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INTRODUCTION

Population genetics deals on the one hand
with exact genetic description of human pop-
wlations, but which on the other hand tries to
find cul the reasons for genetic differences
among them. To study these genetic differen-
tiation processes in man, which are obvious-
Iy still ongoing, reliable population data are
necessary, The exisience of genetic variation
in man is caused by many factors alongwith
selection, migration and gene Mow, genetic
drift and founder effects are the most impor-
tant ones. By means of many examplas Vogel
and Motulsky (1986} have shown the impor-
tance of these factors for the understanding of
genelic variation in man. In the present study
an attempi has besn made to study the two
genetic markers - colour blindness and tasic
sensitivity among the people of India and the
factiors responsible to operate in favour of
these trais,

In the present study an attempt has been
made o analyse the above mentioned biolog-
ical traits into 1. Regional Groops, 11, Ethnic
Groups, 11, Traditional Occupational Groups
and TV, Linguistic Groups,

I REGIONAL GROUPS
These can b divided into (B fallowing proops:
1. Matwrzl Regicns of India
1 Chimmiologicsl Faciors and Climatic Regions
@f Indas
1. Poliscal Division of India
Ench region has lis own charscteristies and abrief de-
seription of each ono will give an idea of what it consti-
ties of
L. Mmtwral Regions af India
The matural regions have baoed uniformary in thair
charscteristics, such as retief, geomorphologiosl history,
drainage, climate, goil. nstiers] vepetation and wild life.
Broed|y speaking, Indian subcontinent may be divided in

* Fop datadls see ; Bhasin M.K., Walier, H, and Dankee-
Hiopfe, Hoidi: Prapie of fedta: An fevestigmiton of Biodag-
dead Variatediiey in Ecological, Edino-Econamic and Lia-
Juiniic Growps. Kamal-Raj Enterprises, Delbi (1%494)

the fol lowing naturml regions:

1. The Himalayan Mountain Complex

2. The Indus-{Ganga-Brahmeputrs Plein

3, The Penisular Flaleau and

4. The Izlands
2, Climaielogical Fectors e Climsis Regions of Tndia

Various climatolegical factors {Rainfall, Humidity,
Temperansne) and Aituds have botn comtidensd In-ll:lld}'
correlations with differemt biclogical traiis. The values for
the climenbogssal factars arz afier " Climaslogical Tables
of Observations in 1931-1960° Metarological Depart-
meent, Government of India, New Delhi

A climatic region genemally pogtcesce a broad uni-
formily in climatic conditions produced by combined
effects of climatic regions sfer Koppen's method, hased
o the manthly values of temperaiwre and precipitaiion.

{1] Tropical Savannah Type. (2} Monsoon Type with
Shon Dry Sesson, (1) Monsooa Ty pe with Dry Seasonin
High Sun Period, (4) Semiarid and Steppe Climase, {5)
Hot Desert Type, (6) Monsooa Tvpe with Dry Winters, {T)
Cold humid Winters Type with Shorter Summer, and (E)
Folar Type.

3, Palitical Dviifan of Tedia

Indiais a Unéon of States. Comprising 23 staes and 7
Uninn Teritores, according oo the Census 198 1. therme ane
394% rowns and 5.57,138 inhabited and 48086 wninhab.
ited villages in the country. The country had 412 distrcis
im 191

Imdia-Pelilicn! aad Evenic Zones: The welghted mean
walues of various hiological traies keve been clessifed inio
25 Brancs amsd T Urion Termtores (U, T.) which have been
cutegar sed as follows (afrer Bhagin, 198E8):

I Marth Imdia, [I West India. 111. East India, I'V. Cen-
trall India. V. Sooth India end V1. [slands. Himalayan Re-
pion may bo divided into three divisions, i.e. A ) Wesiern
Himalaya, B) Centrad Himalays and Ch Essters Himalaya
i o llows:

F. Morih India

(A} Western Himalaya (5, Mo, [,2)

{1} Jammm and Kashmir, () Himachal Pradesh, (3)
Panjab, {4} Chamdigarh (L, T.}. (5% Haryana, {6) Delhi
(UL 07 Uikar Pradesh

(B Cendrod Himadaya (8.8, F Evphr DNsprices of U
Teir Prodenk)

[fivAlmor, {ii} Clamaoli, {iii) Delm Dan, (iv) Garkw-
&l [ Pauwri ), (v) Nain Tal, (vi) Fithoragarh, (vii) Uizsrcachi |
and 8. Rajasthan
I, Wers Imdia

(1} Fujarat, 12) Mabarashira, (3 Goa®, (4) Damas snd
Dl §LLT ) anad { 5) Deadis ansd Magar Haveli (UUT.)
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MY, East india

() Ewprern Himmlope - (5 Nao. I io 8 and Darjeeling
Dhistrict vl Wen? Favgid )

{11 Ansnachal Pradesh. {2) Assam, (1) Magaland, {4)
Manipur, (35 Mizoram, (§) Tripura. (7} Meghalaya, {8)
Sikkim {9) Wesl Bengal, {10} Bihar. and { 1) Orisza.
I¥, Central India

{11 Madhya Pradesh
¥ Sowth Indis

(1) Karmataka, (2} Andhra Pradesh, {35 Tamil Mads,
(&) Kerala and {5) Pondichemy (U_T b
VI Inlauds

