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FOREWORD

The heat produced by man's body is important in two ways: on the one
hard it is a waste product of metaboliam, most of which must be
dissipated; on the other hand, it is required to maintain the warm
blouded state which gives man and other mammals such a biological
advantage over non-warm blooded animals, Even at rest, man's metabolic
heat production is not inconsiderabie; it is sufficient, for example,
to bring a quart of water from room temperature to the boiling point;
it is equivelent, also, to the heat generated by & 100 watt electric
light bulb, 1t can approach 20 times this amount with very vigorous
exercise, depending on physicai condition, Impinging on the foregoing
physiological picture are many factors which may interact with this
metabolic heat so that it can become either a life seving force (e.g. ar
antidote to the cold) or a life threatening force (e.g. potentiation by
hot weather); in the latter case it represents a time bomb carried by
the individual throughout his lifetime, Some of the pertinent factors
are: age, activity, nutritional state, health and cultural behavior
patterns., This complex group of variables obviously requires a multi-
disciplinary approach to understanding the problems of human adaptation
and effective performance in extreme environmental heat. This applies
to the militarv 4s well as the civiliar population.

Dr. Planalp has written a highly readable monograph which should provide
a broad spectrum of readers with valuable insights into these complex
interactions, Indeed, one might have predicted that it would requive a
cultural anthropologist like Dr, Planalp to do justice to this subject,
Such a person is above all interested in the longer term and cultural
adaptations of man to his environment. Ia this connection, orz can
hardly visualize a more appropriate and interesting area of the world
than the Indian sub-continent., Although this report ventures into a
great number of different aspects of the problem, its focus is clearly
on the nature and results of human adaptations to extreme environmental
heat in North lndia.

DAVID E. BASS, Ph. D.
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PREFACE

The idea for this study began to take shape in 1962, when [ had occasion
to ponder if there were any way that I, as a cultural anthropologist, could
make some relevant input to a research organization whose chief concern was
“environmental medicine", more specifically defined as the medical aspects
of the ratural or physical environment's climatic, ergonomic and biophysical
relationships to modern military activities and performance. It appeared
that my contribution would of necessity be very limited or oblique.

However, I suddenly realized that, by a happy coincidence, I had 1lc ;
maintained a scholarly interest in, and had enjoyel nearly three years of
first-hand experience with, one particuiar region of the world which quite
possibly yields to no other in two pertinent respects: (1) it is the
homeland of a dense and large population whose culture and way of life
contrast markedly with those of the modern Western world; and (2) it is a
region of exceptionally severe and prolonged climatic stresses (seasonally
cold, bot-dry, and hot-humid), and one where at the same time & belated
economic development still restricts any wmass utilization of such
technological buffers between man and the thermal environment as air
conditioning, electric fans, and central heating.

The area to which I refer 1s, of course, the olains of northern iIndia,
and my subject began to take focus as an effort to bring together data from
a number of academic fields having relevence to the adaptations of the North
Indian population to, and its interactions with, the hot thermal enmvirornment,
The subject is one which has apparently not previously been treated in any
thoroughgoing manner, although my limited sampling suggested that a high
percentage of the many hundveds of those published works of reminiscence,
memoir and travzl in India are likely to have at least a few comments on
the obtrusive climate of that coumtry.

On the other hand, most Indian writers take surprisingly little notice
of stresses traceable to the thermal enviromment, seeming to display an
acclimstion that iz intellectual as well as physical. For example, a leading
Indian social scientist has been able to write some 200 pages constituting
the authoritative treatise on Indian dress and costumes, in their historical

and regional complexity, without once referring to any direct or indirect
influence of climate on clothingil

G, s. Ghurye. Indian Costume (Bombay: The Popular Book Depot, 1951)
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As my research on the interrelationships of heat stress and culture in
India progressed, I began to see that the sudbject has almost endless
ramifications, involving many scientific and scholarly fields. 1 have
paused often and perhaps too inexpertly to poke into some of these most
fascinating divagations, inviting eclectic superficiality and hazard of
error in the treatment of all of them. Groping his way through the
appropriate specialized literature, especially in the realm of the
biological and the medical sciences, the presumptuous social scientist
is repeatedly struck by how quickly ccmmon-sense and ready-mide generalities
give way to expert bafflement and scientific disagreemert. The more we
seem to know, the less about it can wa be quite certain!

It is my principal Lope that the present effort may serve as a stimulus
to further work by others, Indian and non-Indian, whether they call them-
selves anthropologists, bioclimatologists, epidemiologists, geographers,
medical historians, physiclogists, or something else. Indeed, I herewith
especially request and encourage any and all eventual readers who would
be kind enough to criticize, comment on, or add data and observations to
the content of these pages to communicate directly with the author.

Innurerable people have helped substantially to make this monograph
possible, although they are in no way responsible for its shortcomings,
Above all, I am indebted to the U, S, Army Research Institute of Environ-
mental Medicine and its Commanding Officers, LTC (Dr.) William T, HKall
(1962-1965) and COL (Dr,) James E, Hansen (1965-1971), I am most grateful
to the Surgeon-General of the Indian Army and to the Indian Council of
Medical Research for the kind permission which they granted to field work
in 1963-1964 and again in 1966, and for their willingness to assist in what
must seem a research endesavor of considerable irrelevance to their pressing
problems, Here I must alsc mention that fine model of soldier-doctor-
diplomat, COL (Dr.) Richard F, Barquist, who was the senior medical officer
with the U, S, Military Supply Miseion to India during the period of my
field work, and quietly helped to ameliorate the various and inevitable
administrative and personal crises of those days with empatby and dispatck,

Special thanks are due to Dr. Russell W. Newman and Dr, David E, Bass
(both of ARIEM), for their support from the very beginning, and especially
to Pr. M, E. Opler (Univ. of Oklahoma), my guru in mattars anthropological
who has remained the most sclfless of mentors to this cday, and whose incal=-
culable contributions to this study include making available to me the
files of field notes ¢n Madhopur and other villages of North India which
were originally assembled at Cornell University., 1 am indebted to Dr,
Nafis Ahmac¢ (Univ. of Dacca), to Dr. Ralph F. Goldman (ARIZM), to Dr.
Shaligrar Shukla (Georgetown University), and to Dr. J. Michael Mahar
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(Univ, of Arizecna) for having read parts of earlier drafts of the manuscript
and having provided their comments and criticisms, The superior finished
quality of cartography included herein is owed to Mr., Aubrey Greenwald and
to Miss Olive Lesueur of the Earth Scienzes Laboratory., Miss Linda Woupio
has expertly prepared the more complex tables, but should not be held
responsible for any untidiness of textual appearance otherwise. These
deficiencies, like those of coantent, must be charged to the author, who
undertook most of the clerical preparatior {over a period of months, and

to a large extent in spare time),

Finally, I owe epecial gretitude to the kind and helpful guides and
informants whem I found in India in the course of field work. Their number
is legion and their contributions muist be acknowledged, but cén hardly be
repaid, Trnly, I would say with V, S, Naipaul that:

Nowhere were people so he.ghtened, rounded and individualistic;
nowhere did they offer themselves so fully and with such
assurance, To know Indians was to take a delight in people as
people; every encounter was an adventure. (An Ares of Darkness)

Among my benefactors were local officials, the maligned ''bureaucrats",

the bench-workers of national, provincizl and municipal administration

in North India. Others were in acsdemic and medical professions. Here

I should mention by name Dr. D, N, Sharma, Director of Medical and Health
Services, U, P,, and Dr. K. N, Udupa, Director of the Institute of Indian
Medicine, Banaras Hindu University. My deepest personal thanks go to

Shri Nath Singh (Ford Foundation, New Delhi), Ram Pratap Singh and Ram Rup
Singh (Senapur, Dist. Jaunpur, U, P.), Dr. H. C. Shukla (Institute of
indian Medicine, BHU), and the staff of the U, P, Provincial Hygiene Insti-
tute in Lucknow, especially D, P. Bhatnagar and Dr. J. K. Sen Gupta. I was
also ably sssisted in Varanasi by Mrs. Sarla Gauba and by Raj Kumar
Upadhyay, both then recent graduates of the Kashi Vidyapith University.

Undoubtedly, it is my wife, Sarla, wno has undergone the greatest
hardships incidental to the long travail of bringing this large monograph
into print, and I gratefully acknowledge her never-failing help.

Jack M. Planalp

Natick, Massachusetts
July 1971
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NOTE ON TRANSCRIPTIONS

Wherever the Indian-laaguage words in *the tex* are not underlined and
capitalized, diacritical marks are not provided, Where they are underiined,
I have tried to follow standard linguistic usage in Romanization and tran-
s:ription, much in line with the model provided by Village India (McKim
Marriott, ed,). However, some inconsistencies and errors have undoubtedly
crept in, partly because Hindi orthography is -ot yet well standardized, and
there sre many regional and dialectal variznts. Dr. Shaligram Shukla, a
linguist hailing from the Bhojpuri-speaking region, has given me much helpful
guidence.

Where the Indisn-language word is used in plural form, I have simply
added an "s" in accordance with English usage, rather than attempting to give
the proper Hindi or Bhojpuri plural. The following transcribed letters with
a dot below are retroflex consonants: t, th, d, dh, and n. I have used "ri"
rather than '"r'" to designate the vocalic consonant or semivowel. Also,
rather than follow the Nagari script distinction between JT and Y, or ngn
and "5", I have etimply transcribed both as '"sh", which approximates their
spoken form., The letter "m" is pronounced in the same position as the
following consouant., The letters "bh", "dh", etc. are aspirates.

The five Hindi vowels, each heving in the Nagari sccipt a short and long
form, are rendered herein as: a, a; i, 1; u, U; e or e; ai; and o or 0, au.
Whether or not the vowel in a given word should be transcribed as "e" or as
"e", as "o" or as "0", has often baffled me. (Nagari script does not dis-
tinguish between them, but there can be a slight difference in length of the
vowel in the spoken language.) I have generally taken Dr., Shukla's advice
here. Nasalizatiot of vowels, rendered by a superscript in the Nagari
script, is shown in my text by the use of a tilde (*),

It should be noted that in Hindi the letters "a" and "i" (3{'and ¥ )
and "a" and "u" (3 and F ) never occur in sequence, and no possibility of
confusion arises from using the Roman diphthongs ''ai" and "au" to transcribe
the Nagari letterc{i'and 3?t' But this is oot true of the Bhojpuri dialect,
wvhere 3" and ¥ , or 3 and J , can occur ia conjunction. For Bhojpuri
words, I have thus used a slant "“a/i" and "a/u" to distinguish these
combinations from “ai" (‘a’) and "au" (m.

In cese the reader is puzzled atout variant spellings of the city known
in ancient times as Kashi, aaxd in the British imperial era as Benares, it
may be noted that the official name at prese~t {s Varapael, However, many
people still refer to the city as Banaras, and Banaras Hindu University,
the famous natioral university located iz the city and widely kzown as
"B. H. U.", has up to now stubborrmlz refused ei*her to change its first

izitial or to drop the sectariax designation,
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- NAMES AND DATES OF HINDU MONTHS

There are twelve months in the luni-solar calendar popularly used
in North India to regulate festival and ritual events. Throughout the
countryside thease months are better known to Indians than are the
months of the Wastern calendar. Thelr correspordences are as folluws:

Hindi Name Bho jpuri Name Average Dates in Western Calendar

Caitra Cait March 12 - April 10

Vaishakha Baisakh April 11 - May 11

Jyeshth Jeth May 12 - June 11

Asharh Asarh June 12 - July 13

Shravan Savan July 14 - August 14

Bhadrapad Bhadon August 15 - Scptember 14

Ashvin Kuar September 15 ~ October 14
ay Kartik Katik October 15 - November 13
iﬁ} Margshirsh Agshan November 14 - December 13

Paush Pus December 14 - January 11

Magh Magh January 12 - February 9

Phalgun Phagun February 10 - March 11

Since the iunar year is about 11 days shorter than the zodiacal year,
it is necessary about every 33 months to insert an extra or intevcalary
month at the appropriate time, This means that in any given year thc
Western date equivalent of any lunar date may vary as much as two weeks
in either direction from the average dates shown above. That is, the
first day of the light half of Caitra may occasionally occur as early
as February 26, and as late as Marca 26, Each Hindu month consists of
30 tithis ("days", although a tithi is necessarily of variabie length
depending on the time of the year, and averages less than Z4 hours).
The first 15 deys of the Hiadu month are in the "light" half, and the
last 15 days are in thc "dark" half of the morth.
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"After his first year in Calcutta, an Englishman can no longer
sleep as he once slept, or eat 3s he once ate, and it is lucky

if he drinks no more than he once drank, If you asked him to runm,
he would laugh ia your face. I sometimes think that our uniform
success in Indian warfare may be partially due to the fact that
our countrymen, by long disuses, lose the power ¢f Tunning away."

— G. O. Trevelyan, The Competition Wallak (1864)

"To get accustomed to the Indian climate we may therefore regard
as a simple impossibility."

= J. C, Dickinson, Tropical Debility (1874)

", . . the Indo-Gangetic plair 1s the Vampire of geography, which
sucks out all creative energy and leav.'s ita victims as listless
shadows. The high mean temperature, togethzr with its immense
daily range of rise and fall, hardly allows the body to attend to
anything more fruitful than the daily adaptation to the weather,”

— Nirad Chaudhuri, The Autobiography of an Unknmown Indian (1951)

"The sun makes an ally of the breecze. It heats the air till it
becomes the 1oo and then sends it on its errand. Even in the
intense heat, the loo's warm caresses are sensucus and pleasant,
It brings up the prickly heat., It produces a nunbness which
makes the head nod and the eyes heavy with sleep. It brings on
a stroke which takes its victim as gently @ a brceze bears a
fluff of thistledown."”

— Khushwant Singh, Train to Pakistar (1956}
"The Indian mind is inscrutable even zo the Indians. FKow do we

expect Americd to delve within the labyrinth o¢f our split
personality and make any sense of what we really are?"

== S, K. Dey, Power to the People? (1969)

", . ., it is impossible to write about India without mentioning
the weather.'"

— J., X, Galbraith, Ambassador’s Journai (1969)
", . . in India things are seidcm what they are supposed to be,

fend] almost any statement ato:* the S:t-contizent is true--and
so is its contrary.,"

— Bernard Nossiter, Sof* State (1970)
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INTRODUCTION

A. The Study

The student of culture who investigates &any aspect of behavior
and belief in India today inevitably ccnfronts several sources of
influence, each a world of its own. There is first the actuality of
a vast and varied population itself, mother to a thousand and one
religious followings, tribal and ethnic vestiges, and occupational,
caste and newer forms of social groupings. Deep within this complex
contemporary scene lies the 'great tradition" of Hinduism, a legacy
of ancient civilization, of religion, of social order and of cultural
values which 1{s socially personified througnout the country in the
Braham caste of priests and pandits and which has its own tradition
and system of medicine known as Ayurvada.

As a result of many centuries of rule by Muslim invaders, a
second major culturzl tradition overlays and pervades modern India.
It is particularly viabie in relation to the important (some six
per cent of the population in North India) Muslim minority, but in
some of its expregssions, such as the Unani syster of medicine, it is
#n integral part cf the lives of nearly evccyoue.

Finally, . .erad {5 the worid of Western and scientific technolog-
ical Ipfluence, which plays an increasicg role in the new India. 1In
ir: madical expression, for exarile, it reigns supreme at the higher
acsdemic and governmentzi levela.

None of these werlds or iimensions c¢f influence on present-day
popular Icdian =oncepta, attisuduz and beshavior can be ignored in
describing a preblem such as the subject of this study: heat stress
and culture in North India. This mwnegraph wiil endeavor to examine
aspects of all these rimultaneoss Indian worids, although they can no
more be integrated herz than ibey sre in ladisn life itself, where
they coften seem to constitute a cuitural patchwork.

Ultimate investigation c¢f the probiem will ilead into the special-
ized modern disciplines of physiology, biopiiysics, meteorology, etc.,
areas where the author, a cultural anthropologist, nas littie authority
to venture. This report therefore focuses primarily on the practices,

1
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the beliefs and thea hardships of ordinary men and women in North L
India, and most specifically in the region of eastern Uttar Pradesh,
in relation to environmental heat. Data have been derived from my
personal observations, from published and unpuhlighed sources, and
from queries directed to both traditional and Western-trained medical
authorities in India. Most of all, :they come from conversations and
interviews with residents of the typical village of Madhopur in
Jaunpur District and with some forty men and women representing tmany
walks cf life in and around Varanasi, U. P. during the latter part of
1963. 1t is their view of the world and of life as they live it which
provides the basic theme in the present report.?

B. The People

This study is concerned with the people of North India,zot the
central lndo-Gangetic pliain, here regarded as essentially the states
of Uttar Pradesh and Bihar, with populations today of nearly 85 million
people and 55 million people respectively (see Figure 1). The definition
is only approximate, however, since some adjacent portions of Modhya
Pradesh, Rajasthan, Haryana and Panjab might well be included. Linguis-
tically, this region is the heartland of the Hindi tongue, which in )
ordirary street use becomes Hindustani, a Hindi-Urdu blend. In much of Qﬁ;
Bihar and eastern U. P. the spoken dialect is Bhojpuri, which hsas

'Lest some of the descriptions in the present text seem to give sn
grim view of Indian socio-economic conditions to the resder, it
should be noted that they refer notably to the region of which an
official Indian publication has remarked: "The poverty of eastern
U. P. has almost become a legend in the country ..." (National
council of Applied Economic Research 1965, p. 15).

ZuNorth-central" would undoubtedly be a more accurate geographical
term. Indeed, the Indian States Reorganization Commission, in its
5-zore administrative grouping, places UttarPradesh in the '"'Central
zone" and Bihar in the "Eastern zone'" of India (Bhat 1964, p. 302).
However, for purposes of this study the simple descriptor "North
lndia" is being used.
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HEAT STRESS A"D CULTURE IN NORTH INDIA

ABORIGINALS, 124, 162, 165, 178

accident rate, 54, 121, 277

acclinatization, heat, 143-4, 267-8,
272, 322-3, 394, W17, 425, 435-T,
463, 511, 521, 526, 533-L

astinic rays or actinism, 39-40,
L63-5, ek, 502

acupuricture, 207

adrenals, 494, 505, 528, 534
Agra, 73, 166, 285, 295, 459
gﬁi¥§§, 182

air conditioning, 8,51, 53, 7k, 89~
90, 296, 321, 353, 42, 471, 525

airr movement. See under wind
ajavayan, 151
altedo, 12

a.lcohol, ’;5, 15‘&, 161‘2: 173: 267"8:
27, L67, 514

aldosterone, 494, 534

Aligarh, 235

Allahabad, 10, 13-14, 21, 50, 73, &8,
124, 281, 285, 295, 304, 315, 42b,
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489, 491, 493, 515

allopathy, 207-10, 214~15, 223i, 250=3

al-onds, 160
" Anritsar, 420

amulet. §3§ under j&%ra

andhi or anhi, 12, 27, 42, 76, 297,
337-8, L58, L75-7

anemia, 21}

Anglo-Indian or Eurasian, 52, 81, 481
anhidrosis, 218-19, 391-2, ;01-2, 536
anise or aniseed, 1€9, 2,3

anna (urit of currency), 51, 24, 96

ancrexia, 140, 376, 38%, 392, 394-5,
534

ants, 245
anupana, 222, 376, 331

apcplexy, 45, 207, 262, 273, 285,
L72, 514

appetite, 44-45, 54, 140, 171, 239,
531

aravi or taro, 149, 173
architecture, 25, 27, 30, 72-75

artar or pigenn-peas, 64, 118, 378

arha/ul, 246

Arthashastra, 20

ascetics. See undsr sadhus

ascorbic acid, 143, 147, 162, 174,
180

ashes, 155, 217, 245

autnmobiles, 5, &, 100

o -
avald, 156, 222, 2i4
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Ayurveda, 19, 26, 127, 145-7, 182, |
209 ff., 243, 251-4, 256, 278,
259 ff., 504-5%, 529, 531

BAHRAICH, 166

Ballia, 170

bamboo, 64, 28-£9, 92, L86

banafsha or violets, 2uk, 498

bananas, 149, 222

Banaras. Sze under Varanasi

Banaras Hindu Yniversity or B. H. U,,
120, 128

Banda, 226, 297
banyan, 119

barley, 22, 118, 148-9, 163-6, 1é8-
70, 172, 177, 222, 242

kasti, 6, 104, 285

batii or bathing, 46-47, 79, 104, 108,
152, 235, 256, 374, L63, 511

bazaar, 6, 27-28, 72, 209, 238, 341
bearers, 48-49

bedamushal, 498

bedtugs, 84, 338, 482

beef, 8, 181-2, 188, 205

beer, 157, 162, 254, 27

beggars, 71, 97, 306-8
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bel or wond-avple, 149, 152-3, 157-8,

7172, 234, 243, 246
Braares. See under Varanasi
Bengal or Benralis, 30, 33, 62, 65,

82, 180-1, 213, 228, 323, 349,
461-3, 4*6, 491

Bengal gram. See under chick peas
betel or pin, 222, 371

bhabhi rang, 245

bhiz, 161

bhazat,, 183

Bragavati ifai, 239, 315

dhasm or metallic ash, 207
bhisti, 271, 4e6-8

Bhojruri, x, 2-3, 167, 175, 500
Bhumia, 124, 165, 178

bicycle, 8, 98-99, 485

birds, 48, 73, 119, 338, 469
births or conceptions, 108ff., 489-90
bitter-gourd, 172

black (color of clothing), 80-81,
3&0‘1) Bhg“b

blankets, 22, 85, 350
blinds (Venetian, etc.), 30, 89
blood, 146, 154, 205, 218, 226, 237,

2&5‘6) h63) h9h, 504, 509) 521'3!
526

piagd iy pi 32k gt oot Gt e B L i g g |
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blood-letting. See under venesectioné
boils, 154, 226, 231, 236-7, 497, 532
Bonbay, 31, 33, 51, €1, 94-95, 111,

166, 211, 284, 277, 459, L6L, 485, “
4828, 490, 515

Brahmans, 1, 5, 78, 88, 99, 167, 183, |
224, 238, 314, 360, 367, 506, 508 -

btrass, 39, 129, 245

3
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bread or roti, 27-28, 147-2, 164,
169-70 °
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breezes, cooling, 22, 26-27
britery or corruntion, 317-18, 520
Buddhism, 14, 182, 247, 3L9
buffalo, water, 71, 185-2, 487, 501

bungalow, 30, 37, 52, 72, 4L59-62,
L68

burglary, 66, 70, 106, 343
burial, 54, 314-15
burka, 80

buttermilk, 152, 169, 498

CABBACE, 183

cabutara, 37

czdar or sheet, 85, 106-7

calcium, 144, 153, 174, 180

Calcutta, xii, 30-31, 37-32, 49, 51,
82, 94~95, 102, 166, 206-7, 28i-5,
320-1, 421, 459, 4L61-2, 471,
L8L-5, 4P8, 510, 515

calendar (Hindu), xi, 20, 102, 151,
157

calendar (Muslim), 486

caloric requirements, 139,40, 144-5,
189

calories, intakes, 7, 9, 123, 125,
1445, 172-3, 183-4, 492, L95-6

Camars, 5, 169, 182, 239, 242, 245
camphor, 25,-6, 510

cana. See under chick peas

cancer, 213

. canteloupe or muskmelon, 27, 149,

160, 172, 499

WAL T e ——

caps, 28, 19, 79, 270, 420, 512

capati or bread, 129, 147-8, 169-73,
222, 242, 377

caprasi or office messenger, 81, 93,
317

Caraka, 19-24, 216-17, 222, 254,
359, 362, 372, 379

caraway, 156
carbonated drinks, 157
cardamon, 160

carrots, 222

caste or castes, 5, 68, 70, 78, 85,
- g7-88, 92, 99, 128, 154, 167, 182

cattle, 67, 105, 148, 163, 305, 501,
525

cauterization, 379-80, 531
Cawnpore. See under Kanpur
ceilings, 30, 74-75

ceiling fan or electric punkah, 33,
51, 75, 91, 93, 95, 34l

cellars, 21, 25, 27, 228, 460, 471
centipedes or myriapeds, 30, 37
cercbral malaria, 230, 262, 301
Chandigarh, 73, 475

charpoy (carpal) or string-bed,
67-68, €L, 105~6, 243

cheese, 18}

chick peas, 142-9 161-12 142-§

) -7 ~S/ 9

162, 170, 177, 189, 236, 243,
2L5, 378

chickens or fowl, 8, 181, 188, 245,
305, 502

childbirth, 151
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chillies or hat peppers, 149, 169,
182, 526

chills, tropical, 14, A1, 108, 122,
2L0, 350-1, 465, 528

chlorpromazine, 301, 403

cholera, 54, 205-6, 231, 233, 239,
2L3, 254, 279, 282, 315, L99, 507

cholera belt or cummerbund, 41,
L65-6, 517, 528

chowkidar (caukidar) or watchman, 280,

338

Christians, 8, 138, élh, 341

cigarettes, 173

ciravata or gentian, 152, 158-9

climate, xii, 9ff., i4-15, 29, 241,
2 :

clothing or dress, iv, 21, 24, 27-28,
376f., 52, 76£f., L30-2, 463, 478

cloves, 149, 160, 381 ¢

coconuts, 142, 222, 237, 497

"cold" foods or suhstances, 22, 26,
9%, 145-5C, 153-5, 170, 172, 185-6,
222, 529

cold stress, 10, 321, 344=-5, 351

cold waves, 10, 104

collars, 31-41

comfort or discomfort, thermal, ¢1,

318ff., 3&3, 352, L17, 429, 434-5,
Lh2, 539

", L)
conforter, Sceo under guild

coriceptions or virths, 108ff., 439-90
constivoation, 394, LCO, 509, 516

consumpLion unit {definition), 191

cookery or cookbooks, 146, 184, 468,
491

" "coolies", 36, 50-51, 164, 306

copper, 237-8, 378, 381, 499, 504
coriander, 151, 222, 243-4, 377
corn. See under maize

corruption or bribery, 317-18, 520

cotton, 76ff., L63-L

coup de soleil. See under "sun-stroke'

courtyards, 26, 63, 66-67, 72-73, 89,

100, 105
cow dung, 64, 69, 237, 486
ccwries, 50, L69
cremation, 308ff.
cucumber, 153, 160
cuminseed, 152, 158

curds (dahi) or yoshurt, 149, 152,
150, 167, 169, 172, 184

curtains, 75, 89, 460, 462, L73, 530
custard apple, 172, 180

DACOITY, 66, 106, 525

dahi, See under curds

dal or boiled pulses, 24, 147, 242,
37, 49 -

dehydration, 234, 302, 306, 316,
393, 514, 518-19, 533

Delni, 72, 91, 94-95, 103, 173, 211,
231, 34k, 350, 459, 499

denrue, 219, 254

"desert cooler", 0




dew, U, 108, 169, 235, 485

dhoti, 77, PO-8L, 101, 238, L77-8,
40, 506
diarrhea. See under dysentery

diet, 115, 139ff., 220, 233, 491,
501-2, 526

dietary surveys, 129, 173, 176, 1¢1,
189, 501-2

digestion, 21, 24, 147, 151, 169,
493, 496-7

discomfort, thermal.
confort

See under

dispensaries, 208, 215, 278, 281
Divali, 102, 150, 171

dogs, 48, 54, .338, 376

Doms, 88, 311 ff.

doors, 30, 32, 67, 69, 238
dra'ﬂggr.ms ,» 146, 362, 365
dress. See under clothing

drought or drouth, 177, 277, 316

dust, 12-14, 70, 75, 107, 228, 237,
273, 297, 324, 458, LET

dust-storm. See under andhi

dysentery or diarrhea, 54, 103, 144,
157, 167-8, 173, 186, 206, 2i3,
29, 226, 231, 246, 282, 306, 376,
393-4, 500, 503

EARS, 239-40, 256

eastern U!. P., poverty of, 2, 106,
124, 339

ez3s, 149-51, 154, 173, 181

egeplant, 149, 183

Effective Temperature. 13, 113, 115,
320, 352, L12ff., 435, 521, 537

electricity or electric power, 7, 29,
51) 72, 93, 95’ LSR, L70

(a4
emblic myrobalan. See urder 3vala

emetic. See under vomiting
enemas, 379, 503

energy experditure, 2, 123, 140-1,
145, 492-3, L55-6, 521

exorcism, 23i, 530

FAMINE or starvation, 115, 124, 177,
217, 316

fans, 22, 24, 27, 32, 91-95, 486

fan, electric, 33, 51, 401, 443, 528

fasta or fasting, 156, 377, 519

fats, 127-2, 153, 186, 502

Fatehgarh, 97

fatipgue, heat or hot-climate or
;;;pical, 203, 319, 346, 389-91,

fevers, 14, 30, 41, 122, 152, 224,
232, 235, 254, 310, 212, 497, 511

filariasis, 279

fires, 101-2, 170, 217, 220, 224ff.,
236

fish, 181, 127, 501
flamel, 22, 41, P4, 350, 465

flies, 95‘96, 103, 107: 173; 237)
460, 462, 500

floods, 177
floors, 61, 68, 459-60, L73-4, 486
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folk medicine, 212-12, 222
food balance sheets, 190-1
foal. See under chickens
frost, 10

furniture, 68, 75, 473

GADAHAPURANA, 158, 246

ny

gija ("ganja"), 161, 173, 499
Ganges, 298, 314-15

garliec, 182-3, 237

Gaya, 185, 241, 306, 315

gentian. See under cirdvata

germs or microbes, 145, 173, 106,
225, 251, 369, 500, 502

ghee, 22, 128, 149, 152, 18L, 186,
220-1, 374, 378, 380, 491, 497

chikDvar, 158
zingsr, 149, 151, 377, L96-7

glare, solar, 237, 324, 473

zoats, 8, £9, 184-8, 242, 247, A&7,

501-2
gold, 378-9
Gomati River, 308
Gord, 124, 165, 178
gonorrhea, 233, 236, 246, 250
Gorakhpur, 302
gourds, 172, 280
grain, old, 24, 168, 222

gram, Bengal.

