | 3. 5489 i 3,3371
H H a
6. T 17 Losams 5,121 | 20522 3,014
7. G&PD 14 BRI I f.1532 ; 2.7330 ? 1.0781

BN },.“.". k.,.__..l

. e dpam L i 220
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ar? allellc Syatem
- it
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vee Fhe rept na earried ont for 3 allclic ayatonm,

th these Indicean of diversity were anlenlnbed betwoon
pz tribval groups Tor cach of the neven genetic markora.

ihle F7)

ke index of diversity ¢ anl &' bobween groups fnr the
lebly polymorphic traits showed only a b percont
freraity, Iﬁ)w%v€ﬁ‘, in b eosoe ol thepe genehic

zite which hod allelie freavcocice with extrome
plugzr Like for GEPD amd RHh, the iodex ¢ {Lewontin)
toved more diversity than Hel's index G asg would be
meated from the ﬁtructﬁre-nf the formulas., Nel's
ez would suppress the diversity in fthe caze eof
trame alleoliec volues wherens Lewontintz would
mprorate the diversity. The gquesbtion would arine

g to which wouldl b0 a more miitable mensure of
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petic tralts, In such casca, if Lewontin's

poroity wea smnll betweern o groups it would ol
gmore confTlrm that the sonetie diversity nas ouch
eeen these £ roupe ia extroacly snnll,  This problaon
Pacloction betwoen the twe indicor wonld not orioo

g tho oeoge of those genctic hrodils aueh g AR ebo,
Heh have intermedinte 2lloelic vnloes,  The apnl?

petio diversity scoon betwoon these tribal greans
teamparable to the diveraity scen in other racial
pope such ae between Cnwcnninne, Wongoloid nad

grold races (Chalrnborti, 1900 and Nei 1975). A
marigon of the 'between' verpus 'within' race

Eriat—i en of the three types of charncters (biochemieonl,
ﬁm‘ﬁ;aagl:;p}’t:i_t: and amthroponetric) muynest thnt while
ia BV G A ’JB / ‘urw ratio for the pure Mendclian traita
g&thﬁ highly horitable one (dersiTboslyphic) o1s only
.‘13 the irperfectly heritable antbropometrio varinblon
BBl an avoeraeo ‘ifﬁ 7 T.Tbr ratlie of 1,11 whickh 1a almost
ftivea of the varisnce rofin of the biochemiood nrd
matoglyphic traits (Chakrakorti, 1920), The
Brorcondence hetween the wvardonos ration sl the

gree 0F penctlce Actermination is peoor which agein
gg‘-tif:ii:m Fei'n conclusinon that the Avnamice nf ractal
fifercntintion at the morphelosien]l level Ao nok

phably obey the rale that can be postulatel for the
genico of Adfferentiation ot the structural gone

el A number of studics (King and Wilson, 1975
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Merry, Onape, Wilson, 1977) pgive suppors to tho
wopnanl that nerphological ewvolution and biccheamieal
molution in structural genes cnn proceed at Indopendent
wmient, Bionchemicnhl comparisons made with proteins
il nuelole neide ipdlcates thol huwnng are rosnrkeably
grilar to Chimpanzece nt the gene level,  The
ruetoral genes of this padr of apecioa are nove
irtlar than the structural g ehcg of noat padys of
geeion within a gemns, resardicns of whether the
pecien comprred are vertebratoes or davertobrotes,
ig biocchemical piciture howevor, controsts with that
avided by marphul@giat who aspign Chinpanzeeas and
waty not just to geparnte species but to separatoc
anonice fenildies. Thus the morpholoenl diffcrence
ihwerm these two epecied appears lare, wheremag thu
schanical Aifferencae ig smnll, It is also pozsible
at the affect of rantom » enctle Arift ia more on
wae gualitative Mendellan tradta whickh inerernon
¢ Uversity within grouns bhas redueing Adversity
wwern groups, e, (197%) suguented that the geones
Ctrolling thoso morphologicnl ehnracteors wore

biect fo atronger nntural seloection than 'average

3" in the proceas of raecind T Tcorentintion,

wmitdoon of tribnl groups bagel on A00 pgene freguencicn

"]
N
——

Hous monoures of dlstance werouned to compare 43
el groups for the ATO blood sroup systen., The

twing distance mensures wero wgel
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ganghvla tlatance

The co-ordinatens werce plottel Tor 4% populsations

oti n two Aimensional plot (Table 38).

P ,
X = p— —
/ p (1 - 7l
¥ ﬂ,_ B

T (7 + T)

Bhnttachoaryn's {(ateroppraphde) distance

The following are the co-ordinntles

2 LT .

¥ o=
LY I [T /3
_ 2z + X
T3
.. g+ I3 e

1 +—l— (/v +/q + /r) 73

q

Med s Alatnnco

Points were plotted in an cguiletorial trlanglno,
the ddisteance between polnts representing Net'e
genetice distance {Table 38), The following nre
the co—ordinates
X " P
20 + D
y = TP
aa
in 3 disteance measurag chow o similar Jistribution
b

Cropnintions baaol on ABD gone Tropuoencies, ALl

byepulations thoeush belonping to Aiffoeront
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geographical areas showed no diversity, clustering
togethor in the centre (Figs 15, 16 and 17) of the
two dimensional plots. It appears that ABO alone
does not seem to differentinte these different
populations and this was also found to be the casc

in the Bengal study {(IMazumdar and Rao, 1945).