{1} Lakshadweep (LT ) and (2} Andamean and Nioo=
ki Islands (LT

I ETHNIC GROLUPS

An aggregation of biological and socic-cultural char-
acteristics constitales sn ethnb: growp. Wichis the catego-
ry of Brhnic Gromp, we include Caites, Schedaled Casies,
Sebeduled Tribes and Commumitics {The names of Sched-
ubsd Castes and Scheduled Tribes afeer Mansal of Elec-
tinm Law 1983 Qovernment of India, New Delhi), Biolog-
ical Anibropedogical sludies af sach eilbnle grougs as well
ak "Communities® hove been reported in India. By Com-
munity wo generally refer to & grovp of people who may
have occupational, linguistie, rell glous of reglonal char-
acteristics (B hasim, 1988},

I, TRAINTIONAL OCCUPATIONAL GROUPY

In the iraditional gockety, there were ocoupational
guilds. The chnte rerma system with s division isio
Brafman {priestly casie). Kehatriya (wartior casic)
Waiskya (land owness amd iraders) and Swdre (labouring
casie) wos based om occupational diMerentiolion. Theoe-
cupations are groded-mannual Tabowr is leoked down
upon, and those dealinp with swine-herding, scavenging,
butchery, removal of night soil are regarded as polluting
{Bhasin, 1908} The caste based division of pccupation k
= 1. Prigsghoosd, 2, Warfare, 5. Trade and Commeroe. 4. Ag-
riculare, 5. Animal Husbanery, &, Arvisan and 7. Menkal
warkers.

e LINGUISTIC GROLUPS

Although the Schedube YIIl recognized fificen lan-
guages in India, there are Imnumerable dislects which
chamge afver few scores of Kilometers. Lingaistic dover-
sily i am insporesnt fecior in the formadion of regional
gromps and it alsomeilects e regiosal differentistion, The
fomr fold regional division can be scen For e mijor lan-
puapes i e, (i)ibe Dravidian region of the Sooth; (§i) ke
Indo-Aryan regions af the nonih and norib-west; (i) ike
non Khmer and the Tibeto-Burman region of ke norik-
asl and ke Himaloyan region; and iv} the Ausiric region
of the Arvalli-Vindhya-Choma Nagpur complex. These
lam puages are again divided mto sub-families and groups
o8 fiod oy
*The feeqguency distribatians for the State of Gos and Uin-

bom Terricory of Daman and g have been lised under
Doa, Daman and Diii
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Language Classification - Indian Languages
Thé faiwily, beameh, group ond lengesges of Indis ane
i Tollows:
I Awefro-Asatic Family
Mon=Ehmar Group [ Mo Klmer Branch)
Munda Growp (Munda Branch)
I, Tibers-Chinese Family
Stamere-Chinsss Fob-Fou ily
Tal Groop
Tibeto-Burman Suk Fasily
Tideto-Himalayom Bramch
Bhotia Crowp (Tikstan Crosp)
Himalgyen Groap {PronominalizedMan-Proncminasl -
ized Himalayan Group)
MNorth-East Froarier Group (North Arram Sranch )
Arsam-Burmese Branch:
Bada Group (Hars or Bodo Group)
Maga Group
Kachin Groap
Kuki-Chin Qroep
Rurma Groop
HT. Drovidian Family
Somih Dvavidian Grosp
Central Diravidias Group
Maril Dravidian Grosp
I'¥. Indo-Ewropean Family Arpan Sub- Famdly
Dardic far Plsacha | Brosch;
Kafr Group
Ehowar Cirowp
[Dard Group
Tmdre-Arpore Broach,
Ourer Sub-Braach:
Harth-western Group
Souchern Growp
Esstern Ciraup
Bihari {Bhojpari, Maithilli & Magahi Sub-Oroupk
Mediate Sub-FranchInser Sub- Branch
Mediate Groep/Central OroupdPahard Group
Mediate GreepiCeniral Groap
Pakisri Group
Eastern Pahdn
Central Pehaori
Wesiern Pahan

MEAN WEIGHNTED VALLUES

To discern the panern of reglomal growp, ethnic
growps, traditional socopational growps and lingwistic
groups using the frequency datn, the mean welghed val-
wesof the hiologicel iraits have been caloulsied and esti-
mabes for (e varous groups are presesied,

COLOUR BLINDNESS

A pormal man can distinguish an array of
colours by mixing in various proportions the
three primary colours Le. red, green and blue.
Al times, an individual's power of perceiving



GEMETIC MARKERS AMONG FEOFLE OF INLA LA

one of these three primary colours is either
subnormal or completely lost, and occasion-
ally an individual may lose colour vision de-
fect is inherited as X-linked wrait with the nor-
mal colour vision dominating over colour vi-
sion defect (chromosome location Xq28),
Clement's { 1930) work is one of the earliest
pecount available for the population differenc-
es in colour blindness. Subsequently, the gene
for colour blindness has been studied exten-
sively and exhaustively throughout the world.

Most of the surveys have been done only
with pseudoisochromatic plates, mainly those
of Ishihara. This screening method is generally
accepted as quite satisfactory for the detection
of colour vision defectsin the red-green region
of spectrum. Ii is less reliable, however, with
regards to the classification of the defects into
the protan and the deutan serics and certainly
much less reliable for subclassifications, in
gach of the series, into the "anomaly”,
"extreme anomaly” and "anopia”® categories.
It has been repeatedly stressed by experts in
the field of colour-vision (¢ g Franceschetti,
1928; Wright, 1947; Waasrdenburg etal., 1963)
that an accurste diagnosis can be attained only
by the use of an anomaloscope.