See under ckick peas

greens, 163, 178

grinding, arain ete., 68, 147, 161,
Jleg, 1e1

groundnus. See under peanuts
guavas, 172, 180, 240
Gupta Period, &b

gur, 101, 124, 152, 154, 156, 160,
* 169, 178, 4L96-7, 502

rhi, 170-1, 377

HAIL or hailstorms, 65, 177
hakim, 211-14

halkd. See under "light"
Hamirpur, 286

harmattan, 321

ezl

hate, 39, 1065, 1&72, L78
havelock, 39

head, protection from thermal effectséz
28, 38, 79, 82, &5, 123, 240, 509 %

headrmear, 28, 38-40, 52, 78-79, 270,
L6Z, L65, 472, L78-80, 486, 512-13

heat extaustion, 220, 223, 235, 266,
272, 277-2, 282ff,, 391ff., 508,
51, 515, 538

heat islands, 297, 517

heat syncope, 230, 234, 219, 38, 532 4

heat w~.ves. See under waves .

heatstroke, 39, 52, Sk, 217, 228, 230 *
23’}, 2‘#‘&, 25", ?65ffo » 3’&6 3’&6 » :
3984! LA J 502 5ll‘fft » 53"‘6

"heavy" (food), 21-22, 1,6-7, 372-4

hemorrhage, 301, 309, 403 :




hemp. See under éghé ‘

henna, 244, 24,7, 507

hill stations, 42, 55, 84, 466
Holi, 102

haneopathy, 209, 224, 2L7ff., 278,
505, 510

honey, 21, 24, 221-2, 244, 374,
378, 380-1

horses, 43, 45, 471, 519
horsebean, 149

hospitals, 215, 223, 278, 281, 299,
301, 307, 309-10, 491, 515

"hot* foods or substances, 22, 26,
99, 122, 1,5-5C, 153-5, 162, 173,
188, 221-2, 239-40, 499

house, cost of, €1, 63

Euien Tsang (Yuan Chwang), 24, 377

humidity or R, i., 13, €2, 90, 139,
266, 433, 515-16, 537

humors, 22, 26, 205, 216, 360, 36Lff.,

502
Hyderabad, 153
hyperpyrexia, 217, 223, 229-30, 233,

235, 266, 268, 273, 272, 302, 308,
310, 39eff., 502, 504, 511, 535

ICE, 27, 36, L9ff., 96ff., 221, 256,
469-71, 503

income (in rupees), 6, €-9, 94, 106,
174, 21

infants, 78, 1.5, 518-19

injections or inoculations, 209, 223,
246

" insects, 31, 37, &4, 117, 177, 225,
245, 324, 352

iodine, 186

iron, 144

irrigation, 118-19, 239, 317-18, 490
isabssl or plantago, 158, 244, 246

Islamabad, 120

JACKETS or tunics; 38-39
Jackfruit, 149-50, 154-5, 172-3
Jaggery. See under gur

Jains, 8, 182-3 .

Jaipur, 147

jalaun, 286

Jjal jirg, 158, 243

Jangal or "jungle", 315, 372

jars, earthen or water, 24, 26, 49,
6, 99, 156, 244

fAtra, 238, 405
Jaunpur, 9, 97
Jransi, 301, 503
Jodhpur, 93, 276
Jujube, 222

XACHCHK (houses, etc.), 61, 68, 72
k&13 pamak, 156

Kalidasa, 25, 458

kankar, 63

Kanpur, 50, 72-73, 277, 295, 300,
315, 515-i6

Kanya-Kubja Brahnans, 506
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Kapha or kapha, 24, 127, 219ff., 239
Kashnir, 302

katra, 6, 72, 475

53!§;§ or pandanus, 158, 498

kharif, 118, 147, 177

khas or khaskhas ("khuskhus"), 27,

31-32, 25, 49, &5, 89-90, 158,
222, 471

khesarl or lathvrus satiwus, 163, 189

khicari, 152

kidney beans, 149

kitchen, 67-68, 71, 93, 126, 468
K3d5, 145, 222

Koran, 238, 529

Korwas, 162

kurta, 80, 506

LACTASE or lactose, 18677
Lahore, 74, 510

lamps, 72, 101-2, 462
land-holdings, 7, ¢
lagasi, 171

lassi or mattha, 160, 184, 498

lathyriem, 163

latrines, 69, 103

leeches or leeching, 205, 379-F0, 531

leftovers, 173

lerumes. See under pulses

lentils. See under masur
light, absorption of, 76, 34k, 464

"1{ght" or halkd (food), 21-22, 24,
146~7, 185, 224, 273-4, 377-8

linseed, 245

liquor or alcotol, 45, 161-2, 173,
177, 27, 400, 4632, L6T

1ittI, 151

lotus, 178, 222

14 or hot west wind, xii, 12, 75,
84,-85, &8, 226ff,., 256, 305,
307, 347, 458, L85

Lucknow, 14, 70-71, 73, €8, 97,
100-4, 121, 124, 160-1, 176, 185,

225, 235, 27"’ 295’ 301‘2, 322)
1&59’ 1*66"7: l+36, 510’ 519: 531

MADHOPUR (pseud.), 101, 117, 123,
148, 177, 239, 242, 245, 496,
527, 530

Madhya Pradesh, 2, 111, 124, 165,
176, 178

Madras, 30, 38, 62, 82, 9.-95, 175,
276, 350, 461-2, 404, 515

mahui, 177

Mainpuri, A4, 171, 501, 530

maize or corn, 117-18, 122, 146,
153, 163, 165-6, 173, 177, 305,
496

makaradhvaj, 213, 221, 379

makhdnd, 246

malaria, 41, 54, 122, 205, 219,
231-2, 25"’ 275’ 279, 507"8, 516

Malis, 246
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Mallahs, 243

malnutrition or nutritional disease,
143, 191, 296, 310, 348, 500,
517, 526

man ("average", "reference", or
Wgtandard"), €2, 139, 144=5, 496

mango, 25, 64, 71, 149, 153~5, 167,
172, 177, 1e0, 242, 305, 458, L97

~N
marijuana, See under gaja
massage, 21-22, 24, 242-3, 509

masir or lentils, 149, 163-4, 183,
3734

matra ("mantra"), 238, 376, 530

matth3 or lassi, 160, 184, 498

M.B.Bose, :'!;D.‘c, etCQ’ 208, ?-.u, 279

meals, 43-46, 68, 123ff., 365, 468,
489, 516

meat, 149-50, 15k, 172-3, 182, 205,
501~2

meat-eating, 8, 29, 45, 53, 128, 1£2,
172, 181ff,, 501

Meerut, 64, 68
mela, 158
mercury, 213, 378-9, 50k, 531

metabnlism er B.M.R., 139-40, 267, 324,
436, 492, 526

metallic ash or bhasm, 207

microbes. See under germs

microclimate, 43, 170, 297-9, SiC

milk, 21-22, 28, 152, 15L, 157, 160,
167, 172, 181, 183ff., 231, 243,
21‘5, 2167, 378"9, L97, 501

millets, €9, 117-18, 122, 124, 153,
164-5, 173, 177, 592

miners or mining, 172, 345, 490,
536-7

mint, 151, 156, 158, 24,3, 498

mofussil or interior, "up-country",
31, 38, 51, 459, L6b

monsoon, 10, 13, 15, 24, 62, 91,
111, 122, 273, 2845, 491

months, Hindu, xi. 152, 178-9
moon, 22, 489

Moon (personified or deified), 20,
2L, 365, 529

mosquitoes, 34, 48, 95, 101, 305,
324, 338, L60-1, 482

mosquito nets or curtains, 47-48
ncth, 164

g‘

mug, 118, 164, 377

Mughals, 26-28, 32, 228

miltan mettl, 247

marlT

muscles, flexor and extensnr, 522-3

mushroons, 183

muskmelon., See under canteloupe

Muslim, 1, 25-28, 6°~69, £0-81, 98,
108, 170, 122, 238-40, 314, 343,
459, 481, 4°h6-7, 498

muslin, 37, 78, 23-84

mustard, 118, 148-9, 221-2, 243, 245

mutton, 8, 188, 502

myriapods. See under centipedes

myrobalan, 152, 156, 246
Mysore, 504-5, 507
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NAGPUP, 301 Panjab or Panlabis, 2, 6, 9, 20, 37,
67) 780 120, 171; 273, 276) 283“&,
Nais, 5, 243 323, 347, 561, 47h, 487, 489, L91,

nakshatra, 117, 520

naos, 22, 2L, 26, 42, 4k, L6, 54,
89, 96, 106-7, 119-20, 152,
L66-7, 472, LE9

neem or nim, 25, 64, 71, 119, 222,
237, 2.3, 247, 474

nenua, 172

neurasthenia, heat or tropical, 93,

New Delhi, 51, 62-63, 71, €1, g8, 90,
92, 120-1, 171, 276, 285, 296, 32

niyht blindness, 173, 214
nitrozen, 153
Northern Railway, 120, 129, 262ff,

nutritional disease.

See under
malnutrition

OIL, 21, 152, 154, 173, 181, 221-2,
237, 244-5, 320-1, 48O, 491, 532

okra, 172, 246

onions, 117, 172, 182-3, 238-9, 2&3,
283

oranges, 157, 1€0, 470, 501

Orissa, 302

PADDY. See under rice
palms, £6, 92, 156
pan or betel, 222, 3/l

cancarni-taca, 308

pandanus. See urder kevara

3C0
pannd, L55€F,, 149, 2412

narching, grain, 42, 92, 124, 19,
142, 142, 171

parera or parval, .72, 234

pathozens, See under seros

PathyBoathyam, 146, 222

Patna, £8, 103, 121, 150, 163, 186,
176, 230, 242, 255, 303{f., 486,
519

Peas, 118, lhs, 151: 163: 165’ 1?7)
189, 46, LS5

pearuts, 149-51, 164
pearls, 22, 221, 504
pepper, black, 160-1

pepper, hot, green or red. See
under chillies

perspiration or sweat, 76, 84, 91,
142-4, 216, 218, 220, 3°0,
392f£f., 46k, L67

halsa, 157-8, 492

thosphorus, 153

pice (unit of currency), 469

pigeon-veas. See under arhar

pignentation, skin, 415, 418, 482-4
piles, 219, 509

pilgrim or pilgrimage, 88-89, 104,
104, 306, 519

EIndl, 25) 71) 119, h?h
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pith helmet. Sec under topi

Pitta or pitta, 24, 216ff., 224,
239, 243, 256

pituitary, 115
plague, 239, 279

plantago. See under isabedl

poison, 228, 234, 240, 2i5, 252, 504
pollution, ritual. See under nurity
pomaxranate, 160, 470

ponds, 53, 71

Paona, 111, 476, 484

poppy, 247

potassium, 144, 397, 527, 534-5

potato, 118, 146, 149, 162, 165-6,
193, 177, 182

potters or pottery, 5, 63, 65, 99, 471
poverty, 2, 106, 124, 296, 339
prayer, 238

precipitation or rainfall, 13, 62,
73, €8

prickly heat, xii, 93, 113, 122, 1i4,
236’ 2&7, 250, 28&‘5, 2959 3&6,
349, 387, 389, 392, 497, 507,
510-11, 516, 532

proteins, 127, 1&1“2’ 1Lh’ 1L7-9, 153,
169, 181, 183-4, 186, 1¢8, 493-4

pulse or pulse rate, 375, 393, 395,
§01-2, 512, 530

mlges or lemumes, 24, 112 122 1.7,

151’ 169’ 183’ 2“2’ 377’ Sm
pumpkin, 244

punkah, 32ff., 48, 85, 93, 341,
3L69 Lél'z) h66, h68’ h?h

~ purdah, 69, 20-21, 473

Puri, 55
puris, 173

purity, ritval, 68, 70-71, 98-99,
126, 168, 242, 367, 487

pyjamas, 78, 80, 83

QUILTS or comforters, 21, 101, 479

quinine, 504

RABI, 118, 177, 490

radiation, lons wave or radiated
heat, 69, 76, €3, 106, 270, 298,
464

radiatien, seolar, 12-14, 20, 40, 67,
76, 82’ 3&3’ 3&5’ 399, h18°203
463, 477, 481, L8k, 535, 538

radish, 152, 468

railroad or train, 29, 51, 99, 104,
120, 128, 180, 207, 282ff., 206,
LEL

rain, effects of, 64, 122

rainfall. See under precipitation

Rajasthan, 2, 62, 79, €2, 154, 180,
212, 283

Ramadan, 98, 240, 520
ratanjot, 244

reqt‘ziﬁrementn, caloric, 139-40, 144-5,

1407
requirements, water, 142

retinitis, seclar, 508
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rheumatism or rheumatic fever, 1,
uh, 225, 505

rice or paddy, 22, 117-12, 149, 152-3,
164, 166, 168, 170-2, 177, 181, 490

rice, boilea, 124, 171, 222, 242, 374

rickshaw or rickshawallah, 72, 107,
286, 300, 306, 341

riding, horseback, 43, 46, 471
cingworm, 237
ritu, 19ff., 373

roofs, 27, 34, 61-65, 68-69, 73, 75,
105-7, 342-3, 47L-6, 489

Rerohafza, 158-9, 243

roons, 35-36, 63, 66-68. 72, =75,
93-94, L73-L, L4£9

roses or rose water, 26, 1582, 160,
222’ l&70, l&9-=""9’ 510

roti. See under breéd and capati

"rotten" (heat or monil), 323, 346

ourkela, 53-54

rupee {unit of currency), 6, 27, 36,
61, 63, 7€, 20-81, 3-8, 28-90,

92-93, 97-99, 128, 162-7, 170,
185, 457, 469

SADHUS or ascetics, 161, 183, 308, 499

salt or sodium ckloride, 21, 24, 142-3,
155-6, 169, 1°P1, 222-4, 241-2, 274,

224, 349, 380, 393¢f., L9L-5, 527,
532, 534

saltpetre, 27, 49, 4L69-70
sandals, 52, 79
sardalwarod, 22, 158, 221-2, 510

" san, 122

sandfly fever, 275
sari, 77-78, £0-81, 236, 478

sattl, 162f{., 172, 222, 242

sava, 117-18, 122, 165, 167, 169

schools, 121, 127, 129, 184

seasons, 10-13, 20ff., 101ff., 117ff.,

323, 346-8

semen, 154, 233, 246, 3563, 368, 529

senna, 160

servants, domestic, 8, 36, 47, 86,
%’ 92-91&, loo, 107, h?og l&?h;
509, 529

éesame, 21, 237

sex, 21-22, 102, 115-16, 150, 222,
233, 489

Shaivite. See under Shiva
Shakta, 182, 240
shall rice, 22

sharbat, 157ff., 170, 222, 23,4,
213, 246, 497, 499

sheep, 128, 469, 502

sheet or cadar, 85, 106-7

shirt, 52, 77, 80, 82-83, 85, 150
shishan, 246

shiting, 235, 246, 352

Shiva or Shaivite, 151, 182, 239
shorts, 52, 78, 82

Shuddha Ayurveda, 209, 360
Siddha, 207, 50L

slesta. See under naps
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3ikh, 8, 480

silk, 22, 41, 77, 81, 461, 481

silvsr, 378, 381

simoom, 12, 228

sleep, 12, 21-24, 26-27, 30, L4,
l&?""&e’ 5’#, 63, 101ff¢, 305,
337-8, W42, 482-9

slums, 6, 72

smallpox, 222, 231-2, 239, 246, 279,
5, 507

Smartas, 182-3
smritis, 182

sna?;;, 3, 37, 205, 338, 376, 505,

soda water, 48, 470, 498-9

soil, mystique of, 69-70

soils, trapical, 144, 337 .
solar radiation, See under radiatien
solar retinitis, 508

sorgmm, 117-18, 149-51, 164~6, 502
sperm, 115, 246

spinach, 149, 152, 178

spine-pad, L0, 465

Spring, 10-12, 22, 122

starvation. See under fanine
strav bads, 68, 102
strest-sleepers, 72, 106

"strength-n-educing® foods, 146, 162

Sugal", 22’ 28’ 101., 1[09, ]52’ 15[}"6’
160, 186, 242-4, 459

sugar, crude, See under gur

sugar cane, 21, 50, &4, 71, 117-18,
157, 178, 222, 468

suicide, 271, 345
eulphur, 153, 213, 237, 379

Sun (personificd or deified), 20,
2, 24, 218, 365, 529

sunshine or sun's rays, 10, 13, 22,
25, 73, 85-86, 173, 218, 463-4

"sun~-stroke”, 158, 205-6, 218-19,
253'6’ 271’ 273"-!&, 308’ 310’ 385’
4L,63-4, 472-3, 502, 512

supernatural, 212, 226-7, 233,
238-9, 374, 530

suran, 150
Sushruta, 19, 216, 218, 359, 366

sweat. See wnder perspiration

sweat , evaporation, 76, 82, 91,

L2frf., 435, 438, L81-2, 521,
538

sweat, prnduction, 24, 96, 32,
L211¢£., 435, 524, 538

sweat glands, M43, 424-5, 521, 538-9
sweepers, 5, 10, !

"sweet” (food, taste, ete,), 22,
155, 169, 220

sweetmeats, 28, 161, 184, 222, 501

TAHKHANA, 27, 460, 471
talisman. See under ,ja‘_.m _

tamarind, 71, 119, 156, 24
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Tamil, 504, 509, 527
taral, 124, 178
taro. See under aravi

cattie or taity, 31-32, 35, 49, 51,
L61

tea, #, 44, 128-9, 173, 498

temperature, average, 14, 110, 113,
139, 304, 540

temperature, dew-point, 14
temperature, dry bulb maximum, 10,

12, 1, 53, 71, 88, 267, 270-1,

275, 277, 281, 304~5

terperature, dry buld mm, 140
., 43, 4#, 53, 107, 267, 305,
42, 516, 51¢

Temperature, Effective. See under
Effective Teperature

temperature, globe, 71
tenperature, ground, '298-9, 471
temperature, room, 69, 71

temperature, sentient or effective,
113, 285, 289, 298, 352, 516

temperature, wet bulb, 172, 411, 414,

116, 1L19-20, 516, 537
tents, 26, 206, 270
termites or white ants, 245, 4&0
Thzkurs, 182, 245
_gla_;_gg, 150-1, 498
Tharus, 12,
thatek, 30-31, 62, 65, 70, 148
thermantidote, 35-36

thirst, 155, 217-18, 223, 229-30,
235, 24,1-2, 498, 533

Tibet, 308, 354
toddy (tarl), 156, 161-2
tomato, 146, 149, 153

topi ("topi, topce") or pith helmet,
* 39-40, 52, 79, 270, 465, 472, 51

train. See under railroad
tropical chills. See under chills

tropical neurasthenia, 93, 319, 346,
389-91

trousers, 52, 78, 80-81

tuberculosis, 162, 184, 251, 268,
279, 507

tummo, 408, 354

tunics. See under jackets

turban, 28’ 38"'39, 78"'79, 270) w’
486, 506, 512

turmeric, 149, 243, 497
tutamalane®, 158, 246
typtoid, 231, 507

UMBRELLA, 38, 85-88, 484~6

m, 1’ 25-26’ 21‘;’ m’ 251’
L59, 505

undetwear, ’00’ 77, liah 1182, m
undvlent fever, 279
Unnao, 300

untouchables, 5, 86, 88, 101, 104,
169, 182, 212, 25

urad, 122, 164, 378
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urban, 6, 97, 109, 111, 295ff,., 349

urine, 153, ?-25, 233, 233‘6, 21&3"&,
2,6, 363, 379, 393

VAIDYA, 22, 146, 211ff., 230, 242,
26, 389¢f., 505, 530

Varanasi, 31, £2-83, €8, 93, 97, 100,
106, 123, 150-1, 154, 167, 170, 225,
295, 298, 323, 345, 359, L63, 479,
515

varna, 167

Vata or yata, 219ff.

vegstarianism, 128-9, 176, 181ff., 530

venesection, 24, 205, 242, 385

verandah, 31, 35’ Ibes 62’ 66) 72‘"73’
100-1, 1C5-6, 349, 459

ventilation, 26, 31, 37, 48, 66-67,
T, 89

vinegar, 205, 2“: 498
violets. See under banafsha
Vishnu or Vaishnavite, 182-3

vital statistics, 108ff., 231-3, 278,
mo’ 311-12’ 3[.8

vitamins, 169, 178, 180, 237, 502

vitenin A, 173-4, 180, 21%, 527

vitaain B, 162-3, 186

vitamin C, 180, 506, 527

vomiting, 234, 271, 306, 370, 393-5,
500, 518-19

WALLS, 61-64, 68-70, 72, 101, 343,
469, 475~6

vasps, 2,5

watchman. See under chowkidar

e RS RS S e R S R e

water, drinking, 21-24, 49, 92-100,
154, 172, 217, 243, 306-~7, 470,
Le6, 499, 533

water supply or wells, 69, 100-1,

108, 118, 241

watermelon, 149, 153, 157, 160, 172,
499

waves, cold, 10, lba
waves, heat, 12, 97, 107, 265-6, 268,
272, 274-5, 278, 281, 302, 303ff.,

vheat, 118, WU7-9, 153, 1é4-6, 168~
70, 172, 177, 37

whitewash, 69, 343-4
\d.nd, 12, 26, 91"'92, 229, 266, l‘779
507

wind, easterly, 24, 226, 347
wind, hot westerly. See under lu

wi.ﬂdm’ 30, 32’ 67; 69’ 72, 7‘6,
106, 460, 475-6 _

e it o oy

wine, 21-2, 45, 2056, 372, 467, 499 |

women, thermal physiology of, 324,
521-2

wool or woolen, 28-29, 41, 52, 78,
8u-85, 2,0, 320, 465

work, hours of, 42-43, 54, 116ff., »
L66 3

YELLOW FEVER, 279

Yoga (system of medicine), 207

yoga or yogins, 308, 354

yoghurt. See under curds

ZEBU cattle, 1£6-8, 305
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colloquial supremacy over 43,000 square miles or 24% of the U. P.
and Bihar land area (Tiwari 1960, p. xxxii).

A fundamental sociological feature of North India is the caste
system, according to which every Hindu is born into a specific,
hierarchically-ranked social grouping which tends to be also an
occuypetional specislty. The number of castes (properly speaking,
they ere sub-castes) represented in any given village is likely to
be less than 25, typically including Brahmans (priests and learned
men), Kshatriyas (fcrmerly kings, nrobles and warriors but now essen-
tially farmer-landowners), Kayasthas (“writers' or bureaucratic
officials), Ahirs (cowherds), Baniyas {mercharis and shopkeepers),
Nais (barbers), Lohars (blacksmiths and carpenters), Kohars or
Kumhars (potters), Dhobis (washermen), Camars (leather-workers and
landless serfs), etc. Within a typical district having one or two
million people and including an urban center, there may well be over
100 such distinct sub-castes, each of which is endogamous.

At Brahmans, Kshatriyas, Kayasthas and the various prospercus
urban merchant castes by and large constitute the "upper castes".
At the nadir of the social hiersrchy are the "untouchables*«-the
Camars, Bhangis (sweepers and removers of f£ilth) and others--the
groups to whom Mahatma Gandhi sought to restore dignity by naming
them Harijan or "Beloved of God". Between the top and the bottom
caste layers just described are a large number of artisan and labor-
ing sub-castes who may be characterized as "lcwer castes", although
a few of them, or some families within them, may have attained essen-
tially an uppev-caste style of 1ife, while others are as poor and
disadvantaged as most of the untouchables.

These three major caste-based levels in north Indian society
contain approximately equal numbers of the population. Generally
speaking, they are also closely correlated with ecoromic status,

i the form 2f landed property, salaried position, or life-style.