In the Bengal study 14 populations rcpresenting Hindu
Mghef castes and lower castes, Muslims and tribals
showed a 7(2 value of 6.27 which is not very high for
6 degrees of freedom, Differences betwecn the caste
groups and tribals seem to exist the tribals having

a low frequency for the 0 gene and somewhat higher

for B, which seems to be a significant finding.
However, caution is necessary because of the paucity
of the material and that the information on the
tribale is based solely on D.IT, Mazundar's data

(Rao, 1945)., The study of Mazundar (Ph D thesis,

1980) who based his work on an examination of 899
pblished data sets on ABO blood group indicated

pde variability in all geopraphical zones and most
gocio-religious categorics in Inlia. When 962 teats
of homogoeneity within 32 gceographical and socio-
religious sub-sects were carried out, only 13 sub-
gects were found homogenous in respect for ABO gene
frequencies. However, the study of Balakrishna,(1978)
o based his study on both ABO as well as Rh blood

groups from published studics showed the tribal
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i

®Mﬁﬁ were distinet from non-tribal pgrouwps,  The
didticn of anotheor genetic anrker likoe Rh to ABD
}N&ahly helued in brdnging out wmore elearly tho
gﬂferﬁncea babwoen tribnl and non-tribal prapa,

flection and upe of rmlbiverinte nobhols do deternino
nrtic relntionship betwoen Txibal froups of Polip

3 papulations baving in common at least fonry senobic
tavkers (ABQ, Rh, MN and Haeroglobing were oclocterd
for the analypis. They erloo beloneod as dn the onon

¢f thone populations wsed for snbthroponetric study

te the peme three goographicsl rominng,

fenotie ddastance @ Genetic ddotance boaed on pnttribute

fetn ia an attonrt to express by A ainele nomber bow

ranh M fference there i in oonetic constitution botwoon
ke populationa,  The groater the differonecs botwoeon
o genc frequencios, the groater thoe Jistance {instond
if gene Treguency, phenntypse froqguencios pey be apoild

for DA 5@qﬂuﬂﬂcn}, The motivog for conaldering

genetice diatance nro ol two kindg

1, o reduce n conpllicatel mass of dntn to
ensily visgunliseble Forn.,
2 In goneral, to reconatruet the evelutlionary

history of ihe populations concerned,

thun two populntlons nny be similar, witk aqall
gettetle distnnee  apart 47 thoy nre recently
freeorded From a1 common ancestral population whkich

I Lol R B Rl Bl

21it up or as A repult of sclective forcea bhringine
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lMir gene froquencies nenrer fogether, & revicwg
varlous penctic distanes vensures ia piven hy

mith, 1977,

fhe nensures of senetic distonce nest often uaod

oy proctice are those brsed egrentinlly on the Lden

f Aahnlanokia's D?, One such mesnuro used in the

jresent analysis 4o s

|

. Eé [ Banghvi and Balakrisioan)

The gane Tundamental assunption in Mahalenobia's
D? 1s Tollowed, that ia, while the populations
ray Alffer in their mean gone frequencies, all
aof thm hove the gaepe dlepersdion patrices.  In
motusl nractlen, sach o alitontion 1s rare, bot
thia nrsumption i0 ot lonat thoorebiecally
poasible 1n the cnne of normally ddatribute
qurntitative chnractors.  When we come o paliie-
nominal Jdistributionag, there 1o no lomger an,
since the variances ant co=varienees arec Jepenient
on the mesna,  Howevoery, whon this point wan
examined by OSnrpthwvl awdl Balnkrdshnap, this doefeed
wag fToun:d to be not really gerious in practico,
The distancoe measuredl 18 ealculatel ns follown

3%  {between populntinrng 1 and ) ==
due to Ak0

N N PR TR
g mppt My mapt m

q

el

where p is the avermeme roene Frogue

th . o "
T allele over all popnlatioms oc
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.Gzp {populntions 1 and 3 due to MH systoe) =

, 42 - T 37 .
(mi - ) (n;, = n)” X,

o F— &

|

i
vhero mo1a the avernge @0 nllele frogheney over
all pepulations oconcerield,

Tobal oF = .

o 1+ Ky

Jei's goriotic dimptance or Buclilenn diglonce

In n atuly of the norher of ponc differcncca betweoen
rlotied specics, Nel develonedl o gtatisticnl method

-

for eatimating the number of coden diflerences por
gene and the divergenco time bebwesn elosgcely rolntod
secien,  This motko? utillses el cotro-phoretic Adata
m protein ilentity betwcon Jd{Terent apecica. ilowevor,
thin rothe? 33 not very uscful for o stuty of ono
MITerences betweon races of olooely rolnted lornl
prpulsations within n gpecics, ainee theoe gence
Hiloroneas ave ot Ioreso coopgh for the ef foct of
plytorphism within populstions 1o be neplecto?,
focently Nel  (1972) nodilie! nia mothol daking

into account the cffect of polymorphi s within
prpulationa, Jle lefine? the normalised ldontity

o prones betweon populntionn, which is equivnlent

te protein identity. Ho them redatedl 1t to the
seetiilnted number of gone Aiffercnocs per loocus
wich wes now called genolic dizgtance.  This

gonpure of genotice distance accovding o Nei has
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eevreral advantnges over ibone proposed by Cavnlli
Sforzn an® Blwaris {1967), Brlakriohnan and

Sangthvi  {(1968) anl othorg,

() It is reloted to Malocot's co-efficiomtd
of kinship in a sinple woy,
{R) It measures the accunulntel nucber of

rone subsbtitotiocns por looas,

0y e

{7 If the rate of geno substitutions per
vear 1g congtant, it is lincerly releted
to evelutionnry timeo,

(DY In arme migretion models it is linenrly

relatel to goograpnicnl Aigtancen or aross,

Nel's Dij {for ARO} = fpi - pj}? + {qq = qj]?