The frequency of colour blindness is
around 0.08 among Europeans. InAfrican
populations, the frequencies are about 0.01 1o
0,06 with average around 0,04, Among South-
wesl Asian populations the frequencies of
colour blindness are 0,02 1o 0,07 with an av-
erage of 0.05, In the East Asian and southeast
Agzian regions the frequencees are 0,03 1o 0.06.
Among south American Indians and Eskimos
the average frequency is about 0.01 (Mowrant
el al,, 1967; Rovchoudhury and Nei, 1988},

From the distribution of colour blindness in
the different population groups of the world,
Post {1962, 1971) and Pickford (1963} cite it
to be the best trait for investgating relaxed se-
lection, This argument is based on the low
rates of colour blindness prevailing in primi-
tive communities, especially in hunters and
food gatherers as compared with higher rates
among ¢ivilized communities. Neel and Post
{ 1968) proposed positive selection of mutant
colour blindness genes in traditional culiures.
The above hypothesis and subsequent suppor-
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ing discussions of it {e.g. Salzano, 1964;
Dutita, 1966) dealt with colour vision defects
in general terms, disregarding subclassifica-
tion aceording to the severity of the defecis
and assumed selection presence for all alleles,

Adam (1969, 1985, 1986) critically re-
wiewed the available data on the incidence of
colour blindness in various éthnic groups and
concluded that the present evidence mostly
does not support the Post-Pickford hypothe-
siz of relaxed natural selection. To lest this
hypothesis Kapoor et al. (1983} categorised
the various studies available on the popula-
tions of India and pooled the data on colour
blindness th theee categories and namely hunt-
ers, food gatherers and nomads, semiseiiled
primitive agriculturisis, settied agriculiurist
and urbanized mmmnniﬁt!,.i_lqd observed low-
ef incidence af colour blindness among hunt-
ers, food-gatherers and nomads with simple or
primitive culture and similar findings have
been reported by Malhotra et al. (1974) and
Malhotra { 1978a) from the studies on nomads
among whom negligible frequencies of colour
blindnesa have been observed. Kapoor et al.
(1983} concluded that the differences in these
categories for the incidence of colour blind-
ness indicate selection relaxation in settled
communities. Selection pressure increases
and tends to eliminate colour blind individu-
als from primitive populations, whereas the
habitats of modern populations provide a pro-
tected environment for the colour blind gené.

The validity of Post's hypothesis was west-
ed also by Deka (1977) and Deka et al. (1997)
who observed low frequencies of colour blind-
ness among scheduled tribes (varies from
complete absence to 0.013), followed by
scheduled castes (00156 1o 0.020), whereas
among caste groups the frequency is quite
high (0.573 to 0.0639). Naidu et al. (1978)
categorized the studies from Andhra Pradesh
into “Advanced Non-Tribals® and "Primitive
Trbals" and observed low frequency among
latier and also supported the relaxation of se-
lection hypothesis, whereas Mukherjee et al,
(1979} from their study on some populations
from Delhi, Maharashtra and West Bengal for
the incidence of coloor blindness suggested a
need for further investigations of Post-Pick-

ford hypothesis.
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Table 1: Coloar blindness (in per cent)

Particudors Subject mudied  No.of niudier Freguency

Mean Min Max
1. MATURAL REGION
Himalayan Mountain Codnplex 11435 8 0030 0000 0118
Indui-Canga-Hrshmapuirs Pleins 13524 B3 {40 0000 0031
Peninsular Plaiean IREE] 250 LR 0000 0231
[slands 126 3 24 0000 0057
1. CLIMATIC REGION
Mansoes Type with Shon Diry Season m 3 LLIE] 0000 0080
Monsoon Type with Dry Season 2523 19 0040 0000 0073
Tropical Savanmah Type 11626 7 0i03s 0000 0231
Semi Arid Steppe Type 34 i | 0052 0000 0143
Hiot Desert Type - o - - -
Mansoon Type wich Diry Winters 24483 154 LLLiET 0000 021
Cold Humid 'Winters with Short Summers BT2 & 040 .00 [IRLT]
Polar Type 148 i o7 0000 DuD32
L FOLITICAL DIVISTOMN OF INDILA
L NORTH INDIA .
A, Wertern Nimoloya (5. Mo, 1,2]
1. Jammu and Kashmir i04 3 nav: 0.065 0077
2. Himaehkas) Pradesh nn £} Ba2T 0000 Q118
1. Punjab 1733 i1 KRR 0.0 00T
d. Chandigarh UT 1654 i 0% 0000 0080
5. Haryana - o - - -
6. Dethl UT 24M) 13 037 0000 0067
8. Ceniral Mimaleya {S. Mo, 7. Eight Districty of Ditar Prodesk)
7. Uttar Pradesh 4533 3d 043 0000 0uF2D
4. Kajazihen 237 E] o7 0000 0u3l
I, WEST MDA
%. Qujarat 2223 1B oAt 0000 0u090
10, Maksraslitra 13210 T4 L03L 0000 Dol
11, Gos, Daman and Dis UT &4 1 1.031 0031 003l
12, Dadra nnd Kagar Haveli UFT 177 1 ho3d 0024 0043
flL. EAST INDIA
C. Exsrern Himabaya (F.Na, 13 0o 20 oed Dagjeeling Divricr of Wen Bewngod)
13, Aranachal Pradesh 7 7 11043 0000 DulDs
14, Azsam 259 17 {033 0000  005S
15. Magalsnd 185 2 000 0000 0uiod
L&, Manipar = o - . .
17. Mizaram 224 1 n.01E 00iE  DuDlE
18, Trupurs 195 1 1L.015 0015 Dudls
1%9. Meghaloya 4595 | r03% 0038 0U03R
20. Sikkim 1628 15 0.026 0000  DU03T
2. Wes| Bengal 837 9 o4l 0000  CU0BD
21. Bihar - 1 - - -
23, Owissa 297 % fiTiEE] o000 0TS
IV CENTRAL INDNA
24, Madhya Pradesh 1310 10 0033 0000 0123
¥ SOLTH INDIA ;
2%, Karmnioka &7 18 D04% [REHIE ] w143
26, Andhra Pradesh 11545 B3 003% o000 0231
27. Tamil Nadu LT 18 04T 0000 0128
28. Kerals - o - . .
2%. Pendicherry UT kL 4 49 06 D50
Vi ISLANDS
30 Lakshadweep UT . o = - -
31, Andaman [slands and 35 | 0000 0000 0udid
HMicwhar lslasds UT @1 1 0033 0008 DU0ST
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Tabke 1: Contd.,.—
Purticalir Subjecrsiudied  Nooof ntudier Frequency

M Mia Max
A4, DOMES OF INDIA
. Mosth India IEERL 102 0A% 0000 0131
11, West Imdia 15774 96 003z 0000 0100
I11. Easi Indin 1363% ax 003% 0000 00d
1. Central India 13110 10 0433 0y 0125
W, South India 18303 121 000 0000 0231
Wi, lslands 126 3 0034 [ 1T e
INDLA {TOTAL) &1970 414 EIE-‘-_'E- hO00 0,23
3B, KEGIONS OF HIMALAYA
A Western Himalays 4331 3s 0,032 s 0118
B, Cendral Himalaya 1947 ] 0,036 ®00g 0DRS
. Emsterm Himalaya #10 45 0.02% 0D 0i0d
HIMALAYA (TOTAL) 1] 89 B o031 Gga 0018
NON-HIMALAYA RECHONS 49781 EL L] 0.037 oud ez
4, ETHNIC GROUP
A. ZONES OF INDIA
I BCETH WA
Casie T3 50 naan OLOE DS
Sebeduled Caszie 1348 15 0030 0000 DS
Schedubedd Tribe BT77 53 DAlE 0000 0032
Commumniiy Ll 12 0039 0000 12l
1. WEST INIDIA
Cazie 4732 s 04 0000 0100
Scheduied Casie 6028 19 0028 0000 0051
Scheduled Tribe 2301 P | o023 0000 0080
Communit 1113 19 0031 0000 0078
I, EAST INDTA
Casie pat | 0,0y 0onn  0.0e%
Schedeled Caste I 17 0.8 0000 0075
Scheduwled Tribe FEd4 ] 0,020 0060 0004
Communiiy 111 ([1] i0.0%6 0026 0056
I CENTRAL INETA
Caste 243 1 0.0z% 0o2s  0.02%
Scheduled Caste - [1] . . .
Scheduled Tribe B56 7 0,031 Doon 0059
Coamnanity 21 2 0042 0039 0i2s
W ST INVEOHA
Coine 3473 n 0.04% 0000 0
Bcheduled Caise 2571 18 0,035 DNy 0Ogw
Scheduled Tribe 2400 o 0.030 00 i2E
Crima iy GRET LT 1045 0000 154
Vi ISLANDE
Caste - o . .
Sehadubed Camie - 1] - - -
Scheduled Tribe 126 3 24 o000 oSy
Cormunaly = [} - - -
INDOLA
Casde 18159 134 0043 0003 0,23
Bchedulled Casin 12724 69 06.032 00y O1I8
Seheduled Tribe 16004 111 00126 00000 0128
Communmity 17083 104 G040 0000 0154
#, REGHINE OF HIMALAYA
A, Western Hiwwelaya
Case 1500 x| 0,034 G001 0077
Scheduled Casie 412 & 0.032 0000 018
Scheduled Tribe e r | 0.017 GO0 0052
Commumnity 240 z 01, Dl o0 0025
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Particuloss Subjecrsrudied  Nooof nudies Fraguency
B, Camrral Himalaye
Caste 16K8 13 0034 0, Calh 00ES
Scheduled Caste 128 z 00Is 0000 0007
Scheduled Tribe - i} - - -
Commuaniiy 13t 1 i, 064 (LR 0,084
C. Eaxterm Flimalaya
Caste 1365 7 0.037 0029 0045
Schedubed Tame 10dé T 0.035 0ooa 0055
Scheduled Tribe 417 L | 0025 0o 004
Communily 157 L o3l 003 003v
£, TRADITIONAL OCCUPATION
Pricathood g9a3 1] LEERS o000 ina
Warlue X560 20 (3% o000 231
Trade and Commerce 2191 1% 03& 000  0DTE
Agrioultine 2503 43 0032 0000 0093
Animal Hushandry 14249 o 0022 0000 0,046
Artisams 473 [ 0055 Doz 0008
Menial Warkers ELET i 0,035 0000 0089
M Infoemsation 2188 311 0,034 nopn 0,154
6. LANGUAGE GROUP
L AUSTRO-ASIATIC FAMILY
Mon Khities Gioap had il 0,035 0o 0,038
Munda Grougp 2074 ] 0.024 000% 008D
I TIRETO-CHINESE FAMILY
(i) Sigoese -Chinere Suwb-Family
Tk Crcaup : L] - - -
i) Tibe ro-Harmion Sulb- Faemily
Bhotia Growp avh i (L0237 001y D03s
Himalayun Growp 616 13 (1026 oD DALE
Maorth East Fromnier Giroup 559 5 r0a5 LT R [
Bodo Group s k| 0 00D D0Ls
Maga Groap A2 3 oale 000 DOss
Eachin Crowp - 0 - - -
Eulki Chin Girowp 298 1 LR 000 DOLE
1. DRAVIINAN FAMILY
Sauih Dravidian Groap 14045 a6 003 0 0.23]
Cenrral Dravidian Group 4393 9 0019 0.0 DGR
Mioh Davidisn Groap g 0 * - -
IV INDO-ELUROPEAN FAMILY
Dard Group 534 3 0072 4085 0077
Morth Wesierm Omoup = 1] - - a
Sowthern Group 120013 | (L% QL000 i 1D
Eaztern Jroup waw 9 .07 4000 0075
Bihari T 7 {043 0000 DDES
Candral Growp 14304 o3 0037 0o 0025
Pahari Graup 4045 1] 0.028 0 D057
Unipecified . 1] - - -
Db Lamguages 60 [ 02E 0HED DOST
Mo Infesmaticn B3 i D 0000 D003
HA LANGUAGE FAMILY
I s Animiic Famify a7 14 02T 0,000 0080
it ¢ro Chimese Fomily A0LG L1 ] D26 00D DR
i, Dravidian Family 19137 125 00 0000 03231
iV fado Enropemn Family JE56LE 234 00345 0, DHE 0,125
rher Largaager Jag & 0038 1, (W} OAST
No fnformarion L i L] | 0,000 0003
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Thé frequency of colour blind males among
Indian populations is 0036 {varies from com-
plete absence to 0.231 among Kshatriyas of
Andhra Pradesh). The average frequencies in
West, East and Central zones are similar
(0,032, 0.033 and 0,033, respectively) as com-
pared to South and Morth zones from where
high frequencies are observed (0.040 and
(038, respectively). The frequency is lowest
among schedualed tribes (0,026, varies from
complete absence to 0,128 among Todas of
Tamil Madu studied by Clements, 1930) as
compared to other ethnic groups - scheduled
caste (0.035), community (0.045) and caste
(0,049 and almaost siemilar pattern is also ob-
served from different zones of India. The fre-
guencies are low from Islands (0.024) followed
by Himalayan mountain comples (0.030) as
compared to other natural regions. The max-
imum number of studies are available from
tropical savannah type and monsoon type with
dry winters climatic regions [rom where the
frequencics are similariothatobserved among
total populations of India (0.033. 0.036 and
0.036, respectively) (Table 13.

From Morth India, in the Western Himalay-
an region the frequency of colour blindness is
highest in Jammu and Kashmir among orban
populations - Pandits and Dogras (0.072),
whereas from Himachal Pradesh, the frequen-
cy is low (0,027}, most of the population
groups reported from this state are either ag-
riculturists or pastoralists or both (for exam-
ple Gaddis, Bodhs, Swangalas, Kanets, Kolis
amaong others). Among Artisan of Dharamsa-
la. frequency is quite high {0.118) which per-
haps is due 1o sample size (17 subjects tested),
From the other areas - Punjab, Chandigarh,
Delhi and from plains of Uttar Pradesh, the
frequencies are high and almost uniform
among the castes and communities reported.
On the other hand, among Gujjars (nomads),
Raigars and Pawar of Rajasthan the frequen-
cies are quite low (average 0.017),

In West India from all the Siates and Union
Territories the frequency of colour blindness
is almost uniform (0.03. varies from complete
absence to (.10 among Vadnagara Nagar
Brahmans), The frequencies are low among
scheduled iribes (0.023) followed by sched-
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uled castes (0.028) as compared o communi-
ties (0LO31) and casves (0.044).

Among the populations with Mongoloid af-
finities from the states of Magaland, Mizoram,
Tripura and Sikkim of Eastern Himalayan re-
gion the frequencies are low (0,00, 0,018,
0.015, 0,026, respectively) from where most
of the populations studied are either agricul-
urists or pastoralists or both as compared 1o
Arunachal Prodesh (0,043}, where quite high
frequencies are observed among Apatani
{0.104), Tangsa (0.055), Miji {0.056), Gallong
{0.043), Assam (among cazies and communi-
ties) and Meghalaya (Khasis), whereas among
Mepalies {Bhasin, 1967 ) and Tibetans (Tivwari,
1969} the frequencies of colour defects are
kigh (0.042 and 0.050, respectivelv). From
‘West Bengal, high frequencies are reporied
among Santal tribals (vares from 0.04%9 1o
0.079) and scheduled castes (Duley-0.059,
Tentulia Bagdi-0.059), and from Orissa, the
frequency is low (0,033, varies from complete
absence to 0.075 among Sudra-scheduled
caste). In general the frequency is low among
scheduled tribe (0.026) a5 compared 1o rest of
the groups, among whom differences are small,

From Central India, the frequency is low
among scheduled tribe (0.0317, but a litile
higher as compared to scheduled tnbes of oth-
&r Tegions.

From South India, the frequency of colour
blinds is high (0.040, varies from nil o 0.231)
and the frequency is uniform in all the States
and Union Territory, Among scheduled tribes
of this zone the frequency is low (0,030) as
compared to other groups,

Among Onges of Andaman Islands, the col-
our blindness is absent, whereas among Shom-
pens of Micobar Islands the frequency is quite
high (0.057).

In general, the frequency of colour blind-
ness is high in South and North India zones
(0040 and 0.033, respectively) as compared
ter pest of the zones in which the frequencies
are low and similar, and lowest being from
Islands {0.028). Among the ethnic groups, the
lowest frequencies are ohserved among sched-
uled tribes, followed by scheduled castes as
compared 1o communitics and castes.

The frequency of colour defect correlations
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with variows climatic factors and altitude by
different ethnic groups though showing signif-
icant differences are not high (for details ses
Bhasin et al.. 1994).

The frequency of colour blindness is low
among the populations from animal husband-
ry (0.022), agriculture (0.032) and menial
workers (0.035) of lower ocoupational growps
az compared to higher occupational groups
like priesthood (0,045) and warfare (0.038).
5o the comparatively low frequency among
lower occupational groups may be due to re-
laxation of selection operating in them,

The frequency of colour blinds is low
among the speakers of Munda group (0.024)
of Austro-Asiatic; Bhotia group (0.027)
Himalayan group (0.026), Bodo group
(0.009), Maga group (0.019) and Kuki Chin
group (0.014) of Tibeto-Chinese; Pahar group
(0,028} of Indo-Burgpean, Ceniral Dravidian
group (0,029} of Dravidian languages mostly
belonging 1o scheduled tribe and scheduled
caste groups. In general, the frequencies are
low among Austro-Asiatic and Tibeto-Chi-
nese languages speakers as compared o Indo-
European (0.0368) and Dravidian (0.040) lan-
guage speakers.

Since colour blindness may result in o se-
vere impediment in different environment
conditions, the role of one of the vital ele-
ments of evelutionary forces wiz., selection
canmol be ruled out. From the results of col-
our blindmess studies in the different popuola-
tions groups of the world, Post {1962} ob-
served the frequency of colour blindess in
descending order of magnitude among food
gatherers and hunters, settled agriculturists
and civilized communities. On the basis of
these results, he thought that colour vision
defects would be more damaging to primitive
populations, since they have to depend upon
game for their subsistence, and in which there-
fore the full vision power for differentiating
colours is of vital importance. According to
him, the comparatively high frequencies of
colour blindness in agricultural societies are
due 1o the relaxation of selection operating in
them. This assumption has been supporied by
Pickford ( 1963), Cruz-Coke {1970}, Kalmus
(1972} and many others, Dutta { 1966} compil-
ing the data of Indian populations, found
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0.024 of colour vision defects among tribals
as against 0,044 in economically advanced
Hindus, which confirm Post's (1962) hypoth-
esis of relaxation of selection

It has been observed that overall frequen-
cy of colour vision defects has been observed
low among scheduled tnbe groups (tradition-
ally food-gatherers and hunters and later oc-
cupied in shifting cultivation and as agricul-
tural labourers) from all the zones and India
followed by scheduled caste groups (about 90
per cent of scheduled castes are agriculiural
labourers) which is Followed by caste groups,
The same pattern has been observed in lower
occupational groups, like the animal husband-
ry group as compared 1o the higher ones ¢,.g.,
priesthood, warfare and wrade and commerce
groups. This observation perfectly fits into the
hypothesis porposed by Post {1962) and Pick-
ford {1963),

The model of Post (1962) and Pickford
{ 1963} explains satisfactorily the status of col-
our blindness in tribal pepulation groups, As
long back as 1963, Pickford put forward an ex-
planation regarding the high incidence of col-
our vision deficiency among Brahmans and
other caste groups of India stating that the
higher castes are further removed from huni-
ing and food gathering than the lower castes.

Although Adam et al, (1967) and Adam
(1263, 1985, 1986) critically viewed Post's
hypothesis arguing that the role of mild and se-
vere defects must bé reasoned out before dis-
cussing the role of the sclective pressunes yet
the possibility of relaxation of selection was
not ruled out, However, Post (1971) strongly
Justified his previous assertion. Interestingly,
gomie of the tribal populations of India { for fre-
quencies disiribution see Bhasin, Walter and
Danker-Hople, 1992) reveal high frequencies
of colour vision defects. Although the high
percentage of inbreeding and seitled agricul-
tural economy efc. are the reasons given to
explain the prevalent high frequency of col-
our blindness in these populations, the valid-
ity of the theory of relaxation of selection will
have to be substantiated by further studies and
more quaniitative data,

The frequency of colour defects is 0,036 in
populations groups of India (males only)
which varies from complete absence to0.23 1.
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It is present in low frequency in scheduled
tribe as compared to other ethnic groups. In
different zones, it is high in North (0.038) and
South (002400 India than in other zones. In the
Himalayan region a low frequency is obsarved
from Eastern (0.029) as compared to Western
(0,032} and Central {0.036) regions. In occu-
pational groups, it is low among agricultre
group and high in priesthood, warfare and
trade and commerce groups. A similar pattern
i5 ohserved from different language familics
Le. low freqency in Austro-Asgiatic and Tibe-
to Chinese family as compared to Dravidian
and [ado-European family. The vahidity of the
hypothesis of relaxation of selection among
different ethnic groups explain to some extent
the status of colour blindness in tribal popu-
lation groups i.e, low frequency among them
as compared to other ethnic groups particular-
Iy caste groups, but still it has to be susianii-
mted with forther data,

TASTE SENSITIVITY

The impomance of the ability to taste phe-
nylthiocarbamide (P.T.C.) was realized long
back in 1932 by Fox, when he failed 1o make
any taste out of it, while his colleague found
it to be bitter, Thereafier, Synder (1932)
showed that the inheritance of the ability to
taste PT.C. was dependent on & single auio-
somal dominant gene. The simple model is,
however, complicated by other factors like sex
(Blakeslee and Salmon, 193 1; Falconer, 1947;
Mohr, 1951a; Pons, 1955), age (Harris and
Kalmus, 194%; 1951a; Kalmus, 1958; Glan-
ville et al,, 1964); the presence or absence of
thi saliva of the subject (Cohen and Ogden,
1949} and also the strengih of the test solution
{(Harris and Kalmus, 1949b). These factors
invariably modify the phenotypic expression
and their genetic relationships to tasting and
non-tasting alleles are not yel determined. It
has been suggested that there are modifying
genes at other loci (Stern, 1960; Blumberg,
1961) or otherwise, the penetrance of the two
allelea may vary (Bowd, 1950; Kalmus, 1958).
Incomplete dominance and peneirance of the
taster wis suggesied by Das (1958) and he es-
timated the degree of penetrance of taster gene
to be 80 per cent, but it may be less (Das,
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190%6b). He further added that as it is most like-
Iy that the variation in the expression of the
taster allele including s complete suppres-
sion could be due to extrageneic factors, the
degree of penetrance might be different in
different peoples, places, ages etc.

There are various methods 1o distinguish
tasters from non-tasters (Fox, 1932; Parr,
1934; Blakesles and Salmon, 1935; Bovd and
Boyd, 1937: Hartman, 1939; Harris and Ka-
Imus, 194%9a) but the soring technique with
seriil dilotions of Harris and Kalmuos (19%4%)
is widely used with minor medifications be-
cause of its superiority in discerning the
threshold of the individual with near perfec-
Lon.

Today, it has been established beyond doubd
that the ability to taste P.T.C, exhibiis a strong
dimorphism in human populations. The above
factors which modify the actual response it-
self, additional researches have brought 1o
light & number of relationships to this poly-
morphism, the most prominent being the ties
of the thyroid, as well as its activity as a goi-
trogen (Harris and Kalmusz 194%h), A number
of studies have shown an excess of non=tast-
ers among individual having adenomatous
gioter (Harris et al., 1949; Kitchin et al., 1959;
Azevedo et al., 1965) and in addition to this,
it was found that athyreotic cretins were sig-
nificantly more likely to be non-tasters than
normal controls (Shepard and Gartler, 1960;
Frazer, 1961). Mon-tasters have also maore gus-
ceptibility to dental caries (Chung et al., 1964)
and diabetes mellitus (Terry and Segall, 1947;
Terry, 1950).

Some more reports are also available re-
garding the asscciation of non-tasters with

. disenses (Saldanha, 1956; Beiguelman,

1964a,b; Brachiel and Walter, 1974; Mourao
and Salzano, 1978); such associations remain
merely reports, and detailed work would be
needed o advance further comments in this
direction. Similarly, no specific relationships
exists regarding the association of the ability
to taste P.T.C, with the change of age, sex and
social habits, viz., smoking, dietary habits and
bete]l chewing (Blakeslee and-Salmon, 1935;
Hartman, 193%; Falconer, 1947; Akesson,
1959; Sharma, 1959; Seth, 19627, For critical
review on this subject see Iorgensen {1969).
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The frequency of taster allele T is about
0.50 among European populations. Among
Southwest Asian populations it variés from
0.43 to 0.75. Among Mongoloid populations
of East Asia and Southeast Asia the frequen-
cy of allele T is very high {about 0.70 ranges
from 0,55 1o 0.95). The frequency among Ti-
betans varies from 0,62 to 0.67. Among Afri-
cans also the frequency is high albeit less than
Mongoloids (Mourant et al., 1976a; Roy-
choudhury and Nei, 1983).

The frequency of allele T among Indian
-populations 150,457 (varies from 0. 108 among
Munda of Ranchi - Bihar to 0.912 in scheduled
caste of Andhra Pradesh) which is litile low as
compared to Evropeans but similar to that of
southwest Asian populations. The frequency
is highest from the Island’s zone as compared
1o rest of the zones of India - North (0.488),
South (0.483), Central (0.389) and West
{0.369) India. Among the population groups
from Himalayan region mostly with Monagol-
oid affinities, the frequency is highest (0.533)
as compared to Non-Himalayan regions
(0.426). The frequency of allele T is low in
scheduled tribes (0.451) as compared to oth-
er groups with minor differences. 1t appears
thal populations with Mongoloid affinities
posses high frequency of taster allele (T} and
quite high frequencies are observed among the
Mongoloids of Asia as compared to Indian
tribal groups among whom high frequencies
of the non-taster. allele () are found. The fre-
guency of allele T is high from lslands natu-
ral region (0.547) and also from the Himalay-
an mountain complex region (0.545), from
where the frequency starts decreasing towards
peninsular plateau. From the different climat-
ie regions, the frequencies are high in polar,
gold, humid and all monsoon type regions and
is lowest in tropical savannah type region
(0.377) (Table 2).

From East India, the frequency of allele T
is guite low from the state of Bihar (0.298, var-
ies from 0. 108 to 0.490) and Orissa (0,324,
ranges from 0,268 to 0,.571) from where the
frequencies are low among scheduled tribes as
pompared to rest of the ethnic groups, where-
as from the state of Nagaland, Tripura, Meg-
halaya, Sikkim and Darjeeling district of West
Bengal among the populations with Mongol-
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oud affinities the frequencies are guite high
(0,702, 0.597,0.580, 0,694 and about 0.60, re-
spectively).

Similar high frequencies are observed from
Western Himalayan region among popula-
tions with Mongoloid affinities from the states
of Jammu and Kashmir (Ladakhis - 0.762),
Himachal Pradesh (Gurkhas - (0.615, Lahaul-
ies - 0,643, Spitians - 0,654, Kinnaura - 0.606,
Shipi - 0,662, Bodhs - 0.656, Savangalas -
0),626) and Uttar Pradesh - Central Himalay-
an region (different groups of Bhotias about
0,64, Gurungs - 0.636 among others). The fire-
quency of allele Tis also quite high among Ne-
wars; Sherpas and Tamangs combined; and
Sherpas (0.523, 0.533 and 0.719, respective-
I¥} of Nepal and Tibetans {varies from 0.616
o 0.6 2).

The frequency of allele T is low among
scheduled tribes from Central India and it is
almost similar among all the tribals except
Dhurwa in which it is quite low (0, 180), The
frequency of allele T'is highest among the pop-
ulations groups with Mongeloid affinities
from the Himalayan region followed by South
Indians.

From West India the frequency of allele T
is observed lowest (0,369, varigs from 0,249
to 0.536) as compared to other zones and the
frequencies are almost similar in both the
states of Gujarat (0.388) and Maharashta
{(0.371). Among the scheduled castes and
scheduled tribes of West India (0.302 and
0.331, respectively) the frequencies are low-
est as compared 1o rest of the groups.

Among the Micobarese with Mongoloid af-
finities the frequency of T allele is high
{0.595) and from Anadaman Islands, among
Onges the frequenty is 0.436 as compared to
Bhanius, who had migrated from Uttar
Pradesh (0.335).

In general, the frequency of taster allele T
is high among the population groups with
Mongoloid affinities from the Himalayan re-
gion but lower than the Monogoloid popula-
tions from Far East and Southeast Asia and
lowest among the scheduled tribes, The fre-
quency of allele T is low in West India and
from there the farequency starts increasing in
all the directions (Table 2).

The allele frequency T correlations with
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svarioas ¢l imatee Factors and altitude by differ-
enl ethnic groups though showing significant
differences are not high (for details sec Bha-
simoetal., P994).

Among the different occupational groups,
the frequency of allele T is almost similar
among higher - priesthood (0.453), trade and
commerce (0.459) ond others - agriculture
{0.481) and menial workers (0,474} groups,
which indicates gene flow among them, as
also observed for olher genetic markers (For
details see Bhosin et al,, 1994) (Table 2).

Among the populations of Himalayan re-
giom with Mongoloid affinities, the freqoen-
cy of nllele T is high in Mon Khmer group
{0.579) of Austro-Asiatic; in Bhotia group
(0.659). Himalavan group {0.599, Bodo group
(0.57), Maga aroup (0.667) of Tibeto-Chinese
languages as compared to the speakers of Dra-
vidian followed by Indo-Europeans and Mun-
. da growp of Austro-Asiatic languages among
whom the frequencies are low (0470, 0.490
and 0.272, respectively) (Table 2).

Amaong popullation groups of India, the fre-
guency of taster allele T is 0.457 {varies be-
tween 0.108 and 0.912). From the different
zones, it is present in high frequency among
population groups of [slands followed by
Morth and South India and is low in West and
Central India. ns well as among scheduled
tribe groups in general, In Himalayan region,
it frequency s high (0.533) as compared o
MNon -Him.n:l.n:,rim T [“.-ﬂ Eﬁ:l. Froin Eastern
Himalayan region, the frequency of allele Tis
Toow: (0,538 ) among populations with Mongol-
ol afflinities as compared to the Mongoloid
populations of East Asia and Southeast Asin
{0.70) which may be due to high incidence of
goiter in the former region. Among the speak-
ers of various languages, the frequency is high
i% Austro-Asiatic (Mon Khmer) and Tibeto-
Chinese speakers with Mongoleid affinitics
from Himalayan region and MNicobar Islands
than in the speakers of Dravidian and Indo-
European languages.

KEYWORDRS Colowr Blindness. Taste Sensitivity,
Cranes, Trihes. Isdia. Selecrion,

ADSTRACT  The discipline of Biobogical Amrhropol-
opy (or Human Biology) incorpoaces siudy of hiology
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and environimental fBcoors. ok well asthe Forces of miceo-
evoluticon hnﬂinﬂnnmtrﬁnﬂ]ulinu. witvich altimasely in-
fle=nces the biologkcsl structure of human populstions

In the presend an atenps has been made fo shedy the
distrthurios of colner blindness and insting abilvy among
the praple ol India, which are analysed in relasiion to oc-
clogical. sorio-economic and lingwistic Esciors.
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