As a group, the members of the upper stratum hoid nearly all socio-
economic, political and intellectual authority, although less than
ten per cent even of these constitute what we might cali India's
social elite. This "elite® consists of men who have at least twelve
ye&ers of education, who speak English, who have economic means
permitting the ownership of a car, or at least a motor scooter, and
vwho occupy important or prestigious jobs. Virtually the whole of
this group live in cities.

Preceding page blank
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About 87% of the people in North India are rursl by census
definition; that is, they live in villages or towns having less %i»
than 5000 population.1 At its extremes the rural-urban distinection
is a significant one in terms of style of life. But it is blurred
snd not easil” msintained, for Indian cities retain many features
of village life and a ccnsiderable proportion of the urban popula-
tion are migrant workers whose families remain in the village.

The North Indian city typically includes spacious "Cantommeat' and
"Civil Lines' areas (formerly housing British officials) and one

or more other modern colonies for middle- and upper-~cigss residence.
rdowever, there are lsrge concentrations of urban slum dwellers who
live in bastis (semi-rural enclsves on the cutskirts, tending to
consist of single castes), jhuggis {(hutment slums, often unauthorized
but difficult to raize once they are built), etc. Finally, every
city has its katra-"bazaar" or old residentisl area, with narrow
dark lanes and congested shops or stalls on the ground floor,
perhaps offices on the second floor, and tenement rooms cn the
third and fourth stories.

Indian socio-economic statistics are often at some variance
with each other, reflecting differences in survey approach, popula-
tion sample, etc. However, much of the relatively impoverished
condition of material life in North India can be conveyed by a
series of relasted statistics, of the following sorts.

7l
\

-

For India as a whole, national income rose 647 between 1951 and
1966, but per capita income increased only 21%, from Rs. 247.50 to
Rs. 298.30 per anaum.? In Uttar Pradesh the figure was only Rs. 255
(Mishra 1968, p. 194), while Bihsr is the poorest Indian state, with
a per capita income about 20% less than that of U. P. (Overgeas
Hindustan Times, Febr. 22, 1969. p. 5). Panjab, the wealthiest state,
enjoyed a per capita income 65% more than that of U. I'., according
to the same source.

1Towns of over 5000 population which have less than 1000 persons per
square mile or less than 757 of whose adult males hsve non-agricultural
occupations are also offi:cially classified as rural.

?Throughout this report, wherever sums cf money in Indian rupees (Rs.)

are stated without an equivalent quotatior in U. S. doliars {$U. S.),

the following rates cf exchange should be assumed for recent years:

Rs. 7.50 = $1.00 (after June 5, 1966); and Rs. 4.7619 = $1.00 (prior i

to June 5. 1SH5). =
6



Most socio-economic statiastics for Utta Pradesh are slightly
less favorable than those for lrndia as a whole. Thus, in U. P.
the annual per capita expenditure for clothing in 1961 was computed
at about Rs. 20 and for health at Rs. 7. The average dailly food in-
take per adult was probably somewhere between 1800 and 2400 calories’
and average life expectancy was 39.4 years for males and 28.4 years
for females (Census of India, 1961, Vol. XV, U. P., Part 1 B, p. 3%2).
In U. P. also the male and female literacy rates were 27.3% and 7.0%
respectively. About one person in 3000 had a B. A. degree or equiv-
alent in science, engineering, technology, or medicine. The average
land holding per rural family wss five acres, of which three acres
were sown or cultivated. The average net consumable grain available
per adult per dey was 15.22 oz. Although all except four U. P. towns
over 20,000 population were electrified in 1961, only 7.2% of the
village population was benefited by electricity.z Automobile regis-
trations in U. P. ranged from 238 per 100,000 population in Lucknow
District and 338 per 100,G00 in Naini Tal District.’

§

4
—

'Reasons for imprecision in this figure will be discussed in
Chapter III.

IThe total electric capacity in U.P. in 1960 was 378,000 kwh, »ut

with an annual growth rate of some seven per cent this figure has
probably doubled by ncw, in 1970. But in 1950 the annual per capita
consumption of electricity in U. P. was only 12.81 kwh, compared to
an all-India figure of 23.94 kwh, and only 1.63 kwh of Chis consisted
of "domestic light and small power". Most of Uttar Pradesh's
electricity went for 'industries including water works' (7.47 kwh

per capita per year), {irrigation {2.43 kwh), "commercial lighting
and small power" (1.10 kwh) and “public lighring" (0.18 kwh)

(National Council of Applied Economic Research op. cit., pp. 149-151).

JSources from which these statristics were taken include: Hindustan

Uttar Pradesh; Census of India, 1951; Techno-Economic Survey of
Uttar Pradesh; Statistical Outline of Indian Economy (Kulkarri 1968);

and unpublished dats f£rom the U. P. Department of Economics and

Statistics, Lucknow.
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Figures of this kind, however usefui in delineating an overall
socio-economic profile of over-population, under-development, and
poverty, tend to mask the high degree of contrast and viration within
North Indian socilety which includes, for example, a number of million-
aires and former Maharajas aiong with {ts poverty-stricken millions.
It includes castes ranging from untouchables to ritually elite sub-
castes of Branmans. It is composed of numerous Hindu sects and cults
in addition to the large minority (6.5% of the U. P. population fn
1960) of Muslims and smaller numbers of Christians, Jains and Sikhs
(0.14%, 2.0% snd 1.4% of the population, respectively). While the
typical or average man ia North India is a villager snd a farmer,
large numbers of the population fall into such occupational categor-
ies as shopkeepers, craftsmen, factory workers, students, government
workers, traasport workers, etc., and the variety of specialized
occupations ap well as styles of life is indeed enormous.

Although what was previously described as the Indian "“social
elite"” is not easily identified, it may be illuminating to compare
the socio-economic averages cited above (which, of course, are
heavily weighted by the 877 of the population that is rural) with
some statistics gathered about 1984 by the Indian Institute of
Public Opinion. A countrywide sample of 1000 families of urban
Indians wae surveyed. About 227% of these families had monthly
incomes of under Rs. 150, 51% between Rs. 150 and Rs. 500, and 247%
over Rs. 500 (3% failed to answer the question or did not know). iIn
short, the sample was approximately representative of the Indian
urban upper-middle class, while the 24% of the sample earning over
Rs. 500 per month would include many of the "szocial elite". Some
statistics of relevance based on the survey of 1000 families are aa
followz: 21% of tne families employed full-time domestic helps (paid
at the average rate of Rs. 24 per month), while another 307 of them
used part-time domestic help. Three per cent used gas cr electricity
for cooking, while the remainder burned charcoal, kerosene or wood.
Only one family had a washing marhine; two femilies had an air-
conditionar. But 60% had » radio, 30% a sewing machine, and 67 a
telephone. Only 23% ate eggs and 49% used milk, but 33% drank
coffee and 75% tea. Only 2% had ever tasted beef and 8% chicken,
but 447 ate mutton occasionally. Forth-three per cent of the families

h+4 a bicycle, 5% an sutomobile, and 37 a motor cycle or scooter
(Iﬂf“gn Tratdtinba ~AF :)cc‘n"n Nend ond A~ 7-1Q
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A systematic study such as that of Shukla (Shukla n.d.) is
required to document the large range of economic well-being in
rural north India, even among the residents of a single village.
Shukla divided a carefully selected sample of some 14,000 people
in 32 villages in Jaunpur District into five groups based on
land~holding. The 6.2% of the sample population in the largest
land-holding group (averaging 17.7 acres per family) had an
annual family income of Rs. 4987, all but Rs. 204 of it derived
from farming. By contrast, the 36.2% of the sample population
in the 1.0 - 2.5 acre land-holding group had a total annual family
income of only Rs. 662.45, of which Rs. 389.45 derived from farm-
ing and Rs. 273 from other sources (crafts, paid labor, etc.).
Anomalously, the most landless group, averaging only .55 acres of
land per family, and consituting 31.7% of the sample population,
had an average annusl family income of R2. 733.30, larger than that
of the previously described group. However, only Rs. 148.30 of
this was derived from farming, the remainder undoubtedly being
attributable to the earnings of village men temporarily working in
the city. Significant differences in allocations of household
budget and in livestock holdings were also reported by Shukla, as
well as a large difference in daily caleric intake between the
highest and the lowest strata of land-holders (reportedly 3068
calories vs. 2162 calories, although it is not cleax how these
values were determirad.)

C. The Climate’

The climate of the Indian sub-contient i3 primarily dictated
by two factors: latitude and the monscon wiads. At eight dezrees
north latitude, the southern tip of India is well within the equa-
torial belt, while the northernmost externsicn of the North Indian
plains, at ebout the Panjab-Kashmir border, is only slightiy more
than 32° north latitude, equivalent to Sar Diego, California or
Savannah, Geoyrgia.

1Recommended general sources for the North Indian climate are:
Climatological Atlas of India (1906); Chatterjee (1954); Spate
(1954); and The Gazetteer of India (19653).
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The region of central northern India, which is the primary
focus of this study, and including most of the states of Uttar 1
Pradesh and Bihar, lies at approximately 22° - 28? porth latitude,
which on the North American coatinent would be centered at about
the latitude of the southern tip of Texas or of Florids. The
climatic regime of mild to cool winters and hot summers which this
continental l:ctitude would ordinarily dictate is rather profoundly
modified in India by the seasonal monsoon patterns. The general
climatological profile of north Ind{a can be illustrated by
monthly meteorological tablies for Allahabad (Bamrauli Aerodrome},
a centrally-located and representative stetion (see Table 1).

Europeans generally find November and February to be the most
comfortable montks in North India (Ambler 1965, p. 273). In every
cther month except December and January the average daily maxima
are above 90° F., while in December and January the average daily
minima fall to a chilly 47° F., a cold made more uncomfortable by
the complete absence of central heating in houses and buildings.l
Ground frosts cften cause damage to field crops, occasionally
injuring them severely. However, there are only a few cloudy days
in the course of a normal winier and the almost daily warming effect
of bright sunshine goes far to bring December and January also with-
in the comfort zone. e

4

That combination of warmth, moi_ture and greening vegetation
which gives the season of Spring its special charm in temperate
zores 18 lecking in North India. The ieaves of many trees fall
and are replaced by new growth in & brief continuous process in
February and March. There is little if any rain from February
onward and the ground end vegetation become dry and dusty. Although
margo and some other varieties of trees blossom at this time of year,
it !; more importantly a time of crop fruition, of approaching wheat
aad barley harvests. Actually, North India has no Spring in the

1A recent study by Raghavan (1965) establishes a statlstical basis for

my impression that North India's occasional cold waves are indeed

relatively severe ({see Plaralp 1966). Raghavan counted the number of

cold waves vetween 1911 and 1961 throughout India, and calculated their
chisractevistics. While the largest number of Cold waves occuited in

the Jammu-Kashmir region, the most intense cold waves, in terms of depar-

ture from normal temperature and duraticn in time (up to 19.8° F. and

seven days, respectively) were found In the states of Bihar and Utter :i;
Pradesh. 10
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European sense, and the village boys and girls also tend to pass
quickly from childhood to adult roles with little of the Spring- ii;
time of adolescence.’

The onset of summer is graphically described by Marriott:
"Grass and weeds are carefully dug up, roots and all, to be used
as animal fodder. All usable leaves are stripped off the trees
systematically. The entire land lies absolutely bare and brown
for three months of each year; the air, too, 18 brown, for it is
fuli of the precious soil, dried and blown about as dust. (Marriott
1952, p. 263)%

The hot-dry or "summer' season usually reaches its peak during the
last two weeks of May and the first two weeks of June, although
potentially lethal heat waves can occur as early as April. This
heat is accompenied by increased air turbulence, convective currents
forming the "“loo" (;Q), a simocm-like wind which usually blows
most strongly at mid-day in response to steep atmospheric pressure
gradients. However, these hot westerly winds sumetimes continue
through the evening and night also. The li is a phenomenon of
special dread in North India, as we shall see. Anhis or dust-
storms occur during the summer and may be so severe as tc cause
almost total darkness during the dsy or, if they come at night,
literally to choke off sleep, and in any event to leave a thick
coat of grit througl. 't the houses.

14
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While official daytime temperature records reach nearly 120‘ F.

! 1 this connecticn, the comments of Maclachlan are suggestive.

He notes that Americans assume a five-stage life pattern: infancy,
childhood, adolescence, maturity and old age. But in much,

probably most, of the world (and this is certainly true in traditional
India) there is a three-~stage pattern: childhood, maturity ana old
age (Maclachlan 1958, p. 98).

zMy only disagreement with this description, at least for much of
eastern U. P., is that the April-June countryside kas & much higher
albedo than the color "brown" would suggest. In some places the soil
is almost white-gray in appearance, thus argmenting the effect of
solar radiation.
12 :Si
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at most Nerth Indian weather stations, considerably higher readings
can be obtained in dead-air locations in cities and where there may
be added radiant and convect!ve heat effects from sun, exposed rock
outcroppings, buildings and pavements, etc, Insolation in the summer
season is affected by the large amount of dust in the atmosphere,® a
situation described subjectively and very feelingly by Goodfriend:

o o o During Delhi's summer thkere was no sun, no visible
orb, no single source of light and heat., Rather, the

sun suffused the air, turning each particle into an ember
that scorched the skin, withered the insides of the
nostrils, and suffocated the lungs. (Goodfriend 1963,

p. 177)

The approach of the monsoon ushers in a period of great irregular-
ity and unpredictability of weather. The monsoon (strictly speaking,
the southwest monsoon) crosses North India from east to west from the
Bay of Bengal to the Northwest Frontier. It normally reaches eastern
U. P, about June 20, but can arrive one or two weeks earlier or later
and with widely varying amounts and patterns of rainfall. Sometimes
there are pre-monsoon showers and cooling breezes; som:times, instead,
there are enervating increases in humidity with high temperatures.

Over the next four months the rainfall in Allahabad normally totals
36 inches, and on 43 out of 122 days there is measurable precipitation
(0.1 in. or more), However, the monsoon regime is highly unstable and
while up to 10.5 inches of rain in a 24-hour period have been recorded
in Allahabad, every year there are several cloudless breaks in the
~wonsoon of from two days to a week or more when high heat and high
humidity occur in combinatiun, In general the rainy secason is a time
of rapid change and contrast, not so much in dry bulb temperature as
in seatient or effective temperature., The average monthly minimum
temperature in Allghabad in both July and August {s 75°F., but after

l1n Allahabad, the wonth with the highest averszge daily solar radiation
on a horizontal surface is, surprisingly enough, April: 650 cal/cm®/day,
despite an average daily duration of bright sunshine of 9.8 hours per
day. May has 10.0 hours of sunshine and the sun is at a higher angle,
but due to the increased dust in the atmosphere {and to slightly more
moisture, on average) the radiation ioad in May is only 600 cal/cm’/day
(Mani, Swaminathan and Venkiteshwaran 1962, p. 199).

13
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two or three days of nearly incessant rain even this temperature can ‘E:
feel unpleasantly cool, However, daytime veadings of 102° F, with

extreme humidity may occur during breaks in the monsoon, and in a
five-yesr study of dew-point temperatures in Lucknow, the highest of

the year (86° F,} was found to occur in September (Prama ik and

Barlharan 1951, p. 140). Villagers comment on the fact that the sun's
rays seem especially intense during breaks in the monsoon (even though

the angle of inclination of the sun diminishes progrescively from its

Jurne peak), since the air is washecd entirely free of dust. The relatively
rapid transitions between steaming and chilling (almost & diurnal pattern
in late August snd September because of the wery heavy dews) is also

cited by North Indians as the cause of the epidemiological fact of a
marked increase in sickress and fever as the rainy season progresses.

A 20th century English climatologist appears tc agree with them:

The hot sun besting down on the saturated ground, after
the rains have left, draws up mists and vapors from the
swamps, with their attendant fevers and rheumatism which,
to an asppalling degree, swamp the energies of the Indian
peasant. (Miller 1943, p. 145)

Since the description of human environmental adaptatiors in the
following pages covers a period of over 2000 years, the question ariszes
as to what secular changes in climate, if any, may have occurred during
¢his period in North India. The subject is one rampant with hypothesis
and speculation (see Lamb 1966), but very uncertain as to fact. However,
Lamb has suggested that during the perjod 4000 - 2000 B. C. world
temperature was on average some 3,€ +.,° higlier than at t.ie present time,
then gradually f:ll to the point where irom ab out 500 B, C. - 500 &, D,
European glaciers re-advanced and lakes rose (Ibid., p. 7). North India,
row often described as a '"treeless plain", was heavily forested ia Vedic
times., Even as late as the seventh century when described by Chinese
Buddhist pilgrims,

There is reason to believe that rairfsll was rather
heavier than in recent years . . . (Basham 1963, p. 194)

Cereals were grown in what is now th: Rajasthan desert during th2
Harappan civilization, the water ta*e in northwest India was much

higher, and the mofsture lingered on cufficicntly tc mgke possible
A.exander's march vo India in 327 B. C, (lL.amb 1968, p. 114). Average
ceumperatures at this time may have been as much as 3.6 F.° lower than

at present,
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Another warm cycle may have reached its peak about 1000 A. D.,
with another cooler period (sometimes called the '"Little Ice Age'" in
Furope) occurred between 1550 and 1850. So far as the recent past is
concerned, Kraus has noted a steady increase of pressure amplitude
over North India during the 20th century, which has resulted in
colder winters and hotter summers {Kraus 1956). Of course, the average
temperature changes referred to here as secular trends are extremely
slight, compared to the unpredi-table week-to-week and year-to-year
fluctuations in temperature and precipitation. There may have been
a trend to retardation of the scuthwest monsoon across North India
during this period, for O'Meara mentions in passing that in the 1890's
the monsoon reached western U. P. about June 15, but thereafter became
gradually later until, in the 1930's, it did not reach that area until
as late as July 20 (0'Meara 1935, pp. 63-4). However, the wap of
monsoon progression in Platt's recent compendium shows a cdate of
onset for western U. P. of about June 20 - 25 (Platt 1962, pp. 20-1)
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ADAPTATIONS TO HEAT IN THC PAST

A. The Ayurvedic Tradition

To a degree protably unequaled elsewhere in world history, the
philosophers and scholars of ancient India elaborated exhsustive but
mainly speculative systems for categorizing phenomena in the universe.
Every Hindu art and science, from politics to architecture, from
music to medicine, was interwoven with the basic Indian metaphysical
and philosophical constructs. However, since these derive from
several distinct schools of philosophy they are perhaps too hetero-
geneous, even self-contradictory, to be called a single system.

This 1is nowhere more true than in the case of the medical art or
eclence.

E To understand ‘! traditfonal or clessical Hindu approach to

the varivus aspecis of hicat stress and heat effects it 1s necessary
to explore the concepts of Ayurveda, the "Wisdou of Long Life" which
1s the essential system of Hindu indigencus medicine.’ Ayurveda
today is a vast concretion of generil principles, therapeutics and
materia medica, the cumulative work of centuries and generations of
early physician-surgeons. The best-known sourcebooks of Ayurveda,
however, remain the Caraka Samhita and the Sushruta Samhita,

| compilations attributed to Caraka (lst century A, D,) and Sushruta
(4th century A. D.).

One chapter of the Caraka Samhita 1s devoted to ritucarya or
f regimen. According to Caraka the year is divided into two halves,
each containing three seasons (ritu) as follows:

1see Appendix A: Description of Ayurvedic Medicine.

Preceding page biank
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I. "“Taking" or "Absorbing" Half
Shishira (Winter seas"n) mid-December to mid-February’ i‘;

Vasanta (Spring season) mid-February to mid-April

Grishma (Summer season) mid-April to mid-June

II. "Giving" or "Liberating" Half

Varsha or Pravrish (Rainy season) mid-June to mid-August

Sharad (Humid or Dewy mid~August to mid=-October
season)
Hemanta (Autumn season) mid-October to mid-December

The "Taking Half" of the year is 80 named because the Sun is in its
northward course and, according to Ayurvedic belief, during this
period the deified Sun dominates earthly life, taking away or absorb-
ing moisture and energy from the earth and its creatures. During the
“Giving Half" the Moon is believed to be dominant and to act as a
replenisher and restorer of vitality.

YThese monthly approximations are my own, and differ slightly from
those provided by most English-language translators of the Caraka
Samhit®, who give slightly later monthly equivalents for the six

ritus, e.g. Vasanta = March-April; Grishma = May-June; etc, While

Caraka did not identify the seasons with months, the Arthashastra
did so in terms of the Hindu luni-solar calendar (Agrawala 19%3,

p. 179), and its correlation approximates that given here, which
certainly better reflects the climate of U, P, and Bihar. Probably
the discrepancy is attributabie to the fact that during the Vedic
period the Aryans were mostly settled west of the Yamuna (Jumna)
River--the present-day Panjab and West Pakistan--where monsoon
effects arrive later than in central North India, the area of this
study (Mukherji 1968, p. 179). At best there are always difficul-
ties in making calendrical correspondences because Hindu solar,
luni-solar and lunar calendars are not uniform throughout the
country and the ancient Indian astronomers failed to take into
account the precession of equinoxes, resulting in a slippage of
several days since the time of Caraka (Xincaid 1943, p. 257),
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While Ayurvedic and classical Indian literature speak of six
seasons, they recognize three seasons as basic and distinctive, while
the remainder are e¢ssentially transitional periods, This is also
the idea of the average North Indian today and it represents no more
than 2 straight forward translation of the extremes in temperature
and humidity vieible in the modern climograph of any n>rth Indian
weather station, such as that of Allahabad (se« Figure 2). Thus,

a winter or cold period (December-Februa ry), a summer or hot=-dry
period (April=June), and a rainy or humid period (July-September)
are thc three landmark seasons of the year, each with its own
distinctive characteristics (and stresses) which are forcefully
impressed on the awareness of the people subject to their regime.!

According to Ayurveda, seasonal changes are a major cause of
disturbance to the vadily equilibrium which constitutes good health.
Their effects are both direct, through temperature, humidity, solar
radiation, etc., and indirect, acting upon water and food plants,
Caraka notes that in mid-winter man's energy and vitality are at the
highest peak. The '"gastric fire" is then capable of digesting large
quantities of food, as well as food having a "heavy" quality. Indeed,
the body demands such food, and specific imbalances arise if the demand
is not met, Thus, in winter one should eat foods of the "oily", "acid"
and "saltish" categories, meac (especially meat of animals native to
aquatic or marshy habitats), wine, honey, milk, sugar cane juice,
animal fat, oil and new rice. One should drirk hot water and should
resort to oil massages, hot-house sudation, sunbaths, cellars and
other warm places. Clothing should, of course, be warm and thick, and
Juilts, skins and furs are recommended as covering for sleeping. A
thick paste made from eaglewood should be plastered on the bodv for
warmth, Winter is also the preferred time for sexual activity:

One should lie in bed with a plump and passionate woman,
warmed up by aphrodisiac wines, and spend the night in
her embrace. (The Charaka Samhita, Vol. II, p. 28)

1Endeavoring to align the Indian climatic seasonal year with that of the
temperate zones, the Indian Ministry of Food and Agriculture's Indian
Crop Calendar propeses the following standard four-season classifica-
tion: sprirg (Febr, 15 -~ Apr. 15); summer (Apr. 15~ Sept. 15); autumn
(Sept. 15 « Oct, 31): egnd winteyr (Nov, 1 - Febr, 15) {India. Ministiy
of Food and Agriculture 1956, p. 13). But this formula igncres the
impoitant differences between the hot-dry and the hot.~wet seasons.

21




TRCVETYTI

TR

S T T A Ty

However, daytime sleep or naps are strictly forbidden. By implica-~
tion, winter is a time for an "early to bed and late to arise" ‘
schedule.

In the period of Vasanta or spring (mid-February to mid-April),
certain definite humoral imbalances tend to develop as a result of
the excesses of the previous season affected by the increasing heat
and the drving, burning, vitality-sucking rays of the ascendant sun.
caraka recommends various medicinal purging procedures. This is
also the season for indulging in physical exercise and athletics.
vy massage is prescribed, as well as frequeat bathing with tepid
~scer. One should eat foods of "medium" rather than '"eavy" or
"1ight" quality, including the meat of such animals as rabbit,
antelope, quail, and partridge.

During the burning, desiccating summer season human vitality
reaches its nadir. Caraka advises one to eschew sexual activity
and all physical exercise, to nap or sleep at midday in a cool
room, and to sleep at night on an open terrace, exposed to the moon
and breezes., Carments ol light silk were in fact used in India in
the hot season (Upadhyaya 1947, p. 28). Both men and women applied
a paste of finely ground sandalwood dust, often colored with lac or
dyes, in patterns for cosmetic effect, and for coolness, Caraka held iy
it desirable to be in contsct with pearls and gems and to be fanned
by fans dipped in sandal water. Caraks recommended "1light" food,
especially that in which the "sweet", "cool", "1iquid" and "oily"
propercies predominate. "Saltish", "acid", "pungent” and "hot" food
and drinks should be avoideZd. Wine should not be imbibed and water
ghould be drunk after boiling and cooling. Some foods specifically

vacommended are shali rice (that which grows in damp soil or a water-
covered field) with ghee and milk, cool barley meal with sugar, and

the meat of forest animals.!

In July the cool rains of the monsoon in combinatfon with a
weakened digestive fire and other conditions lead to imbalance and

1The Caraka Samhitd sets up two contrasting types of habitat:

Sargxs ofualta
forest (jangel) and marshland (aniipa). There seems to be a coa-
tradiction between prescribing rice derived from a marshy habitat
but prohibiting the flesh of anupa animals, such as boar,
rhinoceros and buffalo, but vaidyas can no doubt offer some explana-

tion.
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Figure 2. Climograph of Allahabad, Uttar Pradesh, India
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discases appropriate to this time of the year. Ordinary water should
not be drunk at all; only the liquid or brothk in which pulses have
been boiled are to te used. Wine made from honey is also recommend:d.
It is important to follow a strict daily regimen in this season, to
try to avold the extremes of cocolness of the rains as well es the
sun's rays during gaps in the monsoon, One should try to spend time
in dry places and to have dry massage. ‘Acid”,'"saltish" and "oily"
qualities should be scught in food and to build up the gastric fire
one should eat barley, wheat and rice which sre two or three years
old, since old grains are more easily digested than the new crop.

As the monsoon diminishes, th: sun's rays in the Moist or Dewy
season of September fall through brightly washed skies with a special
intensity, upsetting the body which has become habituated and
sensitized to the cool .onsoon. To counter the specific types of
imbalance resulting from this, Caraka recommends blood-letting and
purgation and the avoidance of exposure to sun and to easterly winds.
Certain "bitter" foods should be used, as well as food and drink
that are "light", "sweet" and “cool”, as in the summer season. But
the water found in rivers, pords and wells at this tihe is considered
extremely pure, limpid and healthfui for drinking, as it is alternately
warmed by Sun in the Jday and cooled by Moon 2zt night.