2 = kil
+ fri rﬁ} m!

ﬁij {for ¥N syrto) = (o, «n )% + {n, -

i J i

Total Dij = ?l + fg

=

Nell'a and G”c Alatance matricoes for the 2%

populations are glven im the AFPENDICES ¥ nnl VI

Phe two methods of clugter analysia {sinmle linknge

and completea linkege) and cononical coordingto
analygis has been carriod out on these two nonsures
of distancea as in the ease of Mohalasnobia's D7

given in the precediny chapher.

Three dimensional wodcls were made uaing ennonicnl
coordinates (TaABlwe %9 and 40} based on both Heits

andl Benghvi's Alstences natricea wlth populstions



TABLE 29
Canonleal conrdinated haged on Nel's dintance
comprted Trom ARY, MH, Bh and Hh data

Topulat ton { 7 3 A
i 73 1. 009 0.35% 0,017 n.03
13 0.918 B.0ThH -0, 074 =f1, (06
rmi ~{F, 309 0. A%9 =, 020 A
HeN =01, T8 G, 31 -0, 069 . 1%9
NG ~0.31F a.a/% ~f}, 084 UL R
M ~0.273 0, 4h7 ~0, 041 BorTR
unE 0.1%3% .16 0.0 T
1 1. 180 =1, 176 -, 007 0,07
¥ -1.383 G.767 ~ ¥R ~1L
EA =V, 755 0,797 -1, 140 w g A
KLY -1, N81 {1 R82 -0, 157 o
¥n 0. 847 =i, 178 =i 16 ~Ir. TR
AN w3010 0,10z 0,677 -0, 130
£y ~£ . 450 0, N.37% =0, 1R
MHZ 1.134 =0}, 054 ~0 AT 1, neT
g 0. 715 -0, 105  0.08n -0, 00
NT T.499 0,762 _ A, TR T ~f Ny
i 1, 4 AR =ty PR
L4 [, 0H17 DL Fas LI sorvAn
44 -1.119 0, 65 0.nin L
T -1 9 -0, 34840 ry e AT
R/l -0, 1 i IR s 1y

T -0, A%0 ~1.4%6 RIE 0ot
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Canonlcal coordinates hased eon Sonpyl s

Piertaneces cnmpgbed Trom ARG, MW, Fli and Hk Mars

NI
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0,375
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.08y
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of three geographical arens ropresentol by
Aiffercnt colours 2inilsr 40 thosco uael in
tho nodel on anthronometric monsuromnent,

CResulte of multivnrints annlyaip

1 Nel's genetic distance

s Clumter analysisg

RBoth techniques of clustoring, thoe aingle

linknege and complete linksyso methods bl

on Nei's digtnnee matriz, colustoer the

popuelations according to peorranhicopl reglong
(Table A1), Tiowever, the sirele linkare sothod
given Long and strecsly olusters very onrly in

the elustering process anlike the complete
linkmire nethod (Fig  18), At 0.007

loevel of clustering {Table AL) the aingle

linknge methodl elnastors almopt nll the pepulations
tegother Into one group whorenn clustaring
continees o lifferontinte groups 2% cwven 0,015
lovel in completo Linkre o pethod,  Though the
cluatering by mesgrnprdonl roglons as ovidont

in both methedy, eomploto Llinksgre method mnlntaing
a nlear pengrophionl divergity oven ng the
clustering process procrvessea lowards conpletion,
The geographical elusters produced aro the
following

1 Jouthern Gond pgroup {(in rol) ip split
irto two groups .
2 Origsa an! Chotn Frgpor group (in yollow),

3 Central Indian Group (in green),



Hei'é fepntin Diatance{all trihal 510‘§ﬂ'!1::1.i;im'r1r;} 1 Muntnr anslrsis



Foga ta A €3 AW A fa Ca

v

R

L L 5

RN

F15.18. Nais Genetic distance { Ail tribal popuiations)}
Cluster analysis

SINGLE LINKAGE METHOD COMPLETE LINKAGE METHOD

= e X RN - - E7] [T Ea il o

- BN K - quetaosaIez TR oG oD T e amnz @ 3 XL 2~

Ixloro T x0T 3 Tax B T LD AEASCESTIIFL I N
z‘;ix LEE ST ‘-' E

RS

R
kit

M






T g e [ ﬂfs_k,.,,l. e T ED e e s oaeie T om [ -
T P W w pwmLTo gm0 ren e B T e m e
o ) v L A m . oW . L e . B

aperael amone the vorinug populntlona, The
reletionshin of the verican grovps DiTTors very
Aiphtly by the two pothaels of elunterivg.  Poth
shiryy thot four of the ailx Gonl populations ol the
gresent sbudy {E-‘{fﬂ.ﬁ, PM, ME and KYLY are closer to
trigen proup than to Central Inlian grouap. The
gty two populations, the RBaj Gords pnd Koloms
are nelther close to the Orissn or to the Uentral

Infian group.

I Crnonical co-ordinpto anelupd

This wnes ecarried out directly Trom Hei's Mastnnoe
wmtrix ag descrdbed in the nothods. A threo
timengionnl model was bui lt/éﬂ'{{ }‘t\rf firat throo
so=nrditntos (Plate 2), The elusterin: of
wpnlationa scenrline to geographionl rogdonn woen
visunlisod gquite clearly anl ohowed noalnddlar
rselotiomohip botwoeen popalnticonag ne meonr by corploeto
linkoyzo methed of celusterin:, PFore ftoo, four of the
wx Gond poptlations are closer o the Orisan nnd
hetn Wngpur group with the o] Qorls aml Kelbmos
bing Loy aport froo Crisea ss well as Central

;‘,n;ii.:,m proup.  The beterogonoity of south Indiak
;J;:)pulrlti»:tms ig geon v ery oloearly wooen depictoel in

%‘Lhrea limenaional space,
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Janghvi's genetic digtance
A Qluater analyeis

Theugh the clustering appearsm o be generally
ainilar by both methads {(Fi; 17} there appenr
to be some obviouns inconsiatencics between the two

mnthoda, (THELE ﬁlﬁ

1 I, a South Indlan popualaticon foand to
be an outlier in gingle linkaye wethod
ia Ahown to cluster closely with TH, KLl
and RG1 in complete linknge methed,

2 ¥ whiclh is s Central Indian population
clunsters with its cwn pronp in single
linkage method and is placed between the
Gonde of the present study and Orissas

group in complete Linkare method,

Theme incongsistenclies are not Tound whon boasod on

Nei'ts dligtarnce matrices.

kS Canonical annlyesisg

The three divensional modoel aspicta the some genorasl
geopraphical clostering ao deen by the clust erim:
technlques and is most similar to single linkage
methodl in the posltion of IU which 1a seen an
gutlier by both methoda, Wowever, K and KA which
are both South Indian populations and which eluster
topgether by both gingle linkage wmetheod and conplete
linkage method are seen te be quite diverse in

three dimensional gpace, When all three methods

are conpared there is inconaistency in clustering

baged on Janghvi'e genetle digtance,
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C Comparigon of Wel's diatance with Banghvi's

Fonetic Alshano

Thourh clustering basad on both Hel's and Sanghvi's
penetic diatance show an oversnll sinilarity, dome
unexploined incensiatencicn appenr in all threeo
methods of clustering | sod on Banghvi's distance.
lience for the purposc of discuaspion of fie results

the interpretation baped on Hel's penetic diatance

will ke adherad to,

Placusglion

GENRIIC RELATIONSHIP BETYBEN TRITBAL POPULATION:

The resulta baged on the conhination of these multd-
varlinte technigizes shows clearly that the Orvlaan proup
(the Munda-~spenking porulaticnes) and Central Indian
group (Bhils, Mahars, Nolkadns and Koli) each form

a separate homogenous group. The Gonds of the pregsent
study however are aplit wup irto fwo groups, the Plaine
Maria Gonda (M), the Monne (M7}, Koyna (EY1) and 1117
Maria CGonds (FM%Y bheing: closer Lo the Orissnn olnstor
aml the remalning twyoe populations, the Raj@ornds and
Kolams lyilng at a distance from both Criasa and Centrnl
Indian clueter, An interestinge finding 45 that the
South Indian group appear to bo heterogenous within
itaelf and the four peopulations reprementing it are
digtributed randomly in three dimengional apnce,

The Irulas and Eurumbag who llve on the slopos of

Hilpiri hills (Tamil Madu) and who aro moerphologion]ly
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claagific! by anthropolosists nn belonging o a
common Sroup lie apart from cnch other,  The Kotor
and Todas who lived topether in Bymbionias on the
bigh platean of the Filgiri blls and who are moere
alike morpholosically (Cauc: aiod} than with the
Irolan and Kurumbag also showesl diverpence betweol
cach other, Since all thesr logr pepulsticns have
been analysed by the same prony of workers (Salha,
Kirk, Shanbhas, Joshi and Thkalia 1976) and uoing
gimilar technigues, the only other explanation Tor
thig would be that thoy belur ewall populations and
living in geographically dsolntadl arens wore pralehly
siubject to conriderable rarddom ponctie drift,

resul ting In dAiversity within the Seowth Indisn groos,
The Todas pre a poastoreliast groap aml the Kotag s
artiaan proup who may hove mnicroted Inter from the
North to those Milgiri hills andl are linguletionlly
and culturally differcnt From the Iralas and Kurumboas
who nre primitive groups more indigenous to thoese
arens,  Deaidoesa, the Irulng and Xurumbaa live on the
hill slopes. which are highly mnlnrious as corpared

to the high platean of the Todan and the Eotas which
are highly melaricus as compnred to the hipgh platoenu
of the Todne and the Kotns which is relatively freoe
from WMnlaria, Hence the diffcovence in geopraphical
terrain can also make a difTercnce to thoe micro-
environment of these gribal groups producing a

i

diveraity betweon cach other, Tho mountainoons
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torrain of Hewth Trddln ix 2 ansller ares khsn thot
ponprrrd tio ﬂuﬂhrﬁi Irdds or Ovisan sod oo Lo
producse more gonetle divernd by mmong 140 groupgs fions
withln $2e Centeanl Tndion ped Oriasgn tedbsl populotiong
which ahow mors gopobtie bovop oneldy witiodn thal e
oo raphicnl aross,  The puesobio markaes wpeed o Yoae
gtudy nre single gene marknes which gppesr fo bo pore
gubjeoot bo the sftfectan of wondon ponetln pifd than
the srthropmoetrie nepdiorerents, The cenclhls lvornd by
hetwers the Soush Inddinn srespa hoan Boen srobshly
aecoptuntaed beeonnne of fhio e pe-—ecologles ] divpradily
spaduced by the nountalnoun Sorendn of She Beotorn and
Ventnrn dhales,
? DIFFERENCE BATWEEH FORITOLOGICAL ANT GRNETIOC RELATIONATT}

HETWBEN THZ TRIAAL FOFULATIONG a
The tribal populniiens tased on bolh morpheloegy nnd

geneticn cluatered penerel ly necordine to the geagraphlenl
reglong thay bholones,  Howesver, the relnbionchip betunesn
the populatliors based o bofth Lhese Yiologionl varinblenp,
14 not corraspend very well., Thie lnox of corvreaponils e
la probehly due %o 1

A} Bmaller number ol groups wiilined i the

genetic study due to lock ol avpniinbllity
of dutn,

N} Tra populationn uwsed for ceneltln gtady are
ngt exactly the some aa those used in the

morphologionl & vady,
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The matn LEEY orences aoon hiotesen toe bwo atoadd es
rred
1 Gvonser iveopsity withisw o onth Tudinm
pevakaticons An gecebde charmetors sa conpor
e mornhnlogrr,

Moo prelatlooship solwecn the Dogds ol Lho

v

predent pbtudy 1o A1Merent in bell Lhe

ptudien,  The Gands arc gorshol ntios) Ty

ploae ko the Centreand Trolioas poeons wiveg o

they nre Tar aparl Croo thin sroup

pansblonlly,  Four of the alz Gomd popu-

Iaticonn {Findne Koarda Gonda, 811 Marin

Gondn, Fove and Mannoc) sre genetd el Ly

wrngar to L, Ortasn prouap to owhop Lhey

are geopraphleally conlicume with wherens

the obher two conaiatizy of 2ol Conds nead

Rolume are further aparl Ueom toth Ordosge

anvt Contrnd Indinn geoun,
Rome ztndlen hewo shown Ghe Lack eof eorreesondoner
batween morpvholosy std gsonctlon poy e due Lo Lhe
fraet that morphnlosleal ewelation ged hioehoio:]
ercoUtion Ar sfracturel penes ooy peoeeeed oL
indevendont roten {(King and %ilenn, 1975, Therrey,
Orpe, Wilsor, 1978}, 16 1s 2lsn poprnible bhet the
gifeet of vardom genetic AvL0E is more em thoan
yanllioklyre Mondeldon Sradtn whilch doervenspn the
dlveralty withlr proupa thus Jeevonaing Jiveraity

betwoen groupn,
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6,6 A note on ihe technigues used in the present study
Tree gtructure is more appropriate for evolutionnry
studien, when one isg trrcinge the tinme soguence for
aeparntion of epecies, Frrmilies ete, IT1 may not
be apnropriate for studving intra specific difforenceon
where the effects of separ-tien at some point r~nd
Iater nixture dus fo migretion and contacts eannnt
be dsolated. In problems like that in the present
gtudy, 1t i4 more approprinte to study inter-
reletionships and explain ninilaritics and dise-
gimilarities botween populnticns which moey be din
part due to environment, netrition, nnd obber

foctorne,
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(HAPTBR 7 CONCLITITON:E AND GEMEHAL DIGCUISTON

SCLUITONS

¥orphologleal and generbic relatinonship between
the Tonds

fatlatical sanalysla showed thnt the fGonda are n
tterogenous group being morphologicnlly and
!metiﬂally different from each other, forming
prarate endogamons entities, In addition, thia
tibal. endogamy has a territorial basin, each of

teze populations being located o diatinet genw

trohological mrens.{Fip. 1)

he morphological and genetlc diatances between thene
roups when projected graphically revenled that the
patial distribution of these Gond populations
pnerally corresponded Lo their present geographical
gstribution. The Mamhe lie intermediate Toyming

the eonnecting link between the other four populationn,
Ite Raj Gonds and Plains Maria Gonds lie fartherest
way from each other ot two oppoaite poles. However,
the actusl relationship between each of the Gond
wpulationa show difrerences when baged on theas two
fifferent blological variagblea. The morphologicnl

relantionahlp ahowa a greater vorlahillty, the closterine

mttern differing between male ntd Fomale Gonds.,  The

Ioyan move nesrer the Manne and Haj fonds and pway
'ram the Plailng Maria Gonds in the males and away
irom the rest but nearer the Tlains Maris Gends in

the females, The ¥olams too show » variability in
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heir position betwesn sexes being far removed from
11 the groupa in the males but moving very close

h the Manne in the females, This variability in
prphological relationship belweoen scxes is difficult
w interpret and may be in part dne to differencen

n aex dimorphism and the grenter depree of environ-

wntal dnfluenceo on morphological characters.

he relationghip based on genetic characters however

ls different from the morphological relationship and
tlosely correspondas to the degree of geographical
wntigulty between the populationa, The Raj Gonds

i Kolams form a close cluaster with Manne, Koyas

md Plaineg Marias Gonds foming a second cluater,

he Raj Gondam and Kolams live in close proximity to
meh other on the highlands consisting of bleek cotton
il whiech are contiFoous with Marathwads, whereas

the Marnne, Koyra and Plaing Maria Sonde 1ie on thne
et 1n the wvwalley of Pranitha=-Godagvari and Indravathi
vers which 1g predominantly Iinfluenced by Teluga
wlture, The genetic characters unlike morphology

are purely heritable and not influenced by environment
md hence perheaps reflect more closely the effect of
émﬂgraphical proximity in producing a greater genetic
éﬂmilarity within these two clusters of Gond

wpulatlions,



_ pretations based on morphological relationghip
between tribal groupse

The tribalep clustered according to the geographloanl

(Plate 1) _
glona they belong/and formed thres main clusters :

1) Central Indian group {(including Gonds
of the present study),

2) Oriesa and Chota Nagour group.

3] South Indlan group {mouth of Kriashna
river).

he Gonds of this study fall very close to the main
mtral Indlan closter showing morphologleml closeness
W those populatione such =s Bhils, Korkus and Gonds
if Madhys Pradesh). This 1a subsiantiated by the

met that there was a contiguous belt of Gond ecultura
mtending from Barha {Madhya Pradesh State) in the
lrth to Chanda in the South {Maharashtra State) from
it least the 14th century A.D to the 18%h century

ten the Gond kingdoms were overthrown by the Marathasa,

lhe Centrel Indian group and Orisss and Chote-Wappur
group form emch g distincet cluster with o mmall dogrree
of overlap between them., The eastorn %gea consistn

of Manda~gpesking tribal pupulutinnaﬁ?apeeologically
{ifferent from Central India in connisting cf 8al
forents {Shorea robugia) with an extenasive rice
pltivation in contraat to the Tink forests, Jowar
(Jorghum vulgare) .nd cottan cultivation of Central
Indian tribes, The difference bhetween these two
tlustora may be alas die t6 the pos=zibllity of

intluaion of Mongoloid element due to admixture in
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the past, geographical factors having helped in
cultural and probably genetic diffusion from eastern
India into the Chota-Nagpur platcau, the centre of
Munda culture. The plateau is stecp and inaccessible
on the west and south whereas it slopes down to the
eagt becoming accessible for easy communication,

This is also substantiated by linguistie who consider
Munda languages to be distantly related to Mon-Khmer
languages (which include Khasi) spoken by the Mongoloid
populations of eastern India, both belonging to Augtro-

Asiatic branch of Austric language family.

The Central Indian group and Orissa and Chota-Nagpur
group are however closer to each other relatively than
to the more distent South Indian tribal group. The
South Indian'grow? is separated from the rest of the
tribal people of peninsular India by the Krishna and
Godavari deltas occupled by economically better off
and politically powerful plains pecople. The South
Indian tribal populations are mostly food-gatherers,

a mode of living which is determined by the rugged and
hilly terrain of western and eastern Ghats which they
inhabit, whereas the Central Indian and Orissa and
Chota-Nagpur tribals have adopted agriculture due to
greater availability of cultivable lands. These
findings do not sulstantiate the contention made by
Russel and Hiralal, 1916 that the Gonds who speak a

Dravidian language might have migrated from South
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iin to Central Tndia sometime between 9th century
£ 15%th century A,0, This is almo criticised by
imendorf, (1979) on the baais thnt this ia not
ported by ethnological evidence., It is porhaps
%e reagonable to postulate that the Dravidian
ture and langusagea were widewaprend even nmong
ibee of Central Indin who may have been in the

3t apesking theoeir own languogoa,

e relationship of those popnlations whose origin
g in doubt because of the lack of corregpondence

wween morphological and linguistic data woa rescolved
'some extent by this study. The following are some

the populationa

Korkug : Munda-sperking group found in Central
Indla living amidet the Gondi-spenking group.
They have been found te belong morphologically

to the Central Indian group.

Ehondp * Drovidian spenking group (Fni dinloct}

T

who arc located mmidst theo Mondn—speaking group

in Origen and Chota-Nagpur areas have been found

to be closely related to that group., (Map 1)

Oregpomlt @ Thoy are n large Dravidian speaking groun
(Furukh dialect} in the Chota-=-Nagpur ﬁren££zgphigc
bren found to velong morpholegically te the Contral

Tndin cluster lying on ite periphery. Theough Ehonds
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and Oramonsg are both Dravidisn apeaking groupn
they are morphologically distant from each
other, the Fhends belng close to the Munda-
apenking people and the QOraons Yo the Central

Indian group.

, Andhg + Thia group lives in Mahnrashtra proctiaing

s g

nericulture, They speak both Mnrati ard fMindd,
They have been cleossifliod ap dribals in Mahnrashtrn
but have hecn found to belong morphologiconlly to

the nop-tribael) Central Indisn grouap in the stady,

@nmthﬁr interesting finding that comea cout of the gtudy
1s the distinet separation of Central Indian tribal
duster from the non-tribal cluster which confirme the
gorphological distinctuess of tribals from non-tribnls
§m$ﬁite of the fact that they may bhelong to the sane

sofraphicael aren.

;%ﬁggggm%betw@en mprphologlienl nnd renetic relntionghip
e Gonda with the reat of the Tribal populaticongof
din

——

g tribnl populantions based on both morphology and

;mticg clurstered generally according to the geographienl
plong they belong, However, the actunl relationship
pkenn these populationa bhased on both these blologienl
riables did not correspond very well, This lack of
rrcapondence may pnrtly be due to

1) Smaller number of groups utilised in the

goenetle etudy due to lack of availability
of data.

}} The populations nased for genetic study are
net exactly the some ns those used in the

ol Ea) At mmT1 Ayl
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The relationship of the Gonds with the rest of the

tribal populations also differs in the two studies.
The Gonds are morphologically chose to the Central
Indian group, whereas they are far apart from this
group genetically. The Gonds of this study are

(Plate 2)
genetically more heterogenouszand break up into two
groups, one consisting of the Plains Maria Gonds,
Hill Maria Gonds, Koyas and Manne and being genetically
closer to the Orissa and Chota~Nagpur group with whom
they are geographically contiguous., The second group
consisting of the remaining two Gond populations, the
Raj Gonds and Kolams who are placed fa . apart from
Orissa and Central Indian groups. Some studies have
shown that the lack of correspondence between morphology
and genetics may be due to the fact that the morphological

evolution and biochemical evolution in structural genes

can proceed at independent rates.

General discussion

The emphasis of the present study based on quantitative
techniques is on the importance of geographieal proximity
in producing morphological and genetic similarity between
populations, ThHis 1s revealed in the smaller Gond study
as well as in the case of the larger tribal study.
Geographical proximity between populations being brought
about by a closer distance as well as similar geographical
factors (such as soil, terrain, flora etc), drawing

these populations together under a common eco-cul tnral
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umbrella., The closer the geographical distance
between populations the closer the genetic as well

as morphological similarity between them: This is
more so in populationg such as these who due to having
adopted a settled agricultural occupation are less
mobile. This low mobility in turn produces a smaller
marriage distance (distance between place of birth

of spouses) thus restricting the spatial distribution

of genes to a smaller arca,

The old concept that a2 community is 'pure bred' from

a single physical race is hence misleading and Bickstedt's
classification (1935) of tribal groups of India is based
on this concept. He classified the Gondi-speaking groups
(Gondid) as a sub-type of Veddoid race to which the \
South Indian group (Malid) also belong. The Munda-
sp4aking groups are clagsified as belonging to the Kolid
race and is according to him closer to Dravidian Hindu
caste groups of Tamil Nadu who are morphologically very
differént from them. This hypothesis has been viewed
with considerable doubt by anthropologists. The present
gtudy however classifies the tribal populations of
peninsular India into three main -#eographical clusters,
the Central Indian group (consisting of Gonds, Bhils,
Korkus etc), the Munda-spcaking groups in the east and
the South Indian uvribal groups lying south of Krishna

river. The Central Indian group is relatively closer
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norphologically to
fthe Munda-gpeaking group then to the more distant

South Indisn tribnl group which ir separated from
the rest of the tribal populestions by the ¥rishnas

nnd Godavard deltas.

Jeope for fubturn work @

1 A aystmatic and regional study on fribal popu-
lationg shonld be carricd out in depth and datn
cotlocted on beth morphologianl and gonetic charncters
on populatlions belonging to the aawme arocn, It iz
imperntive to use standard tochnigues for Yoaking
anthropometric measurenents for the purposc of
omparative mnnlysia, When sufiiclont data of this
kind becomes availableo, it would be interesting to
Tind out how much correspondence there is boetwenn

lorphological and genetic roletisnehip between groups,

@& The eolleetion of drtan on rere wnriants of
rroteins and engymes will help in a1 more alasr
denarcation of the boundaries of nverlapping

populntion clusters in a gualitntive way,

T The use nf new moleculnr technigues such ag the
nge of DNA rostriction ongymes pattern for the
purpese of differontiating populations will throw

mere light on theo dynamics of populntion evolutinn
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A beginning in that direction has been made by the
detection of Haemoglobin S polymorphism as seen by
the presence of two different size DNA fragments
associated with the haemoglobin S gene. The two
fragments with which haemoglobin S is associated

are 7.6 K.B and 13 K,B fragments, the 13 K.B present
in East Africa, India and Asia (Kan and Dozy, 1978,
Feldenzer, Mears, Burns, Natta and Bank, 1979).

This is an important finding and indicates that
probably heemoglobin S of West Africa arose out of
an independent mutation to that found in East Africa

and India,



APPENDIX 1

ESTIMATION OF GENE FREQUENCIRS OF BLOOD GROUPS
(Rao, 1965)

ABO SYSTEM :

Every human being can be classified into one of four blood
groups O, A, B, AB., The inheritance of these blood groups
is controlled by three allelomorphic genes O, A, B of which

0 is recessive to A and B,

If-r, p and q are gene frequences of 0, A and B then the
expected probabilities of the six genotypes (four phenotypes)

in random mating are as follows :

‘Phenotype Gene type Probabilities
0 00 2
A A A p?
2 + 2pr

A O 2pr p™ + <p
B B q2 '

B 3’ k'q2+2qr
B O 2qri

I\ A B 2 pq

Given O, X, B and EB are observed frequencies adding to I,
the problem is to estiiate the gene frequencies p, g, and

r. A rough estimate is supplied by

r' = /f"‘Tr“‘

=
y
q' =1_/'E"‘H;"
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These may not necessarily adl bte unity, whercas the

“true valuss shoald, Let T denole the devialion

-0 = p' +gq' +r" -1

B tter eativaten due to Jerstein nre obhlnined

H

r (1L +4+ D (rt 4+ 41 D)

v o= {1+ 4+ D) p'

q = (1 + 4 D) o
There im still some deviation, (1 - p - nq - r) = 174 b7,
If thig is @mall, then Pernolein's method supplles
Tairly good catimates. We shall row shoew how these
egtimntes can be improved by bhe method of maximun
likelihood using the frequency O = 176, 7 = 187,

5 = 60 anda E% = 17, Apnroxirate solutioro ehtnined

by Bertgstein'a method are

P, = 0,26449, q = 0.09%17, r, = 0,644234

i

In general the probabilitiens omd derdivet®hes with reapect

to the indevendent parameters poond g are an Yollows @

Frotinbilisieo Derivativies
T o e

i L

TR 0 * E
o

¢ - r? A R

L plp + 2r) £r - 21

B3] q{q + 2r) ezl or

AR 2 Py 2q Zp
There lp ancother algorithin which yields maximum
likellhood estimptes which 1= suitable for denk
alectronlic calculators and which avoidn the
repeated computation of the information matrix snd

1ty inversne,
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bet poy qn, vy be provisionsl cotinstens and compute

- ¢ ; \ .
=P Jfr_ amd O = ¢ T AouE Tepresont by P

and G the Kt}]:uxprnximrﬁﬂjﬂ:.wF /e and aq/r. The

, R T . . .
(¥ &+ 1} h anproXxinmtion found Frovo the Tormylaa

T o, TE - ¥,
“}':-"* 4 e 2 5) = j{“'ﬁ + ?i:j:!“ 5
"kl = "k i 4
™ "
H o+ AN . 2R b
B+ AR 2 (G) 5 + o

“e 41 K+1 <t

The iterstion may be repealed until stable values of
§ are obtained from which the ertinmtes of p, g and

T are computed as
" ~ A

L
1 P = TRy qo= T
F+rag+1°

By adopting the provigional ecatimates

I i

bo = 0,26449, q = 0.09917, 1, = 0.6627%4

with no = 0.41176, g, = 0.1450%, the firat round
of computntion yields Pl = Q. AL, Ql = {1,14507%
Indicatirg: atability., The m 1 cotimabes o p, oo, ¢
I I fas
are T o= 00,6423, po= 0.2044%, o = 0.09314, which
agroee closely with the ceotimater oblnined by the
iterative procedure uwgineg the inTermation matrix,
With the ecatimates so obtained, the expected
probabilitics of the phonotype elnoses and the

information matrix may be obtained ns before to

compute the standard ereors ol the satimated.
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FOR_DEDTARTURE TROM HARDY-WATNBLRG AND TRSTS OF
HGﬂ@ﬂFHE 7 TRAO, 1765)

Hatribution in four blood group class=cs 0, 4, B,AD
73 individaals belonging to comrmnity € and 364
widugla of community I aro gmiven in Tabhle below,
teat ia appliel to examine the eguality of the
thetiecal proporticns of the blood proup classos

e two copmunities, The %? = 11.77 on 3 D.F
sited in the table is signifieant »t the 5°/, level

leating differences between communities.

0 A B LB Total
nenity © 121 120 79 33 353
wnity D 116 9% 121 30 364

ite 1 - T 215 200 53 ir

Communt vy '
htal = 0.506%  0,5581 0.385C (00,5238 0.4923

[Dy=nyp= 121(0.5063) + 120 (0.5571) & ... ~3573(0,4927%)

it

2.9A28

It

L - n } 0,24%9949 z 2 = E. 94 ?8;[" LA 4 = ] ]d? N OIS T

. X% teat on 3 D7 ds not however the best for the

‘lable deta 1f the object din to cghablisgh diflcrencen
ween communitien, The intrinslce {(or genctic) dificrences
any, botween the communities, is in the relative
gquencies of the ¢, A, B genes, & tent of the hypo-

gig of cqualibty of gene frequencies is more fundanental

m thet of the equality of freguencies of the phonoiypes
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ithout recegnising that the Intter sare known functions
fFthe fomar, Only when suoch Tuncetional denendence an
ore intrinasic characters like the pgone freguemcioes is

dmown or 1a in daubt, ig o btest of the type involving

e phenaotyricnl freqguencicn wnlid,

ing makines likaelibood catimaters {gene Ereanencion],
12 expected valuen {E] and E?} on lhe basis of
mdividunl estinntes and comnbinet catimates are

dtmined for ench commmnity an ahown boelow

~ ~ ~ A .
P q r={l~p -7

‘mmnnity © 0.24649 00,1737  0,58B034
fommunity I Q,18025 0.275973%  0.5%7401
mbined nemple Q.21762 0, 20435 0.57T803

Expected values under the twe hypothesis
Community C Conmunity D

lasges  Prohabi- Obacr- n 7 Older— R
litlen vntion L 2 wvatien

1 2

Q r? 121 118,89 117.24 118 119.9% 121,62
A n? 4+ 2pr 120 122,44 AGT,.%2 8% 92,0R 107,71
i q% + 2ar TG a1.54 0 98,10 171 120,74 101,19

AR 2T B 30,13 AL A0 A wRLRR O 32LE

Pl 1 BN H R T SR AT N

'S pondnean of 1 4)

ar Comomanity O =
¥ y il

or Community D = 7

! for homoreneity of { El - EE} ?
\ ey . . Y T
wmmuni ti es =27 = 11.04, 2 D.F.
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‘values of X? for the individuel communities are
1, which indicates that the specification of onlld
mbilitien in terms of game Troguencies nrye valid,
laat X? costablishes the Aiffcrence befween
radties In a better wny than the 7 of 11.77 on

I obtained from a direct conparigon of phenotypic
"wencles,  The twalﬁﬁ arc pearly of thoe same nagnitudo,
the X?* baaged on n  comparigon of gene Tregucncy

10,F less pilving a lower probability in favour of
il hypothonin, The test can be oxtonded to

ing difference betweean several conmunities

Waneounly,
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Rh (D) GENE FREQUBNCY BSTIMATION

fene frequancy was ealeoulatod by o gtiosting the
2 frequency of the receosive aliele ond $then
mating from it the frequency of the doninant

ie by 1-d,

Obgcrved Bh negative cagen X 2

i allele frequency = Total numbeoer af iwdivi:lo-ls,
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Tabtls 2

SCRUTINT OF RAW DATA

Detection of Dutliers and Action Taken
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TAELE 2 S5CRUTINY OF RAW DATA

Detection of Qutliers and Action Takem {Continuad)
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