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ABSTRACT The data on food and diet survey on five
native tribes of the Nilgiris, Tamil Madu, indicate the present
condition of their food getting ways, food silusation, food
consumption patierns and their nuiritional intake. The food
and nutritional eco-systems of these tribes of the Nilgins
are varied. The average daily diet consumption shows that
Todas and Kotas are betier over other tribes, Inula, Paniya
and Kurumba, in order and the same is reflected in the mean
medniﬁun of imporiant nulrients. When these consump-
tion patlerns af nutrients ane compared with recommended
dietary allowsnces only Todas and Kotas meet the daily
requirements. These have again clearly reflected through
nutritional anthropometry. Only Todas and Kodas have good
BMI values, where as other three tribes exhibit bower BMI
values. The prevalence of Protein Energy Malnutrition and
other nuiritiona) deficiency signs are more among the
Paniya, Kurumba and [rula than among Todas and Kotas,
The findings of the present survey further indicate the as-
sociation of the Milgir ribes with foresis for food and sus-
tenance and consegquent changes in their food habits with
the change of environment.

INTRODUCTION

Food and nutrition and health are two im-
portant basic aspects of human life. Both have
biological basis yet populations, whether tribes
or non-tribes, view the process of food and health
through cultural filters. However, in course of
long evolution, populations seem to have adapted
well to the varied environments and have devel-
oped varieties of subsistence strategies that help
them bring about a satisfactory nutritional sta-
tus and health. Physical anthropologists, of late,
are interested in biological aspects of nutritional
eco-systems, particularly of tribal populations as
they seek to understand the interaction of bio-
ecological aspects of food and nutrition { Reddy,
K. N., 1987 and 1998),

Indian tribes form about 8% of the total In-
dian population and they are the integral part of
our civilization. The eco-system in which these
tribal communities live are varied and the nutri-
tional and health status of these tribes are influ-

enced by the type of eco-system (Satyanarayana
et al., 1974; Hanumantha Rao and Satyanara-
vana, 1987; Hanumantha Rao et al,, 1992, 1993;
Hanumantha Rao and Mallikharjuna Rao, 1994),
The micro-nutritional stadies on tribes of India
are important for developing suitable strategies
for their development and to bring them to main-
stream. The *bio-ecological perspectives of
food’ is developing subject matter of anthro-
pology and a good beginning is made through
this paper as it seeks to find out the nutritional
status of the tribes of the Nilgirs who maintain
a well niched nutritional eco-system as a whole.
It is obvious that in an ccosystem there may be
many culturally different communities and
practice varied cultures with regard to food,
nutrition and health,

MATERIALS AND METHODS

The materials for the present study are five
native tribes, namely, Toda, Kota, Kurumba,
Irula and Pamiya of the Nilgiris, Tamil Nadu.
The whole of the Nilgiris, eleven degrees north
of equator, form an elevated steep wpland from
the low lands of Tamil Nadu in the east,
Kamataka mn the north and Kerala in the west,
These hills were relatively isolated from the rest
of the country for centuries. It is generally re-
garded that Toda, Kota and Kurumba are the
ahoriginals and original settlers followed by
Irula, Paniva and Badagas, a Hindu migrant com-
munity (Breeks, 1873; Francis, 1908; Rivers,
1906 and Walker, 1986). In numerical strength,
the Irulas figure as the largest tribe of Nilgiris
with a population of 6900 followed by Paniyas
{5780), Kurumbas (5000), Todas (1600) and
Kotas (1400) according to 1991 census,

A brief note on these exotic raditional tribes
of the Nilgiris is worth mentioning. The settle-
ment patterns of them is very interesting as they
involve relative advantage of location both in
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relation to natural resources and their mode of
economy. Todas being pure pastorales occupied
the highest plateau of the MNilgiris. The Kotas
habitation lies at relatively lower altitude to that
of Todas. The Kurumbas and Irulas occupied the
middle and lower slopes of the Milgins. The other
tribe, Paniya, restricted to the plains of westem
slopes of Wymad forests. Consequent to the open-
ing of these Nilgiris by others like, Badagas, a
Hindu migrant community, the British for their
colonial establishment and migration of plains
people to these hills, modernity has set in all
tribes and their mode of traditional economy is
in transition, Todas once pure pastoralists are
now practicing mixed economy. Kotas once ar-
tisans and musicians are now cstablished as good
agriculturists. Kurumbas once sorcerers and
hunters and gatherers are now serving as wage
labors or cultivating tea plantations in their mea-
gre lands. Irulas, once food gatherers and shift-
ing cultivators are now practicing various modes
of living, like, plantation laborers, agriculturists
and are also taken to education and employment
of late. Paniyas, once known as ‘bonded labors’
are now settled agriculturists and cultivators of
coffee and tea plantations. The social-hierarchy
of the tribes exists as, Toda, Kota, Irula,
Kurumba and Paniya in the descending order and
this system coincides not only with the habita-
thon but also with the mode of economy.

For the purpose of the present study a sample
of 50 randomly selected households in each tribe
has been chosen uniformly for the purpose of
nutritional evaluation. A three day food weigh-
ing method of diet survey was adopted. Certain
anthropometric measurements were also taken
to evaluate the relationship between the nutri-
tional status and body measurements of the stud-
ied communities. The techniques for drawing
these measurements are after Weiner and Lourie,
1969. Further, the data on the quantity of each
food item consumed by the subjects have been
analysed to assess the amount of nutrients of
different types utilised by them. The raw food
quantities consumed by each subject were con-
verted into their nutritive values by using the
tables constructed for Indian foods (Gopalan et
al., 1987). The results thus obtained are com-
pared with the recommended dietary allowances
for Indians (ICMRE, 1981).
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RESULTS AND DISCUSSION

Nutritional Eco-systems Prior and After Brit-
ish Entry

The food subsistence of the tribes, Toda,
Kota, Kurumba, Irula and Paniya were different
than that of the Badagas, a Hindu migrant com-
munity, who amived at the Milgiris probably
during 16" century. These tribes were relatively
isolated from the rest of plains country for a long
time. Consequently, there existed among them
certain social order and symbiotic relationship
in ritual, economic and social aspects of life for
centuries until the advent of the British on these
hills. The disturbance in the eco-system was
started with them first as a health resort and sub-
sequently to establish their sovereignty; and it
wias total with the mass destruction of forests,
first for potato and other European vegetable and
fruit cultivation and subsequently for the devel-
opment of tea and coffee plantations which now
dominate the Wilgiri Hills. Further, the Milgiris
were connected to plaing by way of road and
rail there by large scale migrations of non-tribals
from plains had occurred and established their
cultures on these hills, As a result of all these
physical and environmental changes of these
hills, the old social order of the native tribes,
their co-existence and symbiotic relationship in
food bartering, ritual and social aspects of life
have been put to change and slowly disappeared
in course of time. The traditional life styles of
these tribes, ways of food getting and commu-
nication systems have totally changed. These
changes have also brought compelling changes
in their nuiritional eco-systems.

These tribes had probably healthy diets of
both animal and vegetarian foods when they
moved freely in their original forest homelands,
With the total destruction of thetr forest home-
lands by others for commercial purposes they
are deprived of their natural environments, Fur-
ther, they are driven to unfamiliar environments
and lot many restrictions have been imposed in
their movement of near by forests, They are ek-
ing out their lives in these unfamiliar environ-
ments and finding themselves in uneasy situa-
tion in confrontation with alien cultures. As a
result, they have discarded their age-old hunt-
ing and food gathering technigues. Their
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traditional skill and knowledge about the utility
of various plants and animals in their diet are
being discarded. Today, all the native tribes of
the Milgiris, Toda, Kota, Kurumba, Irula and
Paniya are depending more on market system
rather than forests or bartering system.

The major changes in the physical environ-
ment of the Nilgiris have also led to changes in
the food systems of the Nilgiri tribes. All tribes
have developed taste for rice and there by dis-
carded use of traditional millets in their diet.
Though all tnbes excepting Todas are non-veg-
etarians but their consumption of flesh foods has
come down considerably due to their free inac-
cesgibility into neighbouring forests and also
their inability to buy flesh foods in the market.
European vegetables and fruits, like, potato, cab-
bage, cauliflower, beet-root, carrot, turnip and
other vegetables, peaches, berries, pears and
other fruits are introduced in their diet thereby
loosing grip over many varieties of leafy foods
that are available in their immediate neighbour-
hood.

Today, the notritional eco-systems of these
tribes are varied. The comparative study of food
consumption data and their nutritional situation
among the five tribes is as follows.

The mean annual income of households and
per capita income is found to be more for Paniyas
followed by Todas, Kotas, [rulas and Kurumbas
{Table 1). The higher per capita income for
Paniyas is due to two reasons. One reason is that
the wage rates drawn by Paniyas are of Govern-
ment and as such they are more when compared
to other tribes like Irula and Kumumba where they
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Table 1: Mean annual income of the howschalds and per
capita incame of the Milgiris tribes

L Mg No. off House-  [ncome Annual
Moo of the  Houze-  hold of the  per capita
Tribe Bl Size Hanise- imeome
halds (Rs)  [Rs)
I Toda 50 580 BE50 1480
1 Kot S0 5.24 V515 1450
3 Kurumba 50 420 G550 1575
4 lrula 0 436 J065 1595
5  Paniya 50 502 4150 1830

work more in private estates and the wages
drawn by them are comparatively lower to
Paniyas. The second reason is that among
Paniyas both males and females in a family
equally participate in estate or other labour works
and sam money, where as, among Irulas and
Kurumbas, in majority only male members go
to estate work and females aitend to household
works.

The diet composition and daily consumption
of some important nutrients of the Nilgin tribes
are given in tables 2 and 3. The percentage fre-
quency distribution of Protein Energy Malnu-
trition, the percentage prevalence of nutrition
deficiency signs and mean values of various an-
thropometric measurements with BMI and
robusticity indices are given in tables 4, 5 and 6.
A survey of these comparative tables highlights
the following nutritional situation. All tribes of
the Nilgiris have developed taste for rice and rice
is their staple food. Only some tribes like, Kota,
Kurumba and Irula are found to take very little
millets in their diet. Rice is not grown on the
Milgiris excepling in plains where Paniyas are

Table 2: Average daily diet composition of Milgiris tribes (in grams)

il af food Tt Kota Kurumba fruls Pavidya
M F M F M F M F M F

Cerenli:

Rice 40 380 445 405 20 300 350 3035 335 120

Ragi = - - - 55 45 65 53 - .

Crhers - - 0 58 - - - - - -
Pulses i 53 62 55 kL ki 52 43 T 32
Leafy Vegetables 57 52 61 53 65 45 82 65 51 43
Non-leafy Vepetables 105 85 105 58 85 71 80 66 50 43
Fruiis 29 15 15 29 34 k1) 13 k1] 30 25
Milk and milk products 35 330 185 122 58 45 65 =11} &0 3l
Fais and Dils 15 54 B 6d 27 5 30 2 35 12
Flesh foods - = . - 19 15 1 3 82 T4
Sugar and Jagpery 122 118 131 120 32 30 b ] & 63 45
Alcoholic beverages 195 - 145 - 150 - 120 - 180 -
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Table 3: Mean consumptlon of some Important nutrients (Per day per consumption unit)

Murrienis Tawda Kotn Krumba frula Paniya

M F M F M F M F M F
Calories 2540 2320 2650 2210 2159 1950 2188 1996 M58 1900
Proteins (gm) 57.6 494 53.8 5.6 139 3.5 4.2 16 373 155
Fats (g BE 80 63 55 3 28 35 a5 25 . ]
Calcium (gm) 661  08% 089 080 0 076 070 077 071 084 079
Iron (mg) 49 42 43 42 7 25 pl 25 12w
Thiamine (mg) 1.80 1.62 .11 1.76 1.26 1.1% I .42 1.20 1.22 1.16
Ribseflavin (mg) 1.53 1.72 2,23 .86 1.57 1.36 160 1.42 1.42 .31
Ascorbic acid (mgh 180 150 125 120 128 120 122 15 o 75
inhabited. All of them buy rice invariably in the items.

market. This marks their complete change in
food habits from millet eating to rice eating.
The consumption of cereals and pulses is
moderate among Todas and Kotas and less
among Kurumbas, Irulas and Paniyas, This has
resulted mainly in calorie deficiency more in
Paniyas followed by Kurumbas and Irulas, The
protective foods like leafy and non-leafy veg-
etables, and milk and milk products are more
among Todas, moderate in Kotas and less in
Kurumba, Irula and Paniya. Consumption of
fruits is found to be less in all tribes. This has
led to prevalence of nutrition deficiency disor-
ders like, Vitamin-A and B and signs of differ-
ent grades of Protein Energy Malnutrition in
varying degrees, moderate to high among
Paniyas, Kurumbas and Irutas; and in mild forms
among Toda and Kota, Flesh foods are not con-
sumed either by Todas or Kotas and are inde-
pendently consumed by Kurumbas and [rulas
and adequately by Paniyas through the consump-
tion of particularly dry fish. The consumption
ofalcoholic beverages is high among Toda males
followed by Paniva, Kurumba, Kota and Irula
males. Thus, the income expenditure of all tribes
especially of Toda and Paniya is more on alco-
holic beverages than on other essential food

The consumption of essential nutrients like
calories and proteins through their diets is found
more among Todas followed by Kotas, Irulas,
Kurumbas and Paniyas. However, when the con-
sumption these essential nutrients are compared
with the recommended dietary and nutrient al-
lowances only Todas and Kotas are found mod-
erately méeting the required allowances. The
tribes, Kurumba, Irula and Paniya, are on an
average fall short of recommended allowances.
The deficiencies of essential nutrients in food
consumption patterns are reflected not only in
anthropometric measurements (body build) but
also in the form of Protein Energy Malnutrition
(Table 4 and 5). The Toda male and female are
on average tall and weigh more over other tribes,
Kotas follow nexrio Todas. The Irula, Kurumba
and Paniya are short in their stature and possess
light body weights. The BMI values of these
tribes show that only Toda and Kota are in nor-
mal range while the others, Irula, Kurumba and
Paniya, have no appreciable values. In terms of
robusticity where height, weight and chest cir-
cumferences proportions matter. Todas and
Kotas have medium robusticity and all other
tribes, Inula, Kurumba and Pandya fall in the cat-
epory of slender body-builds. Further, Todas and

Table 4: Percentage frequency distribution of protein energy malnuirition (FEM) ameng Nilgiris iribes

PEM Categories Todn Kora Kurumba frula Paniya
M F A F M F M F M F

Calorie adequacy and L] 92 100 o &0 58 L] 66 L1 54

pratein adequacy

Calorie inzdequacy and il 18 iz il 18 k] 2 40 40 36

protein adequacy

Calorie and protein Mil il Hil il 2 26 0 K 18 Fir.

imadequacy

Calorie adequacy and Hil Hil Hil il 16 i 4 26 14 18

protein inadeguacy
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Table 5: Percentage prevalence of nuirition deficiency signs among the tribes of the Migiris
5 Deterils of mureitiomnal Tada Koua frula Furumba Pariya
Na. deficiency signs M F M F M F M F M F
1 Mumiber examined 50 50 50 50 50 50 50 50 50 50
2 Mean age in years k k] 33 k) 1 34 k]| is 32 35 30
3 Without any deficiency signs 740  TRO  T60  B40 o8B0 620 &0 640 5SRO 600
4 P.E.M. with two or more signs - - 8.0 60 280 120 320 280 340 3RO
5 Kermtomalacia - - . - 410 - 6.0 4.0 6.0 B0
] Bitot spots 4.0 20 B0 6.0 8.0 6.0 100 60 120 4.0
7 Might blindness - - 4.0 - 20 . 20 60 100 6.0
# Merosis 20 20 - - - - - - 20 20
9@ B, Complex deficiency - - 6.0 B0 140 0 140 120 220 200
10 Angular stomatitis 0.0 RO 120 4.0 B0 160 IBO0 140 160 140
Il Glossolis 120 100 B0 - 10,0 g0 6.0 6.0 - -
12 Masolabial dyssebacea £.0 6.0 .0 10 60 140 120 B0 820 120
Tahble 6: Mean values of Anthropometric measurements amang the tribes of the Nilgiris
Tribe Sexr  Sample size  Height fem)  Weighikgl  BMT Chest Upper Arm
circumferencefcm)  circumferencedcm)

Touka M 50 1663 6.3 2285 LER g

F 50 154.8 495 20.63 . 4.8
Kota M &0 159.3 6.9 22.49 80.3 26.7

F 50 1468 41.7 22.08 - 4.1
Kurumnba M 50 155.4 48.8 20.33 TR 243

F 50 1421 42.6 2009 . 136
Irula M 0 1506 4 1957 Th.5 258

F 50 1459 424 1991 - 215
Paniya ] 1] 1 56,7 47.2 1918 T FER:

F 71 ] 143.9 41.3 19,55 - 23.0

Kotas are not found experiencing severe grades
of malnutrition, like, calorie and protein inad-
equacy and gross calorie inadequacy. Where as
the other tribes, Paniya, Kurumba and Irula in
order of severity are found to experience differ-
ent grades of malnutrition in varying degrees.
The prevalence of visual nuiritional deficiency
signs in all tribes indicate close relationship with
the amount of intake of protective foods like,
milk and milk products, leafy and non-leafy veg-
ctables. Two extremes of the present study are
Todas and Panivas. Todas consume good
amounts of milk and its other products as well
moderate amounts of leafy and non-leafy veg-
ctables. As such the prevalence of nuftritional
digorders are very much limited among Todas
and are more among Paniyas. In other tribes like,
Kota, Kurumba and Irula, the prevalence of nu-
tritional deficiency signs is in varying degrees.

Thus, the present analyses on nutritional and
health aspects among Toda, Kota, Kuremba,
Irula and Paniya, the tribes of the Nilgiris, Tamil
Wadu, help locate the present condition of their

food getting ways, food situation and food con-
sumption patterns and their nutritional intake
besides Protein Energy Malnutrition and preva-
lence of nutritional deficiency signs. The find-
ings of the study highlight the maintenance of
nutritional eco-systems of various tribes in a
given geographical area, its changes in time and
space and consequent social and biological ad-
aptation. The findings further indicate the asso-
ciation of the Nilgiri tribes with foresis for food
and sustenance and consequent changes in their
food habits with the change of environment, The
results of the present study emphasize the necd
for suitable strategies o develop nutritional con-
ditions of these tribes, particularly, where their
natural homelands are disturbed and their move-
ments are resincted.
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