Except in the summer, daytime sleep causes Kapha (''phlegm") and
Pitta ("bile") to be excited. Therefore fatty persons and those of
"phlegmatic" constitution should never sleep in the daytime.
Kaviratna (1901, pp~ 240-1) lists a variety of diseases caused by
day sleep. He also notes that, whereas night sleep produces dryness
in the system, daytime sleep (unless it occurs in a sitting posture!)
leads to oiliness.

There are some incidental references in the literature of ancient
India to the methods then popular for protection against high thermal
stress: 1light and loose-fitting clothing, fans, etc. The Chinese
Buddhist pilgrim Yuar Chwang or Huien Tsang (600-664 A. D.), writing
during the Gupta period, described the provision ip cities of
forested areas with arbors, which by their coolness seemed to dispel
the summer heat. Here were also arrayed porous water jarg for drink-
ing purpeses, while swimming in ponds and rivers was also poy lar
(Saletore 1943, p. 151). During this and earlier periods the more
prosperous social classes at least utilized water in many ways to

counteract the hot dry daye, Bezides axtificlial lakes, pocls and
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fountains for bathing, the poet Kalidasa described a "water-machine®,

apparently a sort of revelving sprinkler whose effect was scmewhat
1ike that oi the sprinklers used to water lawns in modern America,
There is also occasional mention, in the homes of princely persons,
of subterranean chambers at one end of a bathing peol, cooled by
water on all sidss (Basham 1963, p. 204),

The ideal principles of ancient Indian village architecture are
laid out in the Manssara or Silpa Shastra. This work was compiled
about the 5th c¢r 6th century A, D,, but it embodies much older
traditions, even though Reman influence (Vetruvius) {s also discern-
ible. This work recommends that a village site should slope toward
the east, with principal streets laid out on an east~sest axis to
allow purification all day by the sun's rays (Havell 1915, pp. 8-9).
The main streets should be intersected by shorter north-south streets
fox air circulation,?® Although villages and towns were o ten ideally
laid out according to a religious symbolism (lotus, Swastika, conch,
bow, etc.), and the site was considered sacred, the houses in
practice usually clustered near water, whether a river, lake or pond
(Mukerjee 1940, p. 376).

B, The Muslim-Unani Influcace

The firet incursions of Islamic armies into northwest India
occurred in the 12th century. 7lhey were the prelude to a lengthy
succession of invasions which brougnt Muslim rule to North India,
through several dynasties ending with the Mughels, Persian and
Arabic cultural influences followed the Islamic political hegemony
and awong these was the Greco-Arabic system of medicine known today
as Unani ox Unani Tibbiya. Ia this report only a brief--undeservediy

At the central cross-way of a village there snould be a large
neem, pipal; or mango tree,
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brief, to Le sure-eresums of Uneai medicine will be made.’ While

it seem2 to be primarily derivecive from the Aristotle-Hippocrates- O

Galem humoral theorv (the word Uranl literally means "Greek"),
there 18 no question that it was aiso fnfluenced at an early stage
by «ncient Indian or Ayurvedic ideas. These were synthesized and
reinterpreted especially by the Arab physicians and philosophers
Rhazes (c. 865-932 A, D,) snd Avicenna (980-1037 A, D.), whose
varfouys works have long been svailable in the original and in
translation.

Unani recognizes four humors instesd of three and its Arabic-
language medico-philosophicel! structural concepts are differeat
and carry their own flavor. But in actual practice, eupecially in
the North Indian milieu, Unani i{s fundamentally similar or analogous
to Ayurveda. Indeed, both Unani and Ayurvedic practitioriers in
Ind{a today nearly always make the statement in conversation tbat
Ythere isn’t any real difference between them".

Like Ayurveds, Unani treats imbalances or excesses, such as
those of heat or cold, by an externzl or internal application of
substances having contrary or balancing qualities and effects. In
Unani materia medica, for example, ses water is reputed to be "dry", .
pepper “hot" and roses ''cold". It is not surprising that rose i”
water as a cooling Jrink is especially associated with Muelims and »
that rose gardens were so much loved by the Mughsl rulers.

As decribed by Mujeeb, at least the nobles and more prosperous
classes among the Muslim rulers always scught to arrange their
houses in an open or airy location, exposed on all sides to the
wind, and especially the northern breezes (Mujeeb 1967, p. 371).
Large tents were often added to the houses for night-time social
functions, but during the hot days men took repose inside the
house walls and courtyards, which were supplied with jars and
fountains of water. Covered terraces were especially designed
for exposure to breezes for sleeping at night, and they opened into
a large chamber where the bedstead could be easily moved in case of

'Reference sources on Unani medicine fnclude the following: Report
of the Comnittee on Indigencus Systome of Medicine (1948); Afnan
1958; Siddiqi 1959; Leclerc 1960; and Sanyal 1964,
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rafn or dust storms, or tne late night chill.?

< Some of the adsptations to heat utilized by the early European
settlers In India, as described in the ne:t section, were initially
borrowed from the Mughals. An often~quoted lament of the first
Mughal king, Babur (1483-1530), recorded in his diary, would suggest
that he found both the cultural and the climatic enviromnment of
India difficult:

Hindustan 18 a countxy of few charms. The people have no
goou looks; of social intercourse, paying and receiving
visits, theve 1s ncne; of genius and capacity, none; of
nanners, none; in handicraft and work .here is no form or
symmetry, method or quality; there are 1» gocd horses, no
good dogs, no grapes, musk-melons or first-rate fruits,
no ice or cold water, no grod bread or cocked food in the
bazaars, no hot<baths, no colleges, no candles, torches
or candlesticks. (B¥bur Nams, p. 191).

But by the time of Akbar's death (1605) a regular system of ice
supply from the high Himalayas had been organized, and Abu ‘1-Fazl,
in the Ain i Akbarl, mentioned that even ordinary people used ice
in summer, while the great noi:les used it all the vear round
(Moreland 1920, p.257).® 1In addition to ice, various techniques of
evaporative cooling and the chilling of liquids by saltpetre were
also known to and used by well-to~do persons, at least. Only one
Mughal practice appears not to have been widely accepted by later
European settlers: the tahkhana or underground room described by
Bernier and other European visitors to the Delhi court. This
subterraneous apartment was furnished with large fans; however,
more of the Mughal nobles probably favoreda khaskhana, or room
avaporatively cooled by walls and roof of khas.

So far as typical dress during the Mighal era is concerned,
the literature is rather ccontradictory. Moreland says that

Lhnny Anglo-Indian and present-day Indian houses of well-to-do
persons continue this grchitevivaal Sz22+ewe: a3 recm on the rocf
where beds may be moved when the elements disturb the night’s sieep.

3The very high price that was qucted at that time (cne rupee per
pound of ice) would seem to have excluded all except the wealthy,
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descriptions of North Indian clothing at the time of Akbar's deatd
generally picture pecple as naked from the waist up, while writings
of that time make no mention of the use 0of woolen garmente,
blankets or turbans (Moreland 1920, p. 276). But Chopra claims
that even the poorest people always wore turbans to protect the
head from heat and cold.

Bare-headed person: were little respected in medieval
India, and people invariably put on a cup or a turban
while stirring out of their houses. (Chopra 1963, p.
8)

It must be left to competent historiane to decide where the truth
lies in this matter.

Chopra particularly emphasizes the importance in the medieval
Indian diet of sweetmeats, for both milk and sugar were very plenti-
ful in those days. One has thc inpressior that these milk-and-sugar
sweets, of the same type that are still in North Indian halvai
shops today, were almost a staple food. Thus, the Freach traveler

Tavernier reported that

Workmen return from business and according to the
custom they wake no supper, they eat some sweet-

meats and drink a glass of water., (Chopra 1963.

p. 35)

Another visitor, Della Valle, concluded simply that the Hindus lived
on butter, cheese, milk, bread and sweectmeats, and early European
travelers were overwhelmed by the sight of whole bazaars with no
other shop but sweetmeat sellers (Ibid., p. 36).

C. Anglo-India

The final alien minority who were to rule Indiu arrived first
as "factors" and “writers" or officiais of the Zast India Company
and were largely a male society until around 1835, when the Suez
Canal was opened and English women began to arrive in Hindustan
in greater numbers. The uncertain jurisdiction of "Jehn Company"
over the Gangetic plain was succeeded in 1858 by the British Raj.
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Social historians of Anglo-Indian® life and customs describe a

3 gradual evolution from 1700 up to World War 1I. In relation to

' environmental adaptation and protection too such successive 'nnovs-
tions as the railroads and electric power were important landmarks
of technological change, However, the following glimpse into an
irteresting snd nearly-vanished chapter in the history of human
adaptation to heat in Nortk India will focus mainly cn mid-1Sth
century Anglo-India, a time immortalized by scores of sharp-eyed
chroniclers from Fenny Parkes to Rudyard Kipling. According to Reo,
the hot Indian climate was & consistent theme or backdrop in Anglo-
Indian novels and literature from the earliest to the last, and
tended to lay a melanchely shadow over them. For Kipling., the
best~knowr Anglo-Indian author, the almost unendurable lieat became

o o o a sinister force, an evil character, destroying
his countrymen and making India the "grim step mother,"
"the land of regrets". (Rao 1967, p. 59)

As Greenberger has recently put it,

o o o the basic image of the climate of the country

wvas one of fantastic heat, A climate in which it
é;} would be difficult for any Briton to work up to his

capacity--this was India. (Greenberger 1969, p. 40)

1. Housing and Cooling Devices

According to Spencer and Thomas, the first ventures of Europeans
into the world of tropical Asian living, from the 150's onward,
were marked by an appalling naivet€:

The wearing of wool, the eating of neavy, high-
calorie meals, and the building of tight, airless
houses were practiced by the Portugese, the Dutch,
the British, and the French from the sixteenth
century well into the nineteenth. Knowledge of

lThe modern referent of this term in India is different--it is the
Anglicized Christ{an Eurasian minority but here it will be used
in 1its 19th century meaning: the British colonial society in India.
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3 sanitation and medicine was, of course, no more

_ advanced than knowledge of climate . . . , The { :
i average reaction to the properties of air during -
the 16th, 17th, and 18th centuries was to try to

shut it out at night while one slept, by closing

tight all the windows and dcors, on the the ry

that foul night air somehow induced fevers, aches,

and pains. (Spencer and Thomas 1948, p. 639}

This idea, so far as night sleep is concerned, may have had some
early currency among Eurcpeans in India. But when Englishmen in
the employ of the Zast Indiz Company first settled in Calcuita and
Madras in the early 18th century they usually built grand two-
storied houses in the accepted Europcan fashion. Theee residences
included lofty classical pfazzas which were airy and shady at mid-
dsy but let in the sun's riys too easily in the early afternoon.
According to Spear, it was only at the end of the 18th century
that the coolness of ground floor rooms was discovered by the
British in Bengal (Spear 1932, p. 49). It was at about this time
too that Venetian blinds woere introduced for windows. Only a few
3 houses had them in 1770, but by 1800 they were universal.

In the 18th century the term "bungalow” meant a temporary and Qﬁ;
one-storied thatched building. Soon, however, tle British were
building new, and altogether mich more magnificent, bungalows as
~heir residences. According to a principal his:orian of tlLis
zrchitectural genre, the Anglo-Indian bungalow may have been
iargely derived from ar. old Bengali typc of dwelling, the "double~
roofed house" (Nilsson 1967, p. 129). This name refers to the
practice, at least in the more primitive versions, of hiding the
sloping roofs hy putting up an artificial interior ceiling of
white cloth.' In their more evolved form, the Anglo-Indian

'This same device was used to good effect by anthropologists,
including the author, living in a typical village house in
eastern U, P, in 1953. On one notable occasion the sturdy cloth
ceiling failed to prevent the numbing impact onto the middle of
our table at meal time of an enormous, highly-colored and rather
] poisonous myriapod, but for the most part it placed a reassuring
shield between the dusty and {nfested roof rafters above and the
human occupants below.
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bungalows were formed with high ceilings and spacious but lcwered
verandahs, providing more shade than the high piazzas. The roofs
might be of a thick layer of thatch, or of tile. The former pre-
dominated before the 1857 Mutiny, especially in "the Mofussil"
(muphasgal, the towns and dietricts far removed from major urban
ceniters such as Calcutta or Bombay). Thatch kept inside temperatures
lower at night, but were likely to harbor snakes, arthropods and
other creatures, were more vulnersble to fire, had to be replaced
more frequently, and gave off an unpleasant ndor in the rainy

ceason.

British settlement in Benares (now Varanasi) ir the late 18th
century, for an account of which we are chligated te B. S, Cohn,
was generally representative of that throughout North India. Here
the European co-wunity--East India Company officials, civil servants,
military officers, planters, etc.--established themselves at some
distance from the old indian city, where land was not at a premium,
In addition,

A new arca made it possible for a house to be built
to receive air on all four sides--an important con-
sideration in the Indian climate. (Cohn 1962, p. 182)

To this day those spacious areas in Indian cities where the Anglo-
Indian community built their bungalows are variously designated as
the "Cantonment', the '"Civii Lines", etc. (Planalp 1958, pp. 250-1).
Some of the hordes of servants and hangers-on of the Englishmen
also settled nearby. It is Cohn's conclusion that

The houses which the British built in Benares, and
threcughout much of North india, resembled county
seats of the English gentry adapted to Indian
conditions. The British tried manfully to create
English country gardens around their homes. (Cohn
1962, p. 183)

The Anglo-Indians made much use of a home-cooling device known
in India since Mughal times, and probably much before (Hodivala
1939, p. 678). This was the "tattie" or "tatty" (;2551), a screen
perhaps two to four inches thick made frow plant fibers, mostly
from the long, stiff bristl: roots of the "khuskhuc” (khaskhss or
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simply khas), a plant (Aundrcpogon muricatus) growing plentifully in
the jungles and moist wastelands of Nortk India, especially along
river banks. These spongz=-like roots were woven or tied closely
together tier upon tier, within a frame sized to fit windows or doors,
especially on the west side, the direction of the prevailing wind
(Ashby 1937, p. 154). When water was poured over the screen, and
especialiy if there was same wind to set up a3 cross~ventilation
through the room, the "khuskhus" screen lowered the inside temperature
markedly.

By this simple contrivance, the fal) of temperature due
to the evaporation produced by a current of hot dry air
passing over the grass was so ccasiderable that in May,
ic "ude, with a west wind, the thermometer stood in the
shade at 104°, in the house at 83°, and behind the
tattie at 68", (Fayrer 1884, p. 923)

In addition, khas gave off a very pleasant e&nd refreshing scent. Eura
Roberts reported in 1837-=before the ccanstruection of railroads in
India==that those women who were required to travel by palanquir in
the summer sometimes fitted the palanquin with tatties; she advised
against this step, however, due to the difficulty and expense of
hiring men to supply and pour water and the fact that

« « o @8 the air is made damp but not cool, . . .
fever or exhaustion is the result. (Roberts 1837,
Vol. 1, p. 169)

Another hot-weather device which gained widespread use at the end
of the 18th century was the swinging "punkeh" (from Hind. pankha, or
"large fan")., The earliest mentior of its use was by Hickey in 1785,
and it was said (probakly facetiously) to have heen invented by a
Eurasian clerk as an improvemeut over his first attempts to ameliorate
the sweltering conditions in his office by having his desk and chair
suspended from the ceiling and swung back and forth to obtain a little
air movement. However, Col. Yule in Hobson-Jobson claims that the
punkah was known to the Arabs, havirg been iwvented by Caliph Mansur
(753 = 774 A. D,). At any rete, the Mugials in India do not appear to
have known or used the swinging punksh, and chroniclers of Warren
Hastings' era (1772-1784) mentioned only "boys with flippers and fans"
(Dewar 1922, p. 105).

The punkah passed through nesrly 4 human lifetime of evolutior

and elaboration, best described by Dewsar (Ibid., pp. 104-110).
32
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At first it was a solid frame of light wocd, from 4 to 10 ft., in width
and up to 6 ft, in depth, hanging close to the ceiling and suspended
by up to six cords each a foost long, attached to big hooks in the
beams above., One or more servants stoyod inside the room, swinging
the punkah back and f~orth by means of pulling ropes attached to the
two ends, Until at least 1810 punkahs were used ¢nly in dining
rooms; thereafter they ceme into use in drawing rooms and bedrooms
also. Another early development was the device of passing the pull-
ing cord thrcugh a hole in the wall, so the “punkshburdar" or servant
could carry on his work while languishing on the outside verandah,
(Punkah-pulling, incidentally, provided a good job for blind persons.)
Sometimes a piece was cut out cof the punkah so it cculd swing through
the great chandeliers that adorned some of the finast houses,

The early punkaks of “people cf refined taste™ were decorated by
paintings or pictures, and others were covered by colored clotkh.
However, it was soon discovered that a reduction in depth of the
punkah frame and the addition instead of a flounce or vallance would
provide a better movement of air. According to "An Anglo-indian",

Punkahs spoil th~ looks of a room but are neressary
evils . . . . The vallance is put on full, and is
made of some white or ecru washing material; it can
be edged with a »ind cf the colour prevailirg in the
room. (An Anglo-Indian 1882, p. 63)

By 1850 the punkah no longer hung close to the ceiling, but rather
was suspended by long ropes. Frill and frame contirued to be of
equal breadth until even later, but by the time the first electric
fons began to appear .n India the frame of the “modern" punksh of
the time had virtually

e « oshrunk to a pole tco which the 2il-important
f1111 is attached. (Dewar 1922, p. 110}

There ray have developed, hcwever, some tendency us regional diver-
gence in punkah type, since a turn-cf-the~century publication opined
that

The Bombay and Bengal punkats ¢ nsist often of a
ber of polished wood, frem which the fringe hangs.
This is prettier and cleanar, but it hardly gives
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so much wind as the broad, flat frames. (Steel
and Gardiner 1902, p. 201) s

These authorities further noted that the punkah frames are usually
whitewashed, and after several coats the lime comes off in flakes
and gets in%> one's ey:cs. As a matter =f fact, the suthors of The
Complete Indian Housckeeper indelibly recorded their exasperation
at this questionsble tcon to human comfort:

There is nathing more difficult than to judge the
height at which a punkah should be hung. Strictly
speaking it is always too high or toc low; in
other words, it either scrapss your head or leaves
you perspiring. In fact, at its best it is an
instrument of torture. (Ibid., p. 201)

They concluded that punkahs are a necessity at meal-times, but
othexwise are of comparatively little u'e except to keep away
mosquitoes, or when sleepingon the roof.t

By 1850 a punkah wheel or pulley wes in use, and later a
"punkah~pulling machine” (not further described) was developed and -~
used in a few government offices, Dewar notes, however, that it ip:
was unwieldy, noisy, and prone to frequent breakdown (Dewar 1922,
p. 110)

Both the "soft, slow swish" and the "moaning" of the punkah
were characteristic sounds in the old Anglo-Indiar bungalow (Cust
1881, p. 92). 1Indeed, if proper attention were not given to
oiling, the punkah's moaning and squeaking could become most
distracting during the hours of sleep. The Complete Indian House-
keeper recommended black lead or oil, while admitting that

The latter, however, is apt tc smell., (Steel and
Gardiner 1902, p. 202)

11 am unable to say how the punkah could be rigged up on an open

00f.,
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This source also recommended leather thongs as mcre satisfactory
than ropes for use with the punkah, although their initial cost
was greater,

The movement of the punkahs was helpful on calm days to draw
a current of air through the water-soaked khas tatties., However,
its effect was often lost in the spacious drawing rooms of Anglo-
Indian homes (often s8 much as 2000 ft., of floor space, with ceil-
ings more than 20 ft. in height):

e o o unless the wind blowe, the tatties are
useless. (Parkes 1850, p. 102)

Therefoze a mechanical contrivance for forcing cool air irto the
house was developed, perhaps by Dr. George Spalsbury, who came

out to India in 1823. This was the thermantidote, an enormous
hollow monster made of mango wood or of sal wood. Standing about

7 ft. high, 4 or 5 ft. wide, and 9 or 10 ft. long, it was mounted
crudely on iron wheels to make it somewhat movable. It was placed
on the verandah with a funnel projecting into a window of the
house., On the outsice of the thermantidote circular openings about
4 ft, in diameter were fitted with khas tatties, while in the
interior of the machine four fans were fixed to a rotating axle,

continuously turned by one or two servants by means of an external
wheel,

The punkah and thermantidote in combination could generate an
awvesome flow of air, as one commentator humorously noted:

A slave grinds away on the verandah at the wheel.
Inside the room your het is likely to be blown off
into a ccxnex. There is a corresponding thermanti-
dote on the cpposite verandah and a punkah swinging
overhead. All that is needed is a current from the
ground to be Involved in a general hurricane.
(Atkinzon 1911, n.p.)

Several servents wers kept occupied in supplying water to the

tatties. The thermantidote, or an improved “self-watering" version,
was fitted with perforated troughs which allowed the water to fall
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continuously upon its khas screens and to collect in tubs underneath,
from wtere a scrvant again carried it i a jar to tne top of the device.

Irdeed, the use of the cooling technology in 19th century Anglo~India
was dzperdent uwpon the massive exploitation of indigerous labor. Lists
of servants required te 3 British family in India in the days of the
Company total from 30 =o 110, Mrs. Parkes' list, which is typical,
shows six "punkahburdars", while she rotes that

e o » 12 or 14 extra cooiies are necessary if you have
more than nne thermantidote or if you keep it going all
night as well as during <he day. (Parkes 1850, p. 210)

Trevelyan has a passage which nicely captures that sense of

. « o the sa2cure plenty and ianguid case of a Bvropean
household in India, 1In spacious saloona, alive with
swinging punkahs; where closed and darkened windows
excluded the heated armosphere, and produced a counterfeit
night, while through a mass of wetted grass povred a stream
of artificial air; with piles of ice, and troops of
servants, and the wegazire of the preceding month . . .
(Trevelyan 1894, p. 122)

Even in the rather more modest establis'ments maintained by Mrs, Ashby's
family in Bihar in the 1880's, four of their 13 servants were exclusively
"punkan-conlies', accounting €or Rs. 32 of the monthly servant
expenditure of Rs. 104, These men worked in four-hour shifts day and
night (Ashby 1937, pp. 28-29).

The Arglo-indian hsuse or bungalow was made endurabie in the hot
dry summer especially by tatties, and in the sultry monsoon especiully
by punkahs, But according to Harriette Ashmore, even with these
cooling cont_-ivarnces,

IA house fitted with three cf these machines, operating day and night,
kept the inside temperature under 85° F, in the hottest days, making
it 3 refuge for many pecple in the community (Steel and Gardiner 1902,
p. 200)., 7These a:thors disagreed with those pespie==-a sizeable
minority, apparently-=-who belleved the thermaiitidete to be unwholesome
anl prevocative of "climati: disease".
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From the month of April to the setting in of the cold
season, except wccasicnally during the rains, the
entire bungalow is closed from the hour of rising to
the setting of th- sun. Not a breath of external air
must intrude. (Ashmore 1841, p. 223)

The observation accords with that of a former Pinjab resident:

Thus the house of a European 1is more like a gloomy
prison than an ordinary dwelling house. (Kendrew
1927, p. 127)

One last envirommental adaptation highly characteristic of the
old one-storeyed Anglo~Indian bungalow should be menticned, one
vhich allowed the European family to take better advantage of
night-time cooling. This was the comstruction of a "chabutra"
(cabutara), a raised, usually circular, platform of cement over
brick, built some two feet high, and erected 15 or 20 ft, from
the bungalow (Fayrer 1884, p. 925). It constituted, in effect,

a kind of detached porch for open-air use.

Lolling there in wicker chairs, the family spent the
wvara evenings in desultory conversatioa, Its few

feet elevation from the ground is an absclute
necessity for protective comfort; the nocturnal

hours bring out hosts of crewling creatures which
hide from the sun's scorching rays during the day:
scorpions, centipedes, lizards, caterpillars, beetles,
and snakes. (Ashby 1937, p. 140)

In very hot weather the Fnglish families slept on the ggbﬁtar?,
although a wire fence might be sct up on its rim in areas where
larger jungle animals were a threat (Ibid., p. 239).

2. Clothing

With respect to clothing, English men and women in Irdia were
seemingly often torn between the impulse for comfort and the some-
times rigid prescriptions of their own traditions, suitable to a

much colder climate, Thus, while cuuncil members in Calcutta early

took to wearing light muslin Indian-style clothes in their crowded,
stifling offlces, at formal meetinrgs they were expected to don
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their finest broadclath coats and wigs (Barber 1965, p. 53). When
moving outdoosrs they employ=d “riindel boys® to carry theix %r;
rrundels cr umbrellas (I1tid., p. 91)

The full histrry cf the evslutisn of Anglo-lndian clothing
adartaticns to the hoc suamer and bimid monszon seasons of India
has yet tc be written, There appear t> have been large variations
from place to place, from time t> time (changing fashins), aau
between cne segment ¢f Angle-Indian scociety and ancther. For example,
different Aymy vnits followsd different formal and informal dress
traditions. However, cne historian of the perisd noted that it was
the “griffina*, the ncwcomers t: India, who adhered mcst slavishly
to the Furopean mode of dress, whersas those who had been longer !n
India generally ad:pted relatively casual light-weight and loose-
fitting garb, mcre or less modeled affer thre native Indifan dress, at
least in tteir domestic and informsl life (Renbourn 1963, p. 200).
Similarly, it was often remarked in the days of the Company that
the farther one traveled into ths interior and away from such
centers as Calcutta and Madra: the mcre "Indianized™ cne found the
English residents in their manner of life and dresa.

At the same time, in a reacticn that is not untypical in the
history of colonialism, many <f the educated Indians who assumed f;:
positions cf authority under British rile outdid theilr overlords
in their “stuffiness” of manner and dress. Sir George McRobert
has described how in Madras the University Chancellor at the
hottest time of day in August wcre a dark morning suit under red
flannel doctor's robes while gi-ing diplomas to graduates who also
wore dark suits and black robes, And High Court judges also
customarily sat from 1l a.m. to> 5 p.m. on che hottest days wearing
the judicial rcbes and wig of the King's Bench Division in ILoadon,
while the Indian counsel also wore the prescribed black gown and
stiff bands (Crowden 1949, pp. 337-8). Even tody, one can always
spot the lawyers in the vicinity ~f any district or local court
building by their heavy, close~fitting black tunics,

Erutection of tne hcad from sclar raéiation was largely
accomplished by the Mighsls thrcugh the ugz of turbans and umbrellas
(woven of reed »¢ bamtca), The ecarly Cimpany cfficials and their
wives used a variety of headw2ar, especially of the broad-brimmed
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variety, but were so assiduous in the wearing that the Indian
natives'! nickname for the Englishmen was “hat-wearer" (topivala).
The Anglo-Indian head-covering par excellence was the “sola (or
so:ar) topi", whose history Renbourn has so exhaustively documented
(Renbourn 1962a). The sola topi originally took its name from the
sola plant (Aeschynomene paludra), a lofty Indian bush whose pitch
or bark, cut into thin layers and pasted together, was first used
in making the hat. The sola trpil, with its distinctive characteri-
stics of providing a thick insulation over the head together with

a woderate brim, was elaborated in a number of styles after its
introduction around 1840, It enjoyed wide but nct urniversal
acceptance: most c¢f the ladies {rund it lacking in grace, and it
tended to be fragile and easily damaged by rain (Beatscn 1857, p,
625). The military authorities never agreed fully on which head-
gear or combinaticn of headgear best met such diverse requirements
as comfort (asleep as well as awake), protection from sword cuts,
and protection from sun and heat, However, the sola topl eventually
became the most widely used type of hot weather headwear, at least
for civil officials who had to move about in the sun. Many British
Army units adopted white cap covers and neck curtains, which were
called "havelocks" after General Havelcck (Rembourn 1956, p. 219).
Fayrer recommended that cne bind around a light “puggree™ (pagari,
a turban or at least a length of porous cloth to be wrapped on the
head) at the juncture of the hat rim and the head, with a strip
hanging down to cover the neck (Fayrer 1884, p. 943). Experienced
topi-wearers also followed the practice of putting fresh green
leaves or a moistened pad inside the hat, and of wetting the puggree.

Renbourn has clearly shown how incomplete and contradictory was
the best medical authority during the last century with regard to
thermoreguiatory physiology and clothing biophysics (Rembourn 1956,
1962a, 1962b, 1963). Well into the 1900's field medical authori-
ties conceived that the principal danger from the exposure to sun
in the tropics was not heat, but rather the presumed “actinic" or
chemical rays in sunlight (Renbourn 1962b, p. 94). Heatstroke
took an erormous toll, especially in the Sepoy Mutiny of 1857.
Collier wrices that

On May 27 the Horse Artillery had left Meerut
stifling in brass helmets, tiger-skin rolls,
cloth dress jack:ats with high red collars,
leather breeches and high jack-boots. (Collier

1964, p. 82)
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Only the unorthodoxy of their commander, who ordered them to rip

off their collars, saved them from severe heat casualties, But *
later the tendency of their men to march in shirt sleeves, and to

avoid unnecessary exertion, was a frequent complaint of British

Army officers (Kincaid 1938, p. 188).

The Victorian naval uniform during the hottest season in the
Persian Gulf ccnsisted of thick underwear, topi, high-neck collar,
and spine-pad. This last lingered on vestigially for years in the
form of an extra strip of material sewn into the rating's shirt
{Critchley 1946, p. 104).

TRERI W JOYTT

Spinal pads 9 in. wide ware necessary for the
protection of the spinal cord from the sun's
rays. (Willcox 1920, pp. 394-5).

The spine pad, intended like the topi tc protect an especially

: sensitive part of the anatomy frum the imaginery danger of solar
actinic rays, was very widely used in 19th century Anglo-India,
E especially by the British troops.1

it

The head and spine should be effectively pro-

tected; the level rays of the sun at morn or {
3 eve are ofren more dangerous than the vertical.

] {Royal Geographical Society, Hints to Travellers

E [1889], quoted by Wulsin 1933, p. 117)

‘While Renbourn felt confident in pronouncing a death verdict on

the spine pad in 1956 (*Spine protection 1is no longer a subject

for discussion amongst students of climatic physiology"), it now
appears that the matter 1 y nct be altogether closed, for R, F,
Goldman has told me of recent research by J. D, Hardy at the John
B. Plerce Foundaticn Labcratory in New Haven, Conn, that is indica-
tive of the possible existence of extra-cerebral thermal receptors
alcng the spinal cord which are sensitive to temperature incce-
ments such as thoze resulting from solar radiation (Goldmsu 1970).
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The civilian as well as the military Anglo-Indian male dress
continued to feature tight trousers and heavy rolled collars well
into the 19th century. This "overdress' in the tropics, especially
the use of flannels and woolens at night,l was largely founded on
the fear cf miasmata, of chill, cf the *dry bellyache", etc.? The
Royal Geographical Society, in its 1889 edition of Hints to
Travellers, noted thel clothing in the tropics should, above all,
keep the body at an equable temperature day and night. As the “‘most
effective non-conducive and absorbent material", flannel was the
most highly recommended fabric, unless the presence of prickly heat
dictated a fine, porous silk (Wulsin 1953, p. 116).

At all times light flannel specially made should
be worn next to the skin. Over this, it is also
better to wear tweeds, such as are manufactured
for hot climates, rather than cotton fabrics.

(Fayrer 1884, p. 921)

The high incidence of fever in 19th century Anglo-India was fre-
quently ascribed to "chills™ and to the drop in temperature after
sundown, although in reality the cause was usually malaria. These
beliefs are also reflected in the cult of the "choleres belt'--a
strip of flannel commonly worn around the waist by Anglo-Indians
in the 19th century as a protection against ''derangement of the
digestive organs"; or against infective enteritis in its various
forms.

‘Also, “"Flannel because of its 'irritating spicules' was believed
to encourage skin breathing," (Renbourn 1963, p. 197), and for
this reason flannel was often worn next to the skin, although
the outer clothing was light and louse.

2In 1788 Lind described a condition, called "barbiers", and known

to Indians and British alike. It was a kind of paralysis believed
to be derived from sleeping in the open air exposed to winds. The
Indians, at least, are said to have treated it by digging a hole

in sand and burying the patient in the middle of the day up to

his neck as long as he could endure the heat (Lind 1788, pp. 272-3),
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3. Daily Regimen “

For the millions of English soldiers and civil servants in India
during the tw> centuries of British hegemony, extended summer vaca-
tions at a cool hill staticn were more the exception than the rule,
Women and the few chlldren who were not left in school in England
might spend the hot days at one of the fashionable mountain resorts,
but their husbandr generaliy remained sweltering at their posts in
the plains, at least during the 1800's. However, by 1838 the
Governor-General and his staff had made Simla their capital from
March until July (Spencer and Thomas 1948, p. 641)., The government
of the United Provinces (now Uttar Pradesh) moved to Naini Tal, and
in other states there was similar regard shown for the comforts of
the topmcst echulon of govermment. On the plains the only official
concession made to the fierce summer heat was a slight reduction in
working hours in most offices, which opened an hour or two earlier
betwcen April and September and often closed at about noon, This
was the time of which Kipling wrote:

There are six other months when none ever come to

call, and the thermometer walks inch by inch up to =
the top of the glass, and the office is darkened to L
just gbove reading light, and the press-machines

are red he¢ to touch, and nobody writes anything

but accounts of amusements in the hill-stations or

obituary notices. (Kipling 1898, p. 94)

With respect to Anglo-Indian domestic life, however, much atten-
tion was given to the problem of preserving health and efficiency
in the heat. Old-timers advised stern self-discipline and a fimm
refusal to succumb to inevitable feelings of lassitude and lethargy
(Huggins 1824, p. 163), According to them, cne should take daily
exercise during the morning hours and

o o » employ the mind, if not the body, actively--
read, write, draw, keep records, . . . do anything,
as long as you do not give in and go to bed and
sleep, because 1f you do that you are nearly certain
to end by being ill, and beccming a nuisance not
only to ycurself but t» your fiiends. (An Anglo-
Indian 1882, p. 74)
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During the hottest season on the Indian plains the English residents
found that exercise was toclerable only during the early morning or
the evening hours. Some followed the practice of erising as early
as 4 a.m. for a movning ride. "An Anglo-Indian" noted that by

7 a.m. the sun begins to be troublesume (Ibid., p. 74). Nightly
minimum temperatures above 92° F, were (and are) not unknown, and
on May 4, 1857 the 9 a.m. temperature was 106° F.

Upon arining, whether at the break of dawn or later, the 19th
century Anglo-Indian tcok chota hazrI or "small breakfast”,
essentially te: with "biscuit™ or fruit., Then foliowed the early
morning ride:

« « o the young gentlemen, as soon after their
arrival as they can, muster money to buy a horse
e o o (Brown 1948, p. 114)

Of all forms of exercise, none equals riding on

a smsrt, cheerful, and springy Arab or Australian
horse . « « o there is never the feeling of weari-
some monotony attending Anglc-Indian pedestridnism,.
(Fayrer 1884, p. 930)

« « o there is reason to belicve that the higher
stratum of air utilized on horseback and the
current created in centering, galloping, or
trotting are highly beneficfal. (Ibid., p. 930)!

1pr, Fayrer's explanation has been borne out by a modern micro-
climatic study in India showing the maximum dry bulb temperature
at 6 ft. to be 88 Fs° lover than than at ground surface level

in an open field (Sreenivasan and Ramabhadran 1950, p. 39).
Incidentally, it is intaresting to observe that he. enjoyment of
an early morning ride is but one illustration of hcw Mrs.
Galbraith, the American cmbassador's wife, has recorded spending
her hot-seascr Indian days in ways which are very reminiscent

of those of the British ladies in India a hundred years earlier
(Galbraith 1969, p. 530).
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Afterwards, those with enough leisure might sometimes go back to
bed for a few more winks, but Mrs. Parkes noted that rheumatic
fever and lumbago might be caused by standing or sleeping before
the thermantidote after coming in from a pre-dawn canter (Parkes
1850, p. 208).

A substantial meal was enjoyed somewhere between 8 and 10 o'clock.

Appetités suffered greatly during the summer season and

o » « a8 a rule, in the hot weather this is the
one repast eaten with appetite during the whole
day. (An Anglo-Indian 1882, p. 73)

The breakfast typically consisted of fish, eggs, toast, fruit, jam,
etc. As often as not, in the hot season at least, the working day
ended by noon or at least by 2 or 3 o'clock, at which time the
Anglo-Indian ate "tiffin" or lunch. In the summer this was usually
a light meal of cold or potted meats, fruit, cheese and cakes.
Despite their buing disapproved by many old-timers, ai‘ternoon naps
often followed the tiffin in hot weather.! At about 5 o'clock

tea or 21se some iced liquid repast was enjoyed, and the dinner
hour wa3 a variable one. In some cases it was set as early as

7 pm., tc allow time to drive or ride iu the cool of the evening,
whiie in other cases it was observed at a relatively late hour.

Many accounts exist of the sumptuous and lavish meals enjoyed
daily by Arglo-Indians, espeé¢ially in the days of the East India

‘For today's temperate-zone sojourners in North India's hot season
who still may be unasble to enjoy the benefits of an air-conditioned
bedrovm, the ma jority medical opinion seems to favor napping,

but only briefly, for ". . . the siesta, if it amounts to more
than a short post-prandial rest of twenty mirutes or half an

hour, frequently leaves one more tired than one would have been
without it." (Ellis 1953, p. 25).

Lo g




Company,' quite out of keeping with the requirements of the climate
and probably a contributing factor to more than one case of
"apoplexy". Acland wrote in December 1847 that

. « » Europeans are all of a deadly white, and
most of them exceedingly fat. (Acland 1847, p.
32)

But such observations may be exaggerated, and Brown cautions that
while

The appalling appetites of our forefathers--and
indeed our foremothers--will be sufficiently
demonstrated, . . . it is well to remember that
only a fraction of what appeared on the table
was actually consumed; the rest was waste.
(Brown 1948 , p. 49)

There is probably more than a grain of truth in Fales' report:

« o o« I learn that the big men break down, as a
rule, and that the survivors who spend many
years in India are, like l,ord Roberts, the
little fellows. (Fales 1907, p. 590)

Those who are inclined to link the high mortality among 18th
century Anglo-Indians with their uninhibited food habits may well
pay particular attention to the role of alcohol. About 1800 a
man con. {dered 'very abstemious with wine' drank four or five
glasses at dinner and about & pint of claret thereafter (Spear
1932, p. 88). Captain Williamson's Vade Mecum in fact recommended
about this same daily ration of Madeirz to the griffin. When this
was regarcded as standard of plain and simple living, one can
imagine the degree of heavy drinking that existed, espccially
among army troops.

1At this time the Company's servants had fifteen courses for both
dinner and supper, and "The unhealthfulness of a heavy meat diet
and of gargantuan meals in the heat of the day seems never te
have been suspected, or if so, was obstinately disregarded."

‘Spear 1932, p. 18)
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0f course, the daily Anglo-Indian routin: varied considerably
depending upon season, occupation, age, sex, place of residence,
historical period, etc. Many ":ypical" resumes could be cited,
such as that of ™. A, T.":

The 1ife of an ordinary Englishwoman out there is
more or less wasted, and her daily life is some-
thing like this: In the morning, on getting up,
perhaps a ride, walk, or some games of Badmintoa,
then home for bath and breakfast; then perhaps an
hour or so in copying the butler's accounts and
correspondence; now the midday visitors may be
expected, so an attitude of expectancy in the
drawing-room, with a novel from tuat Station
1ibrary; after this, at about two o'clock, a
siesta, frow which the memsa'b gets up for her
five o'clock tea, and to drive to the band-stand,
or to play tennis, or some such social gathering,
till night sets in, when dinner, a little touch
on the piano, and so to bed. (M. A. T. 1886, p.
374)

It may be of particular interest to note that in the period up
to about 1780 the time of the principal meal--the "dinner hour"--
was in the early afternoon, about 2 or 3 p.m. Thereafter, for
reasons which have not yet been satisfactorily explained, the
dinner time gradually grew later, woving to 6 or 7 p.m. by 1&00,
and subsequently reaching the hour ¢f{ 8 or 9 p.m., where on
average it remained. While it is tempting to view this modifica-
tion of meal regimen as 2 remarkably slow but natural adaptation
to a hot climate, it is possible that other factors in the whole
life-situation of late 18th century Anglo-Indians were the more
critical ones. For example, Lord Wellesly set a personal exsmple
of working in his office during the hot part of the day, leaving
the evening entirely for reiaxation since, as ne said,

"No constitution here can bear the sun in the
middle of the day at any season of the year,
nor the labour of business in the eveninfg.
After dinner, therefore, nobody acttempts to
witite or read, and, in general it is thought
necessary to avoid even meetings on subjents of
business at that time . . ." (Lord Wellesly,

quoted in Spear 1932, p. 96)
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One interesting and rather surprising custom in classic Anglo-
Indian soclety wzs the obligation placed on newcomers to an
Indian station to iaitiate formal courtesy calls, just the reverse
of the custom at home in Britain. Not only this, but these first
visits (although not subsequent ones) were made between noon and
2 pom,, at the time of maximum heat disccmfort. This soon led to
a famous Anglo-Indian institution, the “Not-at-Home Bokkus (Box)":

At Goverrment House at the end of the verandeah,
there 18 a Visitor’s Book, but elsewhere the
usual custom prevails. That is, nailed to the
gatewny of each bungalow 18 a little box with
"ot at Home" painted on it. The new comer has
to drive round and deposit his or her cards
therein, a very lengthy and tireegome proceeding.
(Lawrence n.d., p. 208)

However, in typical Anglo-Indian style this irksome duty was also
frequently charged to a servant.

Mary of the British stations in North Indis contained public
"watering-places" or swimming baths. 1In the typical station
immortalized by Atkinson this bath was for males only, and was
located in a one-room bungalow (Atkinson 1911, n.p.). However,
some families also had swimming-baths built fn their hourses; one
mentioned by Mre. Parkes measured 30 bv 21 ft. (Parkes 1850, p.
208). The preferred time to use these watering-places was in
the later afternoon.

Numerous accounts describe the difficulties in obtaining
satisfactory rest at night in India:

The intense heat, and the quantity of bad air
which necessarily accumulates under the curtains,

cause continual headaches and oppression of the
lungs. (Aclend 1847, p. 123)

o » o here the heat at night ic scarcely enduratle,
and to sleep almost impossivble. (Parkes 1850,
p. 84)
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But thougl. [by having the house hermetically §\'
closed except at night] we keep it down to 92°

in the day, we cannot get it cooler even at

night, and that is what makes i% so wearing,

that you never get any respite from the heat.

(King 1884, p. 106)

For sleeping during the summer season the Anglo-Indian gentlemen
and ladies had the chdice of bedroom, verandah or outside grounds,
In all three alteruatives the prevalance of mosquitoes dictated
either a net or a punkah with ¢ vallance attached s0 as virtually
to swaep the sleepers' faces. The punkah bearers squatted on the
outside verandak, separated by a chiatz curtain., On those
occasional sultry nights whon the outside temperature remained
around 95°, sleep was hardly possible either inside or outside
the house and the

+ o » perpetual poppings of soda-water corks
keep up a heavy file-fire throughout the night.
(Atkinson 1911, p.p.)

Mosquitoes, crawling venomous crestures, prowling contentious t 53
dogs, hot winds and fierce dust storms were all inimical to

restful sleep for those who preferred to move their bedding

outside in order to escape the suffocating rooms. These condi-

tions are littlc changed today, ae¢ two comments, reflecting

experiences separst2’ by almoet a century, on another enemy of

slumber in India--noisy birds--indicate:

The raucous cries of the ever present crows,
wvhose cacophony unpleasantly greet every
Tndian dawm, aroused us at the first light
of day. (Ashby 1937, p. 47)

e o » the birds , . . in this nonviolent

land are almost totally unfrightened. They
are {-..edibly controversial--always denounc-
ing each other in the most rsucous and angry
tones. Indian birds rarely twitter and never
sing; instead they challengs and scream,
(Galbraith 1969, p. 72)



3 4. WVater and Ice

The early officers of the British East India Company, like every-
one else, refreshed their parched palates in the hot davs with water
that was cooled evaporatively in porous earthemvare jars, in the way
it is still done throughout North India. In those early days when
neither soda water nor ice was manufactured in India, Company offi-
cials had among their numerous servants an indispensable abdar or
wster-bearer, whose task it was to collect, cool and purify the
wvaczer. (Purification was by straining, spreading alum and very fine
sand over the surfacc, plunging a red-hot iron into it, etc.) It
18 recorded that in Calcutta at this time no man trusted another's
abdar, and when invited out for dinner he would always bring his
own servant with a jar of water (Dewar 1920, p. 45).

Actually, other methods of cooling ligquids bes!des ice had been
known in India for some time. These included ammonia and saltpetre.
The solution in water of ammonia, obtained from brick kilns, caused
its temperature to fall by several degrees (Balfour 1885, Vol. I,

p. 93). The discovery of saltpetre--along with that of the khas
tatty and a host of other amenities--was attributed to the illustrious

) emperor Akbar by his faithful biographer Abu 'l-Fszl (Xin i Akbari,
Vol. I, p. 60). Akbar's formula was one part of saltpetre to two

parts of water, in which a closed container of the liquid refresh-
ment could be left to cool. The method was apparently adopted by
the British in India as well (Acland 1847, p. 139).

Incidentally, the attitude toweid ice and cold water in India
contrast sharpiy with those reported in parts of the U. S, A, at
the same time., Coates has described how cautfoms against sudden
decth from cover-drinking of cold water in the summer were posted
by order of the Humane Society on the water pumps for public use
throughout Philadelphia in the 1810-1820 period. And when ice
first became abundant and cheap in the came city the newspapers
were full of fears and dire warnings about the danger to health
of ice (Coates 1858, pp. 235-6).

In North India about 1830 an ingenious locally-known method of
producing ice in winter was improved upon and exploited to the
extent that the ice could be stoered into summer. This required
consideratle labor, provided as always by the seemingly inexhaust-
ible supply of native workers, who received immediate paymen+ in
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the form of a few cowries (Ashmore 1841, p. 302). During the
winter season a2a “ice-field" sas prepared containing hundreds of
shallow b.ds about 6 ft. square and a cubit in depth, with raised
paths between them. In December a t'.ck-looking straw of rice,
millet, or sugar cane was spread to & foot in depth in these pits,
and shallow pans were in turn placed 4n the straw. Ice formed,

to & depth of about 1 1/2 inches, whenever the night was suffi-
ciently cold, atill and frosty. The straw of course served to
insulate the water from the earth, and had to be kept perfectly

dry.

An expert native foreman had the responsibility for judging
whether or not the metecrological conditions favoring strong
night-time radiational cooling would be likely to cccur on eny
given night. If he gave the signal, st about 6 or 7 p.m. hundreds
of "coclies'" were summoncd to £i11 the shallow pans fror large
jars of water, each using an zarthen dipper attached to the end.
of a stick: At about 3 a.m, the shivering workers were aroused to
collect the ice from the pans and transport it to a specially
prepared ice pit. This was broad rather than deep, with a small
well at the bottom ¢nd a channel leading from it to the cutside so
that the pit would vemain completely dry. The pit was lined with
three or fovr thicknesses of straw mats, and as the ice was dumped
into the pit:a number of other workers there beat and tamped it
into a fiut hard mass. Each morning theice was covered with mats
and straw, and the whole pit was enclosed under an earthen-walled
house with a thickly thatched roof.

Acrording to Fanny Parkes ice-making continued at Allahabad
until February 19 and at Kanpur the highest "official' tempera-
ture at which ice nevertheless was made was 43° F, During the
year drs. Parkes was at Allshabad (about 1835?7) 120 tons of ice
wvere produced during the winter. In 1878 Mrs. King reported 25
to 30 toas of ice made in one night by 2000 workers, using ". . .
acres of ground covered with large shallow earthen saucers" (King
1884, ». 34)., The cost of the ice-making at each station was met
on a subscription basis and when the ice-houce was opened each
year about the first of May each subscriber received a regular
ration, such as 25 1lb, every other day., The supply of ice was
likely to last for three or four months, Mrs. Parkes, noted,
however, that the ice ration should be weighed upon delivery
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« « o 88 the coolies often stop in the bazaars,
and sell a quantity of it to natives, who are

particularly fond of it, the men pretending it
has melted away en route. (Parkes 1850, p. 81)

By 1333 Calcutta was being supplied with ice from America,
but the treasport in quantity of this ice to the "Up Country" had
to await the extension of vail lines between Bombay, Calcutta and
New Delhi. The Ancrican ice, cut from New England lakes in
winter, was considered greatly superiocr to Indian ice, as it was
hard and clear and did not dissolve so rapidly. In Calcutta it
was retailed st one anna (twopence) per pound.

5. Postcript

In Europe and America the last part of the 19th century
witnessed technological advances destined to provide man with vastly
greater ability to control his microhabitat, his immediate environ-
meat. These were the taming of electric power and the mastery of
techniques of mechanical refrigeration and air conditioning. Their
benefits were slow to filter to India and even yet have not reached
the average man there, but their filrst beneficiaries were of course
the offices and homes of the British ruling group. Wherever
electric power became available the overhead ceiling fan quickly
replaced the old swinging punkah. In some ceses also the khaskhas
tatties were modified:

In some places the wind and the wetting process
are mechanized, and in more and more of the
larger buildings where the dryness of the climate
warrants it, use is made of the more modern
banks of water sprays operating in motor driven
air stream. (Thoburn 1946, p. 121)

Indeed, the electrification of towns and cities, along with other
changes of the times, resulted in a notable transformation of the
dwellings and way of life of the British sojourners in India.
Kincaid has summarized:

People were more concerned to have electric fans
and running water than a ncble facade or a grand
situation. Flats became fashionable . ., . the
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vast old bungalows were in many districts 1.
replac. 1 by neat little villas with electricity,

telepl ‘es and labour-saving devicez. (Kincaid

1938, .. 277-9)

In the 1920's the homes of the colonizl administrators were
largely provided with air conditioners (Ibid., p. 289).

The final half-century of British rule in India was marked by
1 a trend toward a single less extravagant standard of dress,
4 eliminating the Victorian collars and woolens but at the same
time finding e¢mbarrassment at the use of Indian dress at home.,
1 Lady Lawrence has recorded how, as wife of the Commissioner, she
E in effect set the style for the wiv~s of her husband's subordinates.
On one occasion she did not wear the customary long wrinkly white
kid gloves at dinner, since they were hot and expensive. The
women of the statiod were shocked at first by this departure from
tradition, but from that time on they thankfully left off wearing
them (Lawrence n.d., p. 42). Later British civil servants ia
India generally wore short-sleeve "bush-shirts", with shorts or

Al

cotton trousers, and open shoes or sandals in the hot season. £
3 By 1940 the dress on British ships in the trepics was shorts and LNy
! sandals and nothing else, even on the head {Critchley 1946, p.
E 104). According to an anecdote related by Strattoa, the pith

helmet ceased to be an item of dress de rigueur among Biitish
troops when, one day in World War II, & new regimenz who had not
received their topis were drilled anywsy in the tropicel sun.
When, surprisingly, no untoward effects were observed, the army
ceased to require wearing of the helmet 43 solar ray protection
(Stratton 1955, p. 37).! Eventuallv the wearing of the pith
helmet almost came to be emblematic of membership in the modern
"Anglo-Indian" or Eurasisn community, although even today a good
many local govermment officials in North India still don the topi
whenever they go out 'on tour" in villages in the summer,

T

1Int;er:eat:i.ngly enough, however, & French cofficial has satated that
heatstroke cases in the French colonies were greatly reduced dur-
ing the second and third decades of the 20th century and has
attiibuted this in large part to the increased use of sun heimets
(Shattuck and Hilferty 1936, p. 466).
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India has continued, after it: independence in 1947, to be host to
a varied assortment of temperate-zone visitors. Many of these remain
at least a year, or even several years, One who reads their rcports
and reminiscences will be struck by some recurring themes of painful
exposure to the Indian heat, remindful of the typical Anglo-Indian
reaction. One of the largest self-contained foreign groups to have
sojourned in India recently _re the several tnousand Germans who were
employed in technical assistance from about 1957 to 1964 in Central
India, at Rourkela, a place where daily maximum temperatures in April -
June are normally 110° - 115° F., while night temperatures seldom drop
below 85° F, (Sperling 1969, p. 58). Jan Sperling has provided us with
a penetrating analysis of the experiences of this temporary enclave
group in an alien asociety and culture., He concluded that

« « o those Rourkele German: who insisted on leading
precisely the same mode of life to which they had been
accustomed at home had little prospect of adapting to
the climate. (Sperling 1969, p. 58)!

Most of the Germans mos: of the time enjoyed air-conditioned sleeping
quarter3, The persistent Indian heat perhaps took second place among
them tc the fear of "uncanuy and virulent" tropical diseases, and

This fear prodiuced in many of the Rourkela Germans a
o -+ degree »f inetability, which not only sent them
runnin, to the doctor with imaginary or exaggerated
symptoms but alsc gave rise to & fundamertally depres-
sive outlook that had s rong repzrcussions on their
general peychological state. (Sperling 1969, p. 64)

1poor udaptability was especizliy seen {a regard to diet. Most of the
Germans considered that 3 meal without meat was no meal at all,
regardless of whether the temperature was 83° or 110° F,, and despite
the facts that (1) goed quslity meat was virtually unobtainable in
the first two vears, and (Z} they were apprised of expert medical
opinion that reg:lar consumption of large quantities of meat was
not desirable during hot weather (Ibid., p. 67)
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Thus the more unstable German workers would become very depressed

if one of their number di.ed,x or if they heard rumors of an epidemic
among Indians around Rourkela, or even from reading newspaper
statistics on cholera deaths.

Nevertheless, the powerful effect of the prolonged heat was
apparent in medical statistics of the German workers. An observer
noted that

» » « people grow irritable and feel disinclined

to work; they tire more easily, lose their
appetite, sleep badly, and awake feeling absolutely
exhausted, (ibid., p. 58)

Thus, there were significantly higher rates of repcrted sickness in
the summer and monsoon months, not only for "infection", but also
for accidents, As a sampling of the medical record, during the
five years 1 July 1958 to 30 June 1963 the Germans at Rourkela
suffered a total of 2593 cases of bacillary dystentery, 581 cases
of amozbiasis, 211 severe industrial sccidents, 46 dog bites (of
which 28 were rabid), 13 cases of malaria, and 10 cases of heat-
stroke (Ibid., p. 62).

Just as there was a rugged mindrity among the old Anglo-
Indian residents of India who scemed to bask in the torrid climate,
and who more or less maintained that "weather wac just in the mind,
anyway", some recent visitors to India have also found few diffi-
culties in making personal accommodation:

The heat, from March through early June, requires
simply a different daily schedule; up at four
thirty or five, like most Indjans; retreat and
siesta from two to five; and then another period
of activicy. These are the simplest of adjust-
ments, (Du Bois 1970, p. 234)

1an interesting footnote to this situation is that when a German
died and was buried at Rourkela, his fellows were required to dig
the grave. "For religious reasons the Indians were not prepared
to undertake such work" (3Sperling 1963, p. 66)
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However, I suspect that Dr. Du Bois, working in Puri, was fortunate
enough not to have been faced with North India at its climatic
worst, nor for several consecutive years. Among otler writé¥s. who
have recorded their experiences in trying to cope with the Indian
hot season, the chronicle of Jean Lyon® is one of the most thorough
and fascinating. In seeking to summarize the effect of the April-
June period in Delhi, she could only liken her overall response to
one of general ansesthesia. It was only when she finally jcurneyed
to a cool hill station that

Suddently, exactly as through 1 had emerged from
an anaesthesia, my mind began to work. (Lyon
1954, p. 102)

'Just Half a World Away, pp. 98-103.
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ADAPTATIONS TO HEAT IN THE PRESENT: TECHNOLOGY AND BEHAVIOR
A, Technology

1. Houses

A monograph would be required to describe fully the dwellings
of the people of North India in all their rural and urban diversity
and variety.! Tndians themselves use the adjectives pakka and
kachcha to distinguish whetner walls, floors, etc, are made of
stone, baked brick or cement (gakkﬁ , or whether they are of
plastered mud or unbaked brick (kachcha).

The term '‘pucca" connotes perfection, durability
and permanence in the context of housing, and the
term "kutcha" means flimsy or impermanent. (Unni
and Patel 1564, p. 1)

Modern urban commercial and residential construction is of course
all gakkz and degpite some possible slight advantage of mud=-clay
over bricke-cement in terms of heat dissipation and thermal comfort,
ggkk; homes enjoy higher prestige in villages. But they still
represent a minute proportion=--perhaps two or three pzrcente=-of
all village homes in North India (Census of India, 196i. Vol, XV,
Uttar Pradesh, Part VI. Village Survey Monographs.). Just prior
to the 1961 census the average cost of a p2kkd house of "moderate
size" (probably four or five rooms) was reckoned at Ke, 3000-4000,
sbout three times the cost of a kachcha house (Ibid., Village
Survey Monograph No. 7, Village Sumbhadih, p. l1).

1See Biswas and Behura (1961) for an ethnographic introduction.

For Uttar Pradesh, predominant roof- and wall-types are thoroughly
mapped in the Census Atlas of U. P, (Census of India, 1961.

Vol., XV, Uttar Pradech, Part IX, pp. 306-313).

zAct:ually, the contrasting adjectives pakkd and kachcha are used in

innumerable contexts in India, the former always implying 2 much
higher degree of quality, strength, maturity, etc.
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Looking at the two provinces of Uttar Pradesh and Bihar as a whole,
the major regional variations in house form appear to be a function of
monsoon precipitation., That is, since the monsoon moves westward from
the Bay of Bengal across the Gangetic plain, then slowly retreats in
the reverse direction, the total monsoon rainfall ranges downward in
quantity from east to west, The range in annual precipitation is from
about 60 in, on the eastern border of Bihar to 25 in., on the western
border of U, P, (e.g.. at New Delhi), Thus, while the resulting North
Indian house type involves considerations of availability of materials,
cost, security, and protection from the thermal environment in about
that order of importance, the factor of protection from heavy monsooa
rain also plays a determining role. The village houses of western U, P.
can afford o have €lat roofs made of packed earth on horizontally laid
planks, since the threat of prolonged heavy rains is not so great (Ghose
1953, p. 18).1 In the eastern half of the region, by contrast, only
pakkd houses can have flat roofs, for the heavy rain would wash away mud
or clay, and the great majority of pocr people use either thickly
thatcked roofs or steeply pitched tile roofs with projecting eaves and
verandahs,

It i{s interesting that, as one traveis from Bengal {
towarde the north=-west, straw for thatching first gives

place to wheel-made semi=cylindrical tiles in Bihar,

Farther west, in eastern Uttar Pradesh, for instance,

flat hand-made tiles become increasingly frequent,

until in Rajasthan the flat tile alone is employed

unless the roof becomes a horizontal one of beaten

earth and boards. (Biswas and Behura 1961, p. 9)

A gamut of house architectural features between northern and southern
India can also be seen, reflecting differences in the availability of
different construction materials, social and cultural patterns, and such
fectors as the humidity, precipitation and temperatuce regimes, The
student of cultural-environmental relationships will find particularly
interesting some observations that have been made of the housing and
home life of migrant South Indiars from Madras who live in enclaves in

'The 40-1in. isohyet is an approximate dividing iine between [lat roof
and sloping roof predominance, according to the Census of India, 1961
(Vol, XV, Part IX, {Census Atlas of U, P,, p. 306)
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3 slum areas in New Delhi. Here the North Indian slum dwellers, habituated
to sleeping, cooking and living outdoors in summer, build courtyards and
compound walls around their small one~room houses, which are roofed wich
tin sheet, mats (catals), thatch or straw-covers (sirkis). The Madrasis,
however, continue to build huts in the Madras style and cook and sleep
indoors, even though these are poor adaptations to the hot dry season of
Belhi (Subherwal 1961, p. 65). Their huts have palm=leaf roofs and no
courtyards,

Typical house plans in the rural dictricts of eastern U. P, have

been weli described by R, L. Singh (1957). An upper~class house! here

includes about five rooms (with a range of from one to 13 or more rooms,

and according to tradition always an odd rather than an even number),

built of solid md walls averaging about 3 ft, thick, although they may

be 5 ft. thick at the base, becoming thinner as they rise. The walls

are erected on foundations from &4 to 6 ft, deep, which preferably include

a large proportion of calcareous nodules (kankar) for strength. The

wall construction is of mud which is dug from village ponds in the summer

when they are dry. Mixed with water, the mud paste can be set in wooden

molds to form large 18 x 8 in. bricks., These are sun=dried, and mortared
N in place by mud., The use of bricks is more universal in western U, P,,
i‘) however, and in eastern U, P, and Bihar the mud walls are often simply

built up a layer at a time with mud, to which broken pottery, kankar,

wheat straw or the like may be added. An eminent Indian sociologist

has held that

Though broken pottery is often mixed with mud so as
to impart some solidity to the walls, the huts of the
United Provinces cannot withstand heavy rains.
(Mukerjee 1940a, p. 94)

This "typical” house is not really average, since an inventory of the
30 or so U. P. village surveys which were conducted in connection with
the 1961 Census shows that in 1961 the average house in the average
village had only tkree rooms (of 8 x 10 ft, size), snd its cost was
estimated at about Rs, 1090. However, it can be safely asserted that
the house description which follows here, even if it represents an
upper~class rather than a true average model, is nevertheless the
ideal to which most villagers aspire, and which an increasing number
are achieving.
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Indeed, very heavy and prolonged rains always melt away enowmous numbers
of the humbler, more poorly protected mud-walied homes in North India,’

However, when the mud walls are properly constructed sud protacted
by plastering and a sound roof, they are reasonebly durable and stromg,
Dr, R. L. Singh has seen such houses that have survived over a century,
although the usual lifetime is probably something like 25 ov 30 vears
(Singh 1957, p. 57). After the mud walls are erected, the outer surface
must be carefully and thickly plastered with a combination of mud and
bhusa or wheat straw, mixed in about a 10: 1 ratic, Cow dung may also
be included, although it is more often used only for the ioner walls,
where (in Meerut, at least) it is combined witn a spécial yellow=cclored
clay (Mukerji 1967, p. 123). The bhus& and cow dung help to prevent the
walls from cracking (Hasan 1961, p. 63). The variety of ways in which
northern Nigerians modify their mud and pis€ construction, including the
use of certair. compounds and vegetable juices for waterproofing, as
reported by Atkinson (1950, p. 319) seem to be little utilized in Noxth
India, It is especially important to protect the windward outside wails
during the monscon by extensive brush scaffolding and to replaster them
every year; otherwise, the rains will quickly soften and erode them.

In eastern U, P, ridge~poles made of tree trunks or large branches
connect the peaked ends of the wall, while the tile roof is supported
by rafters and a closely framed stxructure of arhar (pigeon-pea) stalks,
bamboo, or other woody material.? The roof tiles (khaprail) are made

'In Kipling's India, when expense was less a factor, it was said to be
necessary even for pakkd, or fired-brick, walls to be 6 ft, thick if
they were to withstand the violent electrical storms and cyclones common
in Bihar just before the break of the monsoon (Ashby 1937, p. 101),

A typical western U. P. roof has been described by Wiser. This consists
of beams of mango, neem, or shisham wood laid across the walls, then
arhar stalks at right angles, then an inch or so of dried sugar cane
leaves (or papyrus bundles if the builder can afford them), followed by
a 3=inch layer of mud and a 4=~inch layer of hard packed earth (W. Wiser
1933, p. 61). A description for Meerut District, 140 miles northwest
of the Wisers' Mainpuri village, is rather similar, cxcept that small
rectangular wooden pieces replace arhar, and a 12=inch layer of dry
grass is used insterad of sugar cane leaves (Mukerji 1967, p. 125).
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sre made of local clay by the villaze potters, who shape hollow
cylinders with slits on opposite sides to allow their being cleanly
broken into tvio halves after they are sun~dried and baked. Over-
lapping in vertical rows with flat or shovel-shaped tiles, the
resulting roof is colorful, reletively inexpensive, and efficient in
keeping out heavy monsoon rains, although wind damage and breakage of
tiles require continucis maintenance, a process referred to as anagab
in the local Bhoipuri dialect. Scme of the same considerations
regarding the use of thatch or of tile which were present in the
Anglo~India of more than 8 century ago (see Chapter I1) are still
relevant today., Sicgh notes that

The tiled roofs are not so cool as the thatch roofs
but they are moyz durable. (Singh 1957, p. 58)

Thatch s usually much cheaper than tiles and does not require such
heavy scantlings of timber as do the heavy countzy-made tiles
{Deshpande 1935, p. 163).1 Yet much depends upon local availability
of good thatching straw and good ciay, and certainly a close scrutiny
of the distribution maps of house features (in Biswas and Behura 1961)
shows that many factors cther than climate must enter into an explana-
tion or their distributions., Especially in some parts of Bengal and
easte:n Bihar, where timber is most scarce, the poorer families have
chosen to use corrugated iron or flattened kerosene tins as roofs.

The tin and corrugated iron are fire proof and easily
portable, and thus the peassant car remove his house and
raise it anew at a more suitable sice if the erosive
action of the river threatens a habitation as it often
does, (Mukerjee 1940a, p. 95)

1Needless to say, a straw roof is immensely superior to a tiled cne
under the impact of one not altogether infrequent natural hazard in
North India: hail. Crops ere laid waste from this calcmity nearly
tvery year in scattered parts of the country. Some evidence indicates
that the hail size limit dictated by theoretical physics (1.5 1lb. and
5 in. diameter) may have actually been exceeded in India, and it is at
least a fact thet men and cattle have been killed by hsil (Agarwala
1950, p. 399). 1Indeed, ''Cases are on record when hailstones of five
inches or mere in diameter have wiped out a whole village, destroying
all life, man and animal" (Field 1933-34, p. 790).
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In eastern U, P., the larger houses are built in atrium style (ﬁ:
around &n open inner courtyard, the &ngan, which has always had a
special, a semi-religious, role in the Hindu life-way. Even families
whose house does not enclose an angan &ttempt to provide some comparable
enclosed space adjoining the side or back of the house, using compound
walls or temporary thatched structures. The inside courtyard is
normally abutted on all sides by a low tile-=rooted verandah, which-~
funnels considerable quantities of rain water intc the four corners
of the &ngan during the cains but which provides shade and ventilation.
Most houses also have an outside verandah, or osira.

Rooms are usually 10~12 ft. high at the side walls and szveral feet
higher at the ridge=-pole. They may be frcm 10 to 16 ft. long, but are
not more than 8 ft, wide:

The scarcity and high cost of long and precisely cut
rafters and beams is reflected in the narrowness of
the rooms. (Singh 1957, p. 53)

The long narrcw village rooms are kept dark and windowless, for coolness

and feor reasons of security from theft and dacoity,! Ventilators, about .
8 x 12 inches, are uncommon, and where they do exist, are fcr fashion ﬁ;;
rather than utility (Khare 1961, p. 129). Actually, they tend to be

Youse burglaries are frequent enough to be greatliy feared in North
India, and open windows make the work of the cupc@p cor or "silent
thief" much essier, Even without them, these village burglars are
expert at quietly digging through the wall in order to reach the box
of family jewelry and valuables, Dacoits too are still =ctive;
traveling in armed gangs, they may torture the families o1 wealthy
villagers in order to learm the location of buried gold. And in the
past year or two the su=called Naxalite revolutionaries in varicus
parts of Indfa have been assassinating prominent village landlords
and moneylenders as "enemies of the people", making their attacks
mostly at night.
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limited to guest roome, are placed very high, near the roof, and are
fitted with iren bars. Even so, they are considered undesirable from
the standpoint of security. F. L. Brayne, the indefatigable pioneer
in village sanitary improvements in northern Indie struggled for
years with little success to persusde Panjabl peasants to let some
1fght and air into thuir rooms by ventilators (Maye. 1958, p. 214;
Brayne 1944, p. 17). In western U, P,, Pittman found that

« « o every window space in village houses was stuffed
with old rags to darken it . . . (Pittman 1951, p.42)

The word ghar in North India means "house'", but this term has
special connotations. The ghar is the women's house and men of the
family do not spend much time in it, The more prosperous and orthodox
the family the more this is true, The mer of a family have their own
place, preferably a separate adjoining building with a verandah, and
called the d81#n or baithak, The "men's house'" is relatively small
in size, sufficient to store a few string-beds, some clothing, and
other odds and ends frequently used by the men, Here guests and
visitors ar: entertained and, most important, a close watch is kept
on the cattle tethered nearby.

The main outside door of the ghar opens into a dyorhI, an entrance-
room which usually contains a grain storage bin, grinding-stones and the
like, and this door 1s always set several feet off a direct line from
the inside dcorway of the dyorhI lcoking into the inner courtyard. This
is to ensure the women's privacy and prevent any passerby from seeing
into their area, In fact, all house doors are coffset in this way, a
fact that greatly diminishes the play ¢f cooling breezes through the
house (Khare 1961, p. 123). The placing of doorways on the south side
of the house is generally prohibited by religious taboo,! and inner
courtyards which are square or have their long side oriented east-west
are also considered inauspicicus. (Both prohibitions coincide with the
recommendations of modern tropical housing experts based on solar
radiatisn factors). The kitchen area of village houses is ususlly in
the southeast or southwest corner, where the maximum protection from
the sun's rays is als> provided.

17¢ {= permissible only {f there is a temple or a well directly south
of the house,
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So far as the furnishing of the house is concerned, most village
homes have no furniture beyond charpoys or string~beds, perhaps a
chair or two for the use of distinguished visitors, a metal trunk for
the storing of veluables and dress clothing, & few fcotstools, etc,
There mav be one or more almaris or shallow shelf-closets built into
the wall, equipped with hinged doors. Rugs or carpets are little
used in villages, Meals are taken sitting cross-legged on the floor,
Mahatma Singh's recent tirade against conditions in northeastern U, P,,
which he called a "vast developing rural slum", includes the following:

All that one can find in the dark coxners of dingy rooms
of an average family dwelling, are a few earthen and
wooden pots, a broken cot and mats, a heap of dirty
clothes and straw bedding and wooden and stone imclements
to grind grains, (Singh 1967 p. 102)

The statement is accurate enough as applied to the impoverished majority,
but must be balanced against & high regard for household cleanliness

and purity, especially in a ritual sense and in relation to the kitchen
area, among the more prosperous, gocially dominant, land-owning villagers.

In a typical village there are likely to be one or more pakk@ houses
made of brick covered with cement plaster, The walls are usually two
or two and a half bricks in thickness, Sometimes a farmer will have the
outside mud walls of his existing kachcha house faced with a single layer
of pakka or fired bricks, both for the sake of appearance and to reduce
rainy-season wear. This thin brick facing is known as challi, Pakka
village houges, like those in cities, have flat roofs open to the sky,
surrounded for safety and privacy by & perapet.

A very interesting discussion of characteristic house=types in Meerut
District of western U, P, is that of Mukerji (1967), who clafms, without
offering any specific evidence, that among Hindus "different occupational
groups" have different types of houses., I am not prepared to offer this
generalization with respect to eastern U, P,, although no doubt certain
minor modifications of the house, especially in its anterior aspect, way
characterize such caste-groups as the Lohars (blacksmith~-carpenters, who
operate forges), the Telis (who often have bullock~turned oil presses
inside the house), the grain~parchers, and the petty shopkeepers, for
example. Mukerji found that Muslim houses are recognizably distinct from
these of Hindus in several ways, all traceablie to the exaggerated emphasis
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pliced on purdah, or "the principle of privacy for women". Thus,
Muslim outer courtyard walls are quite high, some 8 to 10 £ft. They
seldom build two=storied houses, which are conducive to easier viewing
of their own and others' premises, and when they do, the balcony or
roof parapets are augmented by built=-up walls of mud bricks or dung
cakes, Unlike Hindus, Muslims also provide a small latrine at the
corner of the courtyard so the women will not have to leave their
domestic sanctum for any reason, On the same grounds, Muslims are
quick to buy hand water pumps for their water supply (Mukerji 1967, p.
119). Finally, Muslim houses never have a back door, as do many Hindu
homes, ard they are especially deficient in windows, to present a
facade of strict purdah to the outside world.

It is characteristic of all walls and roofs made of heavy-weight
materials with a high heat=-storage capacity that they can provide
superior protection during the midday thermal peak, since they lag in
warming up (Saini 1962, p. 175). At the same time, however, they cool
down slowly and thus remain too warm for comfort at night, While
whitewashing could reduce maximum wall and roof externmal surface
temperatures by 40° F, or more (Bhattacherjee 1965, p. 14),l most
people livirg in pakkd houses do not have this done very often.
Measurements by Subrahmanyam and Majumdar of temperatures inside Indian
houses with varicus kinds of wall and roof meterials show that the roof
material has a far more noticeable effect on indoor temperature than
the wall material (Subrabmanyam and Majumdar 1952), They found the
coolest house to be one with 10-inch brick walls and a jack arch roof
with lime concrete terracing.

The ambivalence of the typical North Indian villager's attitude
toward house comstruction has been well indicated by Khare who, like
other anthropologistz who have studied the village ideclogy of health
in India, was greatly impressed by the peasant '"soil-andehealth
mystique", One of the ancient rishis is said to have declared that

le*tewlshing of the external surface of a8 9-inch sendcrete and

pleste: walled bungalow reduced the temperature of the inner surface

of the wall by about 4 F.° in teste cited by Crowden. But white=
washing of corrugated iion sheets reduces the temperature under them
by about 25 F.° at 2:45 p.m. under full sunlight (Crowden 1947, p. 363).
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"It is impossible for one to attain salvation who
lives in &8 town covered with dust." (Mukerjee
1940b, p. 290)

Khare's village informants (near Lucknow) saw themselves as '"sons of
the soil', who "grow, produce, live and die surrounded by Mother
Earth", Village air, water and earth=~including dust and dirt!-=
were described by these men as "100 times cleaner than those in the
cities” (Khare 1961, p. 93). Thus, villagers believe their mud-walled
houses are "more sujited to the village" and are healthier than brick
ones, parily because they maintain a symbolic oneness wi.h Mother
Earth. In addition, mud walls are felt to be more cool and moist, and
villagers say that the firing of bricks makes them lose their coolnessa
(Ibid., p. 126). Villagers do not object to dampness, especially in
the dry summer. Finally, mud and thatch houses are cheap and easy to
build, and do not offer so much invitation to robbery.

Despite all this, in Khare's village and throughout North India
more and more pakka houses are being buiit, partly because improved
methods of construction make them superior to pakka houses of earlier
years, but mainly for reasons of prastige. They are being introduced
reluctantly, according to Khare, yet at the same time they represent
the ideal or ambition of most villagers,

At the other extreme, relatively fimpermenernt homes made entirely
of thatch scrcens may still be found in North Indian villages, especially
in Bihar and among certain aboriginal and semi-aboriginal tribes and
castes, stch as the Musahars in easternm U, P, These houses are
vulneratle to firc and afford no protection against burglary except théir

1The Hindi word for soil is mitt] or matt] (earth, clay), whereas dhul
means "dust, dirt", However, Khare spécifies that dhtl is used in two
senses: (1) "clean dirt™, or dust *hat is not separated from the soil;
and (2) '"unclean dirt', which has been separated from the surface and,
especially inside the house, is regarded as refuse (Khare 1961, p. 127).
Earth as such can never be aught but pure to the villager. Lt must be
veed, for example, for washing the hands before going to worship at the
temple, because soap is ritually impure (Ibid., p. 140).
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self-evidence of penury. While their insulative value againrst

B ; winter cold and winds, aytime heat and heavy monsoon rains is more
or less inferior to the mud~walled house, they are very inexpensive
and can be quickly erected, In fact, many villagers use some such

thatched sheds as temporary men's sitting rooms or as shelters for

boiling down sugar cane juice, etc, But only the poorest families

make their homes ertirely of thatch.

When maximum daytixme temperatures reach the 110° to 115° F. level,
as they often do during May and June, villagers canxot find any really
cool place in which to rest. However, they must seek some shade, for
by three hours after sunrise the globe temperature in the sun has
almost reiched its maximum excess of 20 F,? above the dry bulb shade
temperature in the same location (Ladell 1955, p. 15). Even the dark
interior rooms of the house are not more than 10 .r 15 degrees cooler
than the cutside shade temperature. However, Deshpande claims that

It is the common experience that to those &ccustomed
to a temperature of 115° F., 100° F, gives as much
comfort as 82° F, temperature gives to people living
in temperste climates, (Deshpande 1939, p. 118}

i‘} A small degree of amelioration in summer heat may also be provided in

some cases &8 & result of the evaporation of water from small village
buffalo-tanks and ponds. However, most of these are dry by June. More
significant is the effect of the large spreading trees, especially neem,
mango, pipal and tamarind, Large trees of these kinds can xcsult in an
increase in the moisture content of the air below them and & decrease in
temperature of up to 10 ¥.° (Bhattacharjee 1965, p. 53).°

Urban housing patterns in North Iadia are much more varied then
rural housirg, There &re families who live in moderm air-conditioned
apartments and houses in New Delhi and Lucknow, At the opposite extreme
are the thousande of men--migrants from the countryside, beggars and
vagrants-owho have ro home in the city except some sleeping space on the

t e

1But trees are not usually allowed to overhang the inner cou:rtyard of
the house, however beneficial they might be in providing some coolness.
The reason 1s that bird droppings might pollute the kitchen area.
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ground or pavement, where a man ccunts himself fort--mate tc enjoy { A
a mat beneath him and ou rai-y nights some shelter overhead, The
rickshawallahs or pedicab drivers often sleep curled in their vehicle
(Go:1d 1965, p. 43)., The jhabtawallahs, a step below them, sleep on
the gro:=nd covered by their ore pcasession, the flat bask:t ({hakta)
by means of which they eara a few cents a day as head-porters of
grains and vegetables, Between these extrvemes are the urban multi-
trdes, numbering more than twenty million people in the cities of
Delhi, U, P., and Bihar, They incli=de an urban professional and
official class m- t of whom live in relatively new colonies. in
apartment ncusing or in older spscio:=s bungalows, They include
mercantile castes many of whom stiil reside in the jumbled hodge~
podge of the old bazaar sectic, with its narrow streats and anti-
quated 3 or 4=storied bu:ildings, some of which may held apartments
of surprising charm and comfort bt more of which are bare, dazk and
crumbling.

But rmost of all the cities are composed of low-salaried workers,
dwelling 1.: s1ums, near-slums or at best one or two=room pakka housing
2nits provided by the goveinment or by their employers., Outlying
sections of cities are in fact much like villages in their house-types, .
An urban housing survey in Kanpur in 1958 showed that about 82% of ii’
workers' families occupy o.ceroom and 16% occupy two-room tenements, and
that two-thirds of fomilies pay less than Rs. 20 per month as rent.
Forty=seven percent of the one~room tenements have a verandah only, 6% a
courtyard only, 17% both, and 30% neither. Five percent of the dwellings
have electric light, while 95% use kerosene lamps. The average dimension
of one-terement rooms is 87.5 square feet and 995 cubic feet and the
average numn vt of persons per room is four, About 82% of slum walls in
Kanpur are pukk3, while 18% are kachchd. Prom 30% to 50% of roofs are
pskkd, 26% to 40% tile, 15% t= 20% woode:., 6% kachcha' and 3% of metal
sheet, The dw:1ldings 71sually have o windcws or skylights, and in fact
are dark dingy hovels (Singh &nd Simgh 1960, pp. 47-70). Most depressing
is the fact thar these statistics represent a deteriorstion rather than
an impreovement, as compared to te: years previo:sly, and that current
data would alsc prebably show iittle change since 1958.

That is, earther ~r thatch., 5cme of the percentages shown here are
imprecise by reason ~f diff=re~cec between the two sources used (Singh
and SIngk 1960; Starma 1964),
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The 1961 Census of India collected many statistics on the propor-
tions of flat roofs versus sloping roofs in major Indian cities., With
respect to U, P,,

The most common roofs in Kanpur and Varanasi are
made of concrete~and-stone slabs, in Agra and Lucknow
of brick-und-lime laid on beams, and in Allahabad of
tiles. (Census of India, 1961, Vol, XV. Uttar
Pradesh, Part X, Special Report on Kanpur City,
pP. 34)

But variations between cities are not entirely correlatad witn rain=
fall., As the Census report further expounds,

Tiles are so common in Allahabad tl.at a particular
type which is much prized is known as Allahabad tile,
Veranasi, in spite of being an eastern city with a
copious rainfall, has a preponderance of flat roofs
of concrete and stone on accourt of its massively
built pattern. (Ibid., p. 34)

Obviously, for the great majority cf urbansresidents in northern
India housing patteins are detexmined mostly by economic limitations
and the availability of materials rather than by thermal envirommental
considerations, Nevertheless, some adaptations may be noted, such as
screens and overhangs, verandahs, courtyards and open roofs.! One
practice that is sometimes seen in both villages and cities is the
growing of heavy~filiaged climbing gourd or squash plants over the
roofs of low houses and huts., This vegetation provides a degree of

insulation from the sun's rays, &lthough it is planted principally for
its crop value.

The middle and uppereclass urban houses present an amalgam of
indigenous and Western concepts and features, It has been frequently
observed (Lee 1963; Thoburn 1946, 1954) that there is a widespread and

lAccording to one expert, the old-fashioned verandahs and chajjas (over-

hanging or projecting caves) on Indian buildings are superior to the
famous 'sunhreakers" ar large, perforsted escreerns go widely ugsed by

——— -

Le Corbusier in the building of Chandigarh. These have proved to be
fine collectors of dust, dirc, and pigeon's nests (Fabri 1963, p. 56).
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deep-seated belief in India that high ceilings are essential to summer i‘~
coolness, 1In fact, according to Thoburn, municipal regulations in the
past have commonly specified the minimum heights of residential rooms,
€.8., in Lahore (now in Pskis%an) 12 ft., for the ground floor and 10
ft. upstairs (Thobur: 1946, p. 122).! Ceiling heignts in all the
middle and upper=class I:dian houses or bungalows dating crom the
Anglo-Indian =ra range from 12 to 22 ft, Lee has presented evidence
that lowering the ceiling height from 12 to 8 ft, results in very
little increase in the radiant heat load. Thoburn also determined
that the film of hot air Inside rooms lies essentially within three
inches of the masonry surface and that it is no more humid than the
air below (Thoburn 1954, op, 575-6). However, this finding may be
valid only if there is sufficlent ventilation by windows, and

Houses abound in northern India which bave in fact
no windows at all except for the high~placed
ventilators called roshandans and these ventilators
are often much too smali to be effective, (Ibid.,
p. 531)

Lee indicates that the convertional high ceiling in Indian houses -
creatzs a trap for hot air, so that any improvement from reduced g;r
radiation is offset by the increase in conduction (Lee 1963, p. 40).

It appears that the new hcuses and apartments being built in North

India today have rather lower ceilings than in the past, but quantita-

tive information is lacking.

Tropical housing experts in India and elsewhere have carried out
extensive studies of architec-ural design in relation to climatic
corditions.? By and large these studies fall outside the scope of the
present report since they refer to proposed or ideal rather than to
existing solutiona, Particular attention has been focused in India on
Jow=cost housing designe, and in connection with the International
Exhibition om Low Cost Housing in New Delhi in 1' -, an assessment was

lUnfortunately, I have no information on the current existence or
extent of such building regula*ions i: North India,

3See, for example, Olgyay's detailed and formidable "bioclimatic
appr:ach to architectural regioralism" (Olgyay 1963).
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made of the thermal environments inside the various mocdels of inexpen=-
sive houses that were exhibited. Two specific conclusions d.awn from
these studies were:

(1) The roof is the most important part of the house so far as
thermal comfort is concerned, and ceiling temperatures can be reduced
considerably by whitewashing the roof; and

(2) The ceiling and ceiling fan should be at least 7 ft. 6 in, in
height, but additional height beyond 9 ft. does not materially contrib-
ute to thermel comfort (India, Ministry of Works, liousing and Supply,
1957, pp. 110-114),

0f course, scientific knoledge of housing and enviromnmental
biophysics will presumably make itself increasingly felt in Indian
architecture in the future, as recent statements indicate (see Prasad
1963). This knowledge includes better prutection from the sun and
improvement in air circulaticn, Examples of the former are; orienta-
tion of long axis of buildings 20° north of east; use of parasol rcofs,
lime concrete slabbing or double roofs: use of high heat storage
materials and light=colored surfaces; maximum utilization of sun
breaks, screens and various kinds of external shade; and so on,
Examples of the latter are: use of ventilators, registers, movable
partitions and wind scoops; morphology to catch east~west winds; and
e3pscially the plamming of urban construction to avoid creating pockets
of hot still air by the blanketing of breeze (Trompf 1955, p. 65). The
thermal biophysics of tropical housing have been well explicated by
D. H, K, Lee (1958, 1963).

The fact remains, however, that modifications in comstruction which
reduce solar heat in summer tend to be undesirable for the winter
season and--even more importante-the west wind that is so useful in
reducing the humid heat stress of August and September, in May and June
is the lu or fierce furnace-wind, often carrying suffocating dust,

First-time Wes tern visitors are often surprised to find the rooms
and homes of many Indian families of means to be so spacious and yet so
bare of carpets, furniture, curtains, etc, In part this is a matter of
habit and custom, but in part it is a realistic adaptaticn to a climate
which confronts houses and their furnishings with enormous quanta of
dust, heat, mold and mildew. 1In this situation the Indian has found it
weil to keep room irnteriors unencumbered while at the same time capable
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of being closely shuttered against violent dust and rain storms.! ‘
Most importart of all, in the better urban houses and apartments, is

the bare cement floor, which can so easily be washed daily and whicn

provices simultaneous cleanliness and coolness,

2. Clothing

The first line of technological defcnse against heat and cold is
clothing, a layer of insulation which augments the skin, Ciothing
interacts for the better or worse comfort and health of the human body
in relation to several critical factors: amhient tempertture, solar
radiation, air movement, atmospheric humidity, body temperature, etc.
(see Appendix C)., Evaporation of sweat is the body's principal method
of achieving sufficient cooling to mairtain body temperature at a safe
level., All other things being equal, therefore, the best clothing in
warm climates is that clothing (theoretically sometimes the total
absence of clothing) which aliows or promotes the most efficieat evap-
oration of sweat, All other things are not equal, however, since solar
radiation imposes a significant additional heat load on uncovered skin,?
gince wind and surrounding objects at ambient temperatures above body
temperature will add heat to the thermal equation through convection, .
since cultural factors mey prohibit and other environmental hazards i?;
discoursge nudity, etc,

In terms of our modern knowledge of the biophysics of clothing, the
basic North Indian dress is relatively well adapted to the hotedry
environment. In the case of both men and women the standard germent is
a length of soft cotton cloth some 3 to 4 ft, wide (depending on the

!The ferocity of these storms in North India explains why home-owmers and
house architects dare not concentrate exclusively on thermal protection,
Dust storms in the hot sesscn may last for hours, reduce midday visibility
to a few feet, and leave every inch of even the most tightly-closed rooms
ccvered with a layer of fire grit. For a most graphic description of the
notoriocus North Indias @adhi or dust storm see Thornhill (1899, pp. 35ff.).

2Ar accurate estimate of the total heat imposed per urit surface area by

direct sunlight must take into account such variables as solar zerith

angle. terrestrial elevarion, and water vapor and dust content of the air.
Roller and Gsldman (.967) have presented a systematic method for chis
calculatior, But there remain the complex problems of skin reflectivity

and absorptivity, which vary on the basis of pigmentation, ;
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individual's leg length), about 4 yd., long for men and 5 to 6 yd,
long for women. Most Nerth Indian women wear their garment, the
s;r;,‘ as a wrapped-around skirt that reaches almost to the ground,
generally (among village and working=class urban women® without a
petticoat or other undergarment, and with.Mhe 1.28¢ end thrown over
the shoulders and head in such a way that the face can be easily

shrouded,

Village men wear their ggggi.with no undergarment except sometimes
a loin=cloth (lapgotl). A man pleats up his dhotI from both ends,
places himgelf in front of the center of it while holding an end in
each hand, secures the two pleated ends at his stomach by twisting
them securely like a belt, then pulls the bottom of the left free end
backwards between his legs and tucks it into his waist=back, The
bottom of the right free end may then be tucked in the front$ The
dhot{ may be worn long enough to touch the ground or well above the
knees, depending on the size of the garment, how it is tied and
ad justed, the st@us or preference of the wearer, and the occasion=--
whether for plowing a field or for dress-=up. The net result, at any
rate, is that the only area of constriction is around bis waist, and
most of the lower part of the body is either bare or is covered by a
single loose flowing layer of cloth, As Leix notes,

The waving ends of the garments have a certain
famming effect, which is very pleasant in view of
the prevailing heat. (Leix 1940, p. 1291)

Upper=-class women often wear silk (and nowadays synthetic fabric)
sarls, and in fact it is only in poor families that the wife does not
have onc silk garment for special occasions. People believe and cl2im
that silk "feels cooler" thar any other material=~so mich so, in fact,
that some people avoid wearing silk in the winter by reason of alleged
cold discomfort. Shirts or shirte=like tunics for either sex may also
be made of silk, But the high cost of this material greatly limits its

lyiliagers generally apply the word "dhoti" to both the male and the
female garment, at least the everyday cotton variety.
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availability for most people.!

Although infants in village India are always well covered to
protect them against hear and c>14 (Hasan 1961, p. 111}, it is a
matter of observaticn %hat smail childien are naled or nearly so
throughout much of the year. Children of primary=-school age may
wear shorts (boys and girls), frocka (girls), or a form of pyjamas
(boys). Mere loin cloths, limited to very poor village untouchables,
are no longer often seer, Schoclgirls, especially in the cities,
over the age of ten or twelve now frequently wear the outfit derived
from Panjabi female dress: a long (slmost knee=length) colorful
kamlz ("shirt"), worn over white cotton trousers (salver) which are
cut extremely large at the top, but drawn tight at the waist with a
drawstring and fitting rather closely at the ankles, Among adult
women in U, B, and Bihar, only those of Panjabi origin wear the
salvar-kamiz, and many of these have come to prefer the gé;l to
their original dress (tor conformity, and for convenience in
purchase and care).

Men are frequently bare from the waist up,? but among the women a
blouse is generally worn in public except by older village women, who
are covered by tke Ei;i alone. There is no special headwear for
women; village cultural etiquette rccuires them to cover the head with
the sazl, and this of course also protects them from direct sunlight.
In the case of men a pagari or turban wound from a length of fine
muslin cloth is the traditional upper=-class fashion, and in one or
another form it has been a hallmark of North Indian dress since Vedic
times (Macdonell and Keith 191z, Vol. I, p. 104), The turban is still

1The All India Consumer Expendiiure Survey revealed that (in 1965) the
average monthly per capita ciothing expenditure for all classes was
Rs, 1.66 per month, ranging from Re, 3,36 for the "professional and
technical”" group to R3, 1.45 for “farmers”. Most of this expenditure

was for clothing of cotton material, The figures for woolen clothing

were: all classes Rs. 0.1l1, "professional" Rs, 0,75 and "farmers"
Rs, 0,05, and those for silk, rayon and nylon were Rs, 0,08, Rs. 0,60

and Rs., 0.04 for the three groups (National Council of Applied Economic

Resesrch 106A, np, 136=141).
) s T 136=141).

2favrd Foundation study teams found that "There were places where all

castes except Brabhmans were especi1ally forbidden to cover that part of

the bcdy abcve the waist" (Taylor et al, 1965, p. 49). But these

places were probably in S:uth India,
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an essential article of apparel among Sikhs evervwhere, and it is also

a common feature of men's dress at the western e.tremes of North India

in Rajasthan and Maharashtra. However, in an interesting parallel with
the simplification of head covering among the British in India, the
turban has become &8lmost obsolete over the greater redaches of the
Gangetic plain, To a large extent it was replaced Jduring the Nationalist
movement by the Gandhi cap, a simple white cotton ''overseas cap" (Rama
Rau 1944, p, 39), The expense and difficulty of msintaining the old=-
faghiored turban was another cause for its decline (and of course its
military value had largely vanished when guns replaced swords).

however, a kind of rough and ready suhstitute for the turban is in
fact very widely used by village men cf upper and lower caste alike
throughout U, P, and Bihar. This is a gamcha, a colored (usually red
or green checked) scarf of porous cctton cloth about 24 x 48 in, in
size., It serves a multitude of purposes~~coin purse_ shopping bag,
lunch box, strainer of liquids, head pad for carrying loads, temporary
loin clcth while bathing at the well, a belt while working, climbing
or fighting, etc,==but its primery function msy well be thst of a handy
wrapping to protect the head from either cold in winter or direct sun
in summer,

Certainly one will see few men, other than sume >f the rebellious
younger or student generstion, who waik abroad in hot sunlight with
their heads bare, although they are aiso gencrally averse to hats of
the sola topi or other broad brim style:

Some think that the sun is not only dangerous for the
head but may also help hair tc¢ grow gray. Others say
that wearing a topi all the time may make your hair
fall out, (Cline 1943, p. 109)

In &any event, North Indians are often horrified that Western visitors do
not apply hair oil, with its assumed protective and beautifying functions,
in the extensive mamner common to themselves,

Village upper-class men wear & traditional type of leather slipper,
>ften locally hand-made, and some men and womer wear sandals. Males
make much use of wooden clogs, especially around the house and ir the
rainy eesgon, Scocks ere not 2 usual village {tem of clothing, even in

winter, It is as true today as it was in the golden age cf two millenia

ago that
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In most parts of India footwear was primarily &

used to protect the feet against the scorching
earth of the Indian summer . . . (Basham 1963, p.
213)

Yet, today in North India my estimate is that the percentage of rural
men who wear ary kind of footgear, at least on mild days, is in the
20=307% range, while among urban men it is perhaps 60=707. (Planalp
1966).! The figures are lower for women, much lower for children.
However thickly calloused the villager's sole has becoae, to walk
very far on pakk@ roadways on a cloudless summer day can be painful.

The foregoing description of clothing has been a& modal one,
conforming primarily to villages in eastern U, P, Many local and
sub=cultural variations exist.? In western U, P., for example, the
women of some castes wear an ankle=length full skirt in vivid cclor
rather thau a gé;i, and certzin groups of village Muslim women wear a
rather heavy type of black salvar-iike trousers. Throughout North
India, Muslim men are more likely to wear eithe- pyjamas or a lungi
(a2 patterned cottor wrap=around skirt) than a dhot{, (Pyjamas heavily
predominate in the western part of the region, but share popularity .
with the lungI in the east)}. Many younger Hindu men also now wear the {
pyjame, a lcose garment secuzed at the waist by a drawstring, instead
of the dhoti, The pyjama is rarely worn without an accompanying long=
sleeved and lovse~fitting kurta or shirt of pull-over or closed-front
type.

A large proportion of Muslim women in North Indis are still confined
to the burka (burk# or burga) when they leave the house. The burka is a
tent=like dress which covers the body completely from head to toes,

1The A1l India Consumer Expenditure Survey arrived at monthly per
capita footwear expenditures of Rs, 0.13 for the "farmer" and Rs., 0.47
for the "professional' categories (National Council of Applied Economic
Research 1966, p. 147).

2g3ee Ghurye 1951, Das Guota 1961, and Rajalakahmi 1961 for atudies of
the regicnal variations iIn Indian dress,
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leaving only small netted openings for the eyes, The burka may be made
of cotton or of siik, and there are many

e « o nuances of cut, of the quality of the
material, of color, and even of the way it is
worn, (Vreede=de Steurs 1968, p. 59)

Muslim women of the "respectable", but lower and lower-middle classes,
wear &8 white cotton burka, which is heavy and suffocating, letting.no
breath of fresh air pass. Since a burka cost, according to Vreed:=de
Steurs, at least Rs, 20 in 1960, sometimes the women of a family tak.
turns wearing & single common one. Although the silk burka worn
especiaily by upper class women is usually black in color, it is
actually relztively comfortable in hot weather, It consists of two
pleces, 1 tort of long sleeveless coat, and a cape veil covering the
head and shoulders and reaching to the waist, Along the hem of the
veil is attached a very light, transparent smaller veil designed to
cover the face and breast, but in such a way that it can easily be
thrown back,

Beth the burka and the heavy and close=-fitting black trousers just
mentioned, which I have observed being worn by some village Muslim
women in northwest India, would appear to be a good example of the
power of cultural tradition and conformity to override personal comfort
in relation to climate., Burka-wearing women generally admit to much
hear discomfort, especially in the humid season. However, they do not
wear the burka inside the house, away from public view,

European dress has had no influence on the village QE;I,I and among
women in North India the wearing of a dress or frock is virtually a
symbol of identification with the modern Anglo~Indian (Eurasian)
commsnity., Among men, however, trousers are widely accepted among the
official, professional and student groups, and are a part of the costume
of all who wear uniforms, from soldiers to caprasls (the ubiquitous
office peons and messengers). Tradition-minded villagers have been slow
to accept Western-style trousers and it is frequ:ently observed that an
educated man, accustomed to wearing trousers in his job in the city, wiil
change to a dhoti in the train before arriving on a visit to his home
village. in order not to become the object of critical commert,

1But "mini-saris" have made a tentative appearance in certaia chic
circles in Bombay and New Delhil
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Differences in clothing behavior should be expected between the
hot=dry and the hot=wet seasons, in view of the crucial role of sweat
evaporation in body cocling, In fact, my informants in Varanasi
generally agreed with my own observations of clothing behavior in U, P,
when they stated that garments which cover the whole body (arms and legs)
loosely are more commonly worn for outdoor activities in the hot-dry
season, while shorts or short-length dhotls with minimal covering of the
torso are relatively more typical of the hot-wet season (in the case of
men, especially), Unlike in May, field laborers in August and September
usually work without shirts, although their heads are protected from the
sun by a wrapped towel or a gamcha.®

This same difference in hot=dry and hot=-humid season clothing is
obvious when one contrasts regional clothing=--for example, the dress
(especially of men) of arid, semi-desert Rajasthan to the west of the
area of this study, and that of humid, sultry Bengal to the east., An
eminent Indian jurist has given a highly personalized but persuasive
i1lustration:

Living for a long time in Rajputana, where they
dress so as to cover the whole body, I began to
hate the costumes of Bengal and Madras Presidency.
On a visit to Calcutta in the rainy seasor. I called
on the lat: Justice Sir Gurndas Banerjee and the
late Justice Sir Asutosh Mukerjes., Both of them
had only chotis on when 1 saw them, I wordered

1The biophysical basis for ihis clothing behavior ras aptly documented by
Molnar and his colleagues, whc calculated on the basis of comparative
"desert' and "tropical" environmental studies that the heat gain of a
nude man sitting ir the desert sun is reduced from 380 kcal/hr to 210
kcal/hr by clothing, However, in the humid Lropical environment, the
heat gain ¢f a nude man in the sun is only increased over tha*t of a
clothed man from 85 keal/hr to 110 kcal/hr (Molnar et al. 1946, p. 417).
These increments may be compared to the metabolic heat gains which
accrue from the following levels of activity: walking at 5 mph (525
kcal/hr); walking at 4 mph (285 kcal/hr); walking at 2 mph (158 kcal/hr);
and seated at rest (83 kcal/hr) (Lee 1964, p. 35). (These figures are
based on the asaumed average Americar man, weighing 75 kg, and with a
body surface arca of 1,7 square meters,)
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how the two ormaments of the Calcutta Uaiversity,
representing its highest culture, could present the
spectacle of semi~naked barbarians, But I was suun
disillusioned, The room in which 1 was staying had
no fan, and sticky heat compelled me to fling away
the last shred of cloth on my body., (Shankar 1924,
p. 636n)

The fabric that is the cheapest and most commonly used by villagers
in North India is called hendlum (from English "handloom") or "mill
kheddar'", It is handspun but mill-woven, in contrast to actual
khaddar, which is handspun and hand=woven, It iz often referred to as
gggi (thick) cloth, since it is thicker than "mill cloth" (michize=-spun
as well as mill-woven), It sells at about Rs, 1.50 per meter,1 nalf the
price of khaddar, while mill cloth costs about Rs, 1,75 per meter. Vhile
mill cleth is desirable from the standpoint of appearance, durability,
etc,, it is considereé less cool and comfurtable than hendlim, due to the
closer weave, The lightest weight febric is malmal, a very thin soft
muslin that is often used %o make the kurta or long-sleeved neckless
shirt that is worn with dhot} or pyjamas. It costs Rs. 3.50 per meter,
and thus tends to be restricted to upper~class hot weather wear. Most
of my informants agreed that for thc hot sultry season malmal is the
coolest fabric, a subjective view that accords with the technical findings
of Perti and Lal (1955, p. 947). As Napier stat:s,

Clothes catch the radiated heat and interfere
with air movement around the body, holding warm
damp alr in close contact with it, The thinmer
and more open-woven the clothes the less will be
the interference, (Napier 1942, p. 8)

So far as scientific evaluation is concerned, ...owever, it should be
noted that Renbourn has recently challenged the idea thac nudity is
always the best garb for damp heat, He grants that this may be true in
climatic chambers or while working, but speculates that it may be that

1The prices q.oted are approximate, as of October 1966, according to my
informants in Varanasi, At this time daily wage rates for umskilled
laborers in U, P, were about Rs, 1.75 to Rs. 2.00 (U, P, Econcmic and
Statistical Bulletin), Based on the clothing consumption daga cited
above, the average man bought only about 10 meters of cottsn cloth

annually. 83
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clothing absorbs liquid that would cotherwise drip off and so gives a
somewhat lsrger furctisral '"skin" area for heat loss, while its
ventilating properties may also reinforce convective and evaporative
cooling (Renbourn 1962b, p. 90).

For the hot dry seaso:, most of my informants asserted strongly
that either khaddar or thick mot3 cloth is superior for comfort. They
explained that “motd cloth protects from heat, from 13", or that "motd
cloth creates persniration and sc makes one feel cool when the air
moves", Here we are clearly reminded of the old Anglo-~indian attitude
toward wearing flannel in order to nelp the skin "Lu breathe'". Renbourn
offers 4 modern explanation for the virtues of cotton, and especially
of woGl, in tropical clothing, noting that they

e «» » take up 8 considerable quantity of insensible
and liquid perspiration into the fibre substance

and, hence, do not rezdily feel demp to the skin . . .
(Renbourn 1962b, p. 95)

The hanaspun msterial is more cpen and porous; however, the more
prosper>us and sedentary among my informants tended to favor malmal for
comfort in both dry and humic heat, Renbourn notes that thin tight
weavee eve 8bout as good as thicker open matevr?-13 for shirts, etc.,
and have the additiunal advantage of keeping out hot winds, £ine s-nd,
and biting insects (Ibid,, p. 96),!

During the hottest days of .umner when the ;ﬁ.uind is blowirg, under
8 plazing sun at temperatures of over 110° F., many men believe that a
heavy woolen garment provides the greatest degree of protection against
heats:>roke or other heat injury. One Indian scientist recalled having
seen cartmen~~the drivers of bullock-carts, wio must often travel duri ;
the hot days--wearing woolern overccats in the summer, This seem- a
little unlikely, u-less such coats came from British army stocks or were

sage,

'Here I must take spirited exception to the statement that thin muslin
sexrves better than a thicker clcth to ward off bic.: “eactg-=~at
least, 8o far as the individva s of the Cimex species are concerned.

1 a:frely learned, whencver wearing a dhotl of malmal in Indis, to
place some thick:r macerial betweer myself a~d charpoys, wicker chairs,
etc,, for the Iadiax: bedbgs which flourish in these sites find no

diffic:lty at elil i- penetrating the thin muslin cloth,
B4
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actually blankets instead of coats. But it is reminiscent of the dress

£ adopted by many village men at the present time when they find it
necessary to travel at midday (s=e Figure 3). This consists of a
coarsely woven, dark blank:t of the kind made by Garariyas, the caste
of sheep~herders, The Garariyas themselves are famous for the use of
these blankets, which serve them against cold, rain, heat and lu alike,
As recollected by one writer,

e o « I could see a group of villagers sitting and
smoking, with their black home=spun blankets thrown
over their heads and shouldeys to protect them from
the sun. Those blankets weze their constart attire;
they were 2lways there, whether it was hot cr cold.
(Ahmed 1965, p.65)

The blanket--or even more commorily, a cotton cadar or sheet~=worn as
illustrated in North India appears to approximate the heavy burnoose
of the Arab in its function of insulating against the hot dry wind
which can quickly upset the body's heat and water balarce through
convectional heating, It is interesting to note that the wearing of
woolen shirts in hot desert heat has also been described in U, S, Army
camps in Texas and the Southwest, since ir hotdry conditions

e o o« Wwool will ward off the rays of the sun that
would otherwise penetrate cotton, {(Borden, Waddill
and Grier 1945, p. 1205)

3. Cooling Devices

Manv of the old Anglo=~Indian devices to reduce the effects of
environmental heat, euch as evaporative cooling by khaskhas tatties
and the swinging punkah, are still employed o some extent by North
Indians, at least in homes and offices which can arfford serxvants but
do not have or cannot aiford air conditioning or electric power. The
thermantidote, however, seems to have quite disappeared from the scene,

The most ubiquitous personal item, amounting virtually to a clothing
accessory, for pvotection firom solar radiation is the umbrella (chat#) or
perasol.l The umbrelia-making craft is an ancient one in India, dating

!An impromptu version made use of by very pocr people is a single fan
palr leaf held on the head (Blatter 1926, p. 191).
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back &t least 2000 years, During the Sutra period, 3

An umbrella and a staff were considered to be necessary
parapherralia of a gentleman., (Gopal 1959, p. 161)

period, all of wood, However, there were strict codes requiring the
mbrellas of common people to be only half the length of those used by
priaces, while the umbrellas of the latter in turn could be only
three=fourths the length of that of the king, Interestingly enough,
wome:: apparertly used umbrellas diring this Buddhist period to a greater
extent than they do today (Mazumdar 1960, pp. 195=6).

I~ Kiplirg's India, the ncn-foldi:ng palm umbrellas (palm leaves
spread over bamboo) which had largely prevailed among what were described
as the '"b:tter classes" of Indians were well on the way to displacement
by factory-made ones of cloth, Balfour says that (about 1880) some two
or three million were imported annually, two=thirds from England, to
szll at an average price of i2 annas (Balfour 185°, Vol, I, p. 972).l
However, according to one source, both Indians and British residents in
India favored the covering of the umbrella with white calico or other

sheeting, ''to make it impervious to the sun’s rays'" (Fayrer 1884, p. 943). s

In fact, the use of umbrellas throughout Indian history has been

asgsociated with royalty or with social privilege, Mrs, Das noted that
when village men encountered her huaband on the road they would respect-
fully close their umbrellas and

e o o Lf any one of these men thirty years ago had

eyen dared to carry &n umbrella, open or closed, we

would have ordered our servants to go, take it from

him and break it at our feet! (Das 1930, p. 223)
Up until :ecently, complaints were frequently made of the beating or
persecution of untwvuchable men and boys whc dared to carry an umbre:iia
even cn the hottest days (Saint Nihal Singh 1913, p. 378; Mohinder
Singh 1947, p. 143).
lTh{c Qi £avcal A throomfrr vptho A a svimsnna 4 190N LaoAd a hersdoan
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power perhaps twelve times as great as 1% does today,
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Figure 2. An Example of Hot=-dry Season Garb in Rural North India.

Tnils photograph is of a Madhopur (eastern U, P,) village man of
lower caste, dressed for walking through the fields on a hot summer
day when the lu wind is blowing. A cotton cloth is wrapped on the
head as a turban, and £ pumboo stave is always carried for self-
defense., He informed the author that the woolen blanket "gives a
feeling of coolness because it causes perspiration".
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The umbrellas carried by men in North India today are dual=-purpose,
for both rain and su~, They are black in colsr, and priced at as little
as Rs, 5,00, they are well within the range of perhaps the upper 20 or
30 percent of the population, Due to the dryness and midday li they are
of course less useful in the summer than iz the sultry monsoon season,

ihere appear to be scme inexplicable regional differences in
umbrella use in North Iaxdia, I observed umbrella=carrying in Patna,
Bihar late in September 1966, when daily maximum temperatures ranged
betweea 92° and 950 F., with ro clouds (but with high humidity and
daily unreaiized hope of rainfall), A random counting of hundreds of
pedestrians walking to and from werk in the city--a large proportion
being official and clerical staff in govermment bureaus=~-revealed that
about 30-407% of them carried umbrellas raised sgainst the sun., This
was true as eariy as 8:30 a,m, and as late as 4:30 p.m, Police constables
who direct traffic in Patna wear a sturdy leather belt fitted with an
umbrella holder, erabling them to keep both hands free while enjoying
the umbrella’s shade., Ir Allahabad, Lucknow and New Delhi, however, 1
observed only a small percentage=-less than 10%==of umbrella=carriers
at nearly the same time of the year and among a similar population.
No explanation for this difference has been forthcoming from tnformants
beyond huzarding the guess that che Rergalis and Biharis in the eastern
part of North India "have more delicate constitutions and cannot stand
the sun as well as the people in noxthwestern India'., Police constables
in eastern U, P, cities do not use the belt umbrella-holder; however,
the safety islands at most traffic intersections there are permanently
shaded by large umbrella=like round concrete overhead shelters against
sun and rain, The much greater observed use of the umbrella in Patna

as compared with Allahabad cr Luckrow may be related to simple differences
in reinfall,

Arother umbrella=like devica, but not a readily portable one, can be
seen especially along the banks cf Indian rivers at religiously important
bathing sites, whers it is i:sed by those Brahman priest.s known as Pandas
who sit all day long providing essential religiovs services for bathers
ard pilgrims. These vmbrellas, known as gﬁgtaria, are up to ten feet in
diameter and sre made of ciosely=woven bamboo by families of a certain
caste which specislizes in the bamboo=working craft,’

- mest places, ther beicng “5 the same cas~e which makes tattis and
ciks, Iz the VYararasi regicn they are Dharikars, apparently originally
a secti™ of the l-wly urnt>:chable Dom caste,
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‘i A popular screening device which has been in use in North India

ab from very early times is the cik, a door or verurdah curtain made of
long thin pieces of split bamboo bound closely together., It acts as
an effective Venetian blind, screening out light and flies while
permitting a certain amount of air circulation and allowing persons
inside the room to see through witho:t being seen from the outside.
When full air ventilation is desired, the cik is rolled up and secured
at the top of the aperture. The cik is used in front of opem-air
butchers' stalls, where it has become virtvally a trademark (butchers
are called "€ik" in some areas). Though it lacks something in deterrent
value against the flies, it does somewhat shield the passers=-by from
the repugnant sight of suspended goat carcases.

Evaporative cooling, or lowering the temperature during the hot dry
season by adding moisture to the air has also been long practised in
India., When women retire to nap on summeyr cdays in a dark inner room
they often pour water on the floor to lower the air temperature, Spray-
ing water over hot paved courtyards, tecraces, sidewalks, etc. at the
end of the day is also a cormon practice to cocl the evening air., In
fact, this practice has a special name: chirkac (Bhoj.).

g The "khuskhus" screea is still widely used for cooling in North

4 India, despite the increasing sales of air coolers and air conditioners
requiring electric pawer.1 Air conditioners are not so practicable for
wany of the old high-ceilinged buildings used as ¢ffices, and their
upkeep and initial cost (about Rs, 1500 for a small unit which would
sell for considerably less in Europe or the U, S. A,) are certainly
prohibitive for all but a tiny fraction of the population. A set of
ghggf tatties adequate to enclose a door entrance and a window, on the

'In this connection, incidentally, I mist take issue with D, H, K, lee's
statement that "A type [of 'water blind'] currently used in India, made
of a thick mass of millet, is practically useless" (Lee 1963, p. 44).
Dr. Lee has failed to mention the tbiquitous khas tatty, whose vseful=-
ress surely outweighs its disadvartages in hct=dry conditions. A
screen of millet would of course be far less satisfactory, but I doubt
that millet plants are very widely vsed in India for this purpose.

211 *those parts of the country where khas ie¢ nst plentif:l, coconut
fiber i{s the materizl ¢ £ chcice.
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other hand, can be hard-crafted and instalied for about Rs. 30 or 40, E
a-d -pkeep is o:ly a matter of providinz water and the modest salary

cf a servant or emplcyee to keep the screen wet, Tattles are stored
from one summer t5 the zext ard can last for several years., Of course,
khas tatties==inexpexnsive though they are iz relation to air condi-
tloners~=-are yet beycnd the means cf perhaps 987 <f the families in
North India. Trey are a’mcs: rever seen in villages, and in citiles
they are more uvsed iz offices than inoprivate homes., Brown states

that three tatties tring a room to 88 F, when the temperature "in the
opea" is 130° F. (Brow: 1948, p.35). It is generally held that the
bumidity i:side the vcom is raised, and some people find this conditicn
more unpleasatt than the dry heat, Oae authority, however, seems to
disagree:

It is a surprising fact that this [khas screen] does
not tend to make the atmosphere of an occupied room
moister than when it is just closed up ir the ordinary
way, but it makes it a rumter of degreec cooler.
(Napier 1943, p. 30)

Certainly the khas tatties do shut ouf 1light, which is a handicap in -
offices, 4

Intermediate in cost between air conditioning and khas tatties is
the '""desert cooler", manufactured and sold in India. This is a unit
which can £it into a window, containing a far which blows across a
wetted surface of khas or other similar material, Awbler recently
found such & t=it relatively ineffective in the New Delhi summer, but
admitted that it was much tco small for the room in which it was used
(Ambler 196€, p. 280). These air coolers, available at prices from
abc:t Rs, 75 ard up, are used in urban offices and homes by those who
can afford them and who find the khas tatties inconvenient, The desert
coolers do nct require ccmstant attendance by servarts and are more
economical to r:=u and maiztaina than air counditioners., Indian Defence
Science personnel have dcme research on improved khas-cooling devices,
in view of the "botheration and hige recurring expenditure'" which they
felt were involved with the old-fashioned tattles (Majumdar and Sharma
1959, p. 31), Maj:ndar ard Sharma have reported on a new design, working
o capillary acticz azi this avcidiag the recessity for periodic wetting
ay well as electrical razards posed by water dripping through the air
stream, It is wsed i ~.:’victica with a.16-inch table fau,
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In the hot dry season fans may often have little value:

X

Retuarning to Delhi t©y plere in the summer, a hot

| § blast of air hits you so havd that yo: inv-luntarily
step back to escape it. You can imagire the smell
of smoke and feel your hair getting singed, Delhi
heat is not wet, it is burned dry. it sucks ycnur
breath away. It teaches ynu what a piece of cooked
meat must feel like., The hig ceiling fans turn
endlessly, but what they throw at yuu is hot air,
(Smith 1962, p. 251)

But the fan truly comes into its own, in Delhi as elsewhere, with the
arrival of the monsocn, From July through October both the desert
cooler and the khag tattie are entirely useless and an approach to
comfort during sultry days can be provided cnly by maximizing air

- § movement, or by air conditioning units which can reduce the moisture
content of the air while lcwering the temperature, Since the average
man has no hLope of enjoying the latter, the universal method of aiding
the eveporation of perspiration is by increased air movement. As
Ambler notes:

B e
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; In stagmant conditicns, air movemert is very
important indeed. For instance, the difference
between 5 f,p.m. and 40 (one-half m.p.h,, and
hardly noticeable) is equivalent to some 8°, and
makes all the difference between severe discomfort
and complete comfort, (Ambler 1966, p. 278)

T

At higher levels of air speed, however, the relative benefit derived
' : from increasing air movement declines. Thus, in a series of 1ndgor

] measuremernts in Singapore (with the dry-bulb temperature at 84.8 F,., the
glob~ temperature 85.3° F., and the wet bulb temperature 77,2° F., or a
relative humidity of about 72%), Yap found that an increase in wind
& velocity caused a decreage of only 2 F(.’o in Corrected Effective
Temperature, from CET 80 F, to CET 78 F. (Yap 1956, p. 330).!

i 'The significance of Effective and Corrected Effective Temperatures is
described in Appendix C, It may be roted that an ET of 78° F, is the
approximate threshhold of perspiration 3:d discomfort for resting men
j (Bruce 1960, p. 74). Hence, a mere 2° difference at this tevel can

convey a greatly enhanced psychciogical azd physiological effect on
individusls so exposed,
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Millions of small ha:dl fans (Eankhis) are made and sold each year
i~ North India, mostly the type that i3 readily constructed from the
leaf and stem of one of the fan palms, especially the palmyra palm
(Borass:s flacelliformis), Some of these fans, with up to 4CO0 or 500
83. in, of fa- s:rface and hanidles a yard ling, are rot designed for
sef{f=-fan-ing, b:t rathev reqilre a scrvant or other person to stir the
alr, Such large finst partic:iarly come into vse on occasions when
r.ere 13 a guest, <r at mealtime, or when a group of people are
collect2d for some fcticn where it i3 necessary to sit indoors or
where there is little 3ir mivemest cn a sultry day. Pankhls are made
by a speciai caste (again, =smaliv the bamboo-workers) in the areas
wheve the raw naterial is ab:ndan*, and are distributed throughout the
country for sgle at a price of from about Rs. 2 to Rs. 5, depending on
size,

Another popular type of fan is the bena (from Skt. vyajana, root
vyaj = to tass abxt), locally marnufactured throughout North India.
1t is made of plaited strips cf bamboo in a 12-inch square. The bena
may be made by village women of almost any caste who have the skill, or
it may be made by me= >f the caste (usvally Dharikar in eastera U, P,)
which specializes in tamboo-plaitirg and basketry., Often the raw
material is dyed in red or green colors and a pattern is woven into
the fan, The woven square of the bend is fixed to a hasadle about 16 in.
long, after a hollow bamboo section has heen threaded oato the projecting
part of the handle permittirg the bend to be twirled by & simple wrist
motion, 1his type of fan is often 1sed in villages for self-fanning,
although it aleo has a specific functional application in certain
occupations (grain-par.ning, goldsmithing, etc.) where a fire must be
continually farned, an. it has some religious or ritual associations as
well, according to Crocke (1888, p. 38).

Especially duri:g the heyday of the British raj in India, an erormous
variety of hard fans were made., Some were pairnted and covered with
pleces of transpare-t and coloriess talc, some were made to fold into a
small compass and expard i-+a ar almrost perfect circle, etc. {Blatter
1926, p. 191). Howsver, since thesz were mostly devised for ostentatious
display by the mcneyed classe—=-why row «njoy electric fans or air
corditicners==they are 1.3t much seen in this day and age.

ifa keeping with HivdieHind-s=ar{ usage, the larger fans are calladby
the masc:lie form pazkt3, a=d “he smaller cr.:s of the same type by
tne fumi-i-e f rm ps +hi.
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The old hand=cperated swinging punkah can still be seen in
out=of~the~way corners of North India, in homes and offices where
electric current is not avajilable or where there is a pood supply of
low-salaried labor. As recently as 1964, for example, the clerical
staff of the Varanasi District Medical Officer of Health, housed in a
large windowless northern: exposed room in an old baiiding just down the
road from a moder: air-conciticned cinema and restaurant, were working
beneath a huge 12~ft, wide swinging pinkah p:lled by a caprasi.

For the most part, however, the introduction of electric power
throughout urban North India has brought the ceiling fan (also callad
pankha in Hindustani) as a replacement of the old-fashisned swipgzing
punkah, The modern ceiling fan costs from Rs. 150 to Rs. 30U, depending
on size, and many people prefer renting ome by the month or the season
to buying it outright. All Indian-made ceiling fans in use today have
three blades,l although an older two~blade model can occasionally be
seen (for example, in the palace of the Raja of Jodhpur). The modern
straight-bladed ceiling fan is also less effective in producing air
woveuent than earlier models which had ends curved upwards, according
to Ambler, But since the latter were found to consume more electric
current in operation they have largely been eliminated in the interests
of economy (Ambler 1966, p. 276). The speed of the ceiling fan is
governed by & wall switch which allows six or seven different speeds
up to & maximum of about 220 to 330 r.p.m., depending on size,.

It is interesting to note that the urban middle or upper-class
home which is likely to be equippec¢ with ceiling fans in bedrooms or
living rooms for the benefit of the owners never contains this amenity
in the servants' quarters or even in the kitchen, where the servants
(and nowadays often the lady of the house herself) are expected to toil
in front of a pressure stove or charcocal fire in the stifling heat,?

lCeiling fans in use in the U, S, A, carry four blades, judging from
sales brochures of the leading fan mancfact-:rers,

lsargent cites evidence that the higher rate of "tropical necrastheria”
among women than among men i~ the Australia of over 50 years ago was
directly related to their Jlong hours of confinemernt inside the hcuse,
and especially in poorly-ventilated kitchenrs wich galvanized iron roofs
(Sargent 1963, p. 294), My i-terviews with urban Indian women in Vara-
3451 suggesi the probubility of some comparable sex:al differential in
suscept.ibility to mild heat stress-related disorders of the prickly heat
and ""meurasthenic" type, for exactly the r-asons seen in Australia, But

1 can offer no statiscics to bolster this impression,.
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The need to maintain an even ccoking fire may help excuse the absencs i;
of a far in the kitchen, although Ambler points out that

The smaller the room, the greater is the need for
them, and the lack of fans in some dressing rocms
makes them useless for their purpose for quite half
the year. 1In particular, a fan is needed in what
is relevantly called the smallest room'. (Ambler
1966, p.276)

The ordinary men and women in North India, and certainly the domestic
servants and the working classes, hive throughout history been assumed
by their betters =ud rulers to have a special capacity to tolerate
extreme heat!

Table model or floor model portable, horizontally=blowing electric
fans of the kind well=known in the U, 5. A, are being sold in increasing
numbers in Nerth Indian cities, hut are still used less than the ceiling
fan, Some statistics on Indian urbar middle and upper middle clase
ownership of fans were collected by the Indian Institute of Public
Opinion in 1963, Srme rather striking variations are revealed in tis:
survey among the four major cities of India (Delhi, Bombay, Calcutta,
and Madras), although unfortunately the regional influences cannot be
entirely separated from socic-economic differences, since the Bombay
sample enjoyed monthly incomes in the Rs. 500 to 1009 range, while
those of the Calcutta sample were much less: Rs, 100 to 200. Only the
Delhi and Madras samples were comparable: Rs, 300 to 500 per mnmth.

The results of the survey are shown in Table 2,
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Table 2, Pexcentages of urban samples using ccoling devices

Bombay Delhi Madras Calcutta

Alz conditioner 1.2 0.4 0.8 0

room cuoler 0,8 1.2 0 0

Refrigerazor 22.8 3.2 4,4 1.6
Ice box 0 4,8 0.8 0.4
Ceiling fan 84.4 73.6 19,2 48.4
Table fan 34.4 38.8 37.2 10,8
Pedestal fan 1.6 4.4 0.4 1.6

Source: Indian Institute of Public Opinion., Moathly Public Opinion
Surveys, Vol, IX, No, ?=3 (November-December 1963)

The major Jdifference between Dalhi (in North India) and Madras (in
South India) lies in the relative dependence on ceiling fans and

table fans, and its explanation seems to lie less in climatic differences
per se (Madras has virtually no hot=dry season or winter cold season,
and is generally hot and humid), than in house and rcom characteristics,
and the history of electrification in India, The Bombay and Calcutia
samples contrast maximally in terms of iacome, whereasz their climetic
environments are not too d.ssimilar. Heat stress~=largely in hot-humid
conditions-~is generally a bit greater in Calcutta than in Bombav; yet
the total availability of fans is only about half as much, 2 fact
probably attributable attleast as much to the lower level of aifluznce
of the Calcutta sample as to Bombayfs oversil superiority in modern
amenities and techpology. It may be noted ther 26,9% of the oversll
four~city sample owned their own homes, while 71.6% rented.

Fans of all types in India have an important use and value beyond
that of cooling, That is, they discoursge the ubiquitous flies ond
mosquitoes, although it must be observed that a breed of Indian housefly
has been evolved that can navigate remarkably weil under conditinns
that would resemble a hurricane in relation tic 2 human being. Anyone
who has lived in an Indian viliage without electricity in the hot
season knows how profoundly underrated are flies as disturbers of
daytime repose, Two quotations, separated i: time by more thsn a
century, may serve to memorialize the pesky Indian fly:
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But, let me not forget the flies! As one lies
wearily tosaing about on one's bed, s¢ hot as to
tempt one to doubt the possibillty of ever getting
cool agein, these small evil spirits keep one in a
continual paroxysm ¢ trage; as the old lady in
Punch saysgies

"They settles on your noses, and they whizzes

in your eyes,
And they buz=wuz=-wuzzes in your ears; oh!
drat them nasty flies'",
and you smother yourself by covering your face with
a pocket=handkerchief in an attempt to escape them,
and throw yourself into a yet more profuse
E perspiration by endeavouring to capture or kill

WINTIRELN

them, it is needless to add, without the least
success, (Majendie 1859, p. 267)

TVLRTY o

- The monsoon was about to break, and the heat was
E kilnlike in its intensity. The ceiling fans, at
this point, failed, If one opened the windows,
they admitted hordes of small, black, malevolent
flies; 1f one didn't, the sweat ran in rivers;
one's whole body became an ache and blur of heat,
(Moraes 1970, p. 101)

oo i dh bl

Even screens will not stop the "mango flies", pinhead-sized replicas
of common houseflies, which sometimes swarm in uncounted billioms and
"rush madly into eyes, ears, and nose" (Ashby 1937, p. 59).

T

it

2 4, Water and Ice

: Ice has apparently long enjoyed a prestige corresponding to its
rarity in North India, for Mrs, Parkes noted in 1850 that in the winter
when it was being locally manufactured by entrepreneurs in the open-pan
manner descrired in Chapter 1I, it was sold in the bazaars at the
relatively steep rate of one anna (16 annes = 1 rupee) a pound {Parkes
1850, p. 80). The current attitude is hyperbolically described by an
Indian writer, although he is probably describing an essentially urban

1 phenomencn:
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1 have rever seen a people so mad for ice in the hot
season as the inhabitants of the Gangetic plain are,
They put up the price of ice in June, even beggars
rush for it, and they remind me of the pnlar bcars
in our zcos. (Chaudhuri 1965, p. 136)

Today most towns with a population of over 10,000 have an ice
factory of sorts, althcugh the output is low in terms of per capita
consumption, Inr the countryside "bazaar towns" the ice is typically
produced in 2 small machine having a daily capacity of only a few
~ hundred pourds., The water in some cases may not be ade quately
filtered, and it is never boiled to ensure absolute freedom from
germs, a&s guides va tropical hygiene aimed at Western travelers never
tire of stressing., Generally, of course, tap water is used if available.

My investigation of ice production in Varanasi in 1963 indicated that
three commercial fectories ware in operation in the city, producing
at full capacity during the summer season a total of about 30 tons of
ice per day. In mid-winter, however, total production dropped off to
about 500 1b. a day, most of this being sold to fish vendors. According
to a recent study of four eastern Us P, districts (Deoria, Azamgarh,
Ghazipur and Jaunpur), which have a combined wurbanization rate of only
3.75% in a combined total 1961 »cpulation of 7,832,000, there were only
two ice factories in 1964 employing 34 persons and with an annual
production valued at Rs. 437,000 (approximately Rs. 0.056 per capica
or less than one pound of ice ammually per capita (India. Planning
Commission, 1964, p. 277). The commercial ice production is an essentiailly
correct measure of total ice consumption in a city such as Varanasi, since
only a minuscule fraction of che people have home refrigerators. And even
of these, the smallest and least expensive Indian~made models were said
in 1963 to have insufficient cooling power to rake ice during the hottest
days of summer.

ice is a very elastic compodity in terms of supply and demand in
India, During the cooler months of the year it may retail at a fraction
of a cent per pound, But during the summer period of peak demand its
price rises to several times the normal rate and even et high prices it
may not be readily available, For example, in Fatehgarh (Farrukhabad
Pistrict) during the vicious heat wave of Junc 1960 when 80 persons,
mo'stl'y children,; died in a city of 100,000 people as a direct result of
the high temperatures, ice rose in price from Rs, 2 per maund (82 1b.)
to Rs, 20 per maund, according to newspaper accounts (Northern India
Patrika, June 16, 1960, p. 1). In Lucknow, during the severe heat wave
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of June 1966, ice was being retailed on the street at Rs. (.50 per
kilogram, double the previous day's rate (National Herald, June 9, ]
1966, p. 1). When the Muslim month of fast, Ramadan, falls in the ;
hot season many Muslirs like to break their day=-long fast by tskiag
an iced drink, Of course, they must pay dearly for ice at this time
even 1f they can obtain it,

timersr

In cities, ice is delivered on regular routes by men using cycle-
carts (thelds). The iceman purchases one or two blocks of ice, each
about 80 1b, in weight, and covers them with gunny sacking. He usually
makes both early morning and late a&fternoon deliveries of ice. Most
customers are the street vendors of cold drinks, but they may als>
include some private homes of families who own small insulated iceboxes,
Sometimes the iceman has an assistant who carries smaller chunks of
ice on 4 bicyzle to customers off the main route,

From March to Cctober, but especially during the heat waves of
May and June, 'water trolleys'" may occasionally be seen in very large
cities. These are a sort of mobfle drinking fountain, where lce-chilled
or ice-cold water is scld for 2 n.p. (Rs, .02) 2 glass, It is interest-
ing to note that in the case of sidewalk vendors of cold water the
method adopted 1is to place a block of ice on an open-slatted wooden
platform directly above a large clay vessel or metal container of water.
This water is cooled by the melting ice and is dispensed Lo customers
(who may take it either in a glass or ir their cupped kands) by a dipper.

(a-u

e

A few foreign embassies in New Delhi are about the only places in
North India where American-type r.plic dricking fountains can be seen,
I am indebted to Dr. M, E, Opler for some revealing comvents on the
unacceptebility of the drinking fountain in Bindu culture. He notes
that Indians do not usuclly eat or drink through the 1lips, but rather
take food or liquid directly into the interior of the mouth, This
becomes a psycho=physiological pattern, although it may arise out of
the Hindu concept of pollution, whereby a person feels thatanything
touched by the 1ips 1is polluted., Thus, Indians msy share a glass or
bottle, drinking consecutively from it, but it will be noted that theyv
always hold the container high and let the watexr fall down into the
mouth without the 1lips touching the vessel. Or more commonly they
drink from the cupped hand as the water is poured into it. From a
forest stream or a spring where Americans would lie prone and drink up
the water with their 1lips, Indians would invariably fill the hands with
water and drink from the hands. Besides his feeling of ritual impurity
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with regazd te drinking fountains, the .:dian also somehow does not
feel his thirst properly satisfied by drinking from a water fountain
(Opler 1969).

Provision of water as 2 public service to thirsty pilgrims or
travelers has long been regarded as an act of religious merit in [ndia.
A wealthy man who wishes to meke such a philanthropic gesture hires
someone (preferably a Brahman, from whom all castes may accept water
without fear of pollution) to dispense the water, which is wormally
poured into the cupped hands of the recipient, During the hot season
local srhoolboys may, as a project of commm:mity sexvice, act as water
dispensers at railway stations or pilgrimage sites in this way,

Althe ~h {ced drirks are obvicusiy popular in summer in North India,
ice itself is believed by most people to be a "hot" food which shouid
not be ezten, Informants explsin the apparent contradiction by saying
thai although the sensation of ice in the mouth is cold, its effect
when eaten is a "hot'" one., ("It is cold outside the body but hot
inside the stomach"), This is alsc the Ayurvedic point of view. The
fact remains, however, that iced drinks, ice cvream, etc. are really
popular only in hot weather, The foreign2r with a craving for {ice
cream or iced drinks in winter in a city such as Varanasi is regarded
with wonder, and he is hard pressed to find them in the best restaurants,
to say nothing of streetside stalls,

For the great majority tof the people on the North Indlan plains,
ice is in fact scarcely known, for it is not usuvally available in
v:lllages.1 However, they use an inexpensive and effective method of
evaporative cooling of their drinking water, storing it in red earthen~
ware jars, These are full of tiny pores which let water coze to the
outzide and evaporate (Cline 1943, p. 111). The jars are made by potters
mostly in utilitarian quality in sizes from about two quarts upwards,
generally either haudls or gharas (globular with a large mouth) or
surais (more urn=-shaped with a neck and small mouth)., A typical family
replaces its water=jar every year, and great piles of these clay pots
or jars are seen in market places especially in March and Aprii every
year, where they ratail cn average at about Rs, 1,50 to Rs, 2.50 each,

'This is especially true of most of Bihar and eastern U, P. Dr, J. M,
Mahar has informed me, however, that 1i: 1969 he observed an active
retalling of "popsicles”, or frozen flavored ice on a stick, in a
large village in western U, P, The vendor transported these ncvelties
by bicycle (Mahar 1969). 99
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The village or town-dwelling famiiy keeps the water-jar on a brick &
or mud platform in a shady corner of the inside verandsh or courtyard,
covered with a saucer or 1lid, In the summer, the jar rests on a thick
bed of wet sand. At 115° F., when even those metal objezts inside the
house in the shade are painful to che t:ouch,l water in a clay jar can
be kept at about 60° to 65° F, Although vacuum bottles ranging from
piant to galion capacity are manufactured and sold in India, cost and
vulnerability to breaksge greatly limit their use, and families
_ traveling by train froquently carry a surahl fitted into a protective
: wooden carrying-frame, At Banaras Hindu University in the summer of
; 1963 it was interesting to ne to see each professor or dean {or, rather,
his house-servant) carrying his own surahi of water with him by auto-
mobile ta the office every morning.

Many villagers near Lucknow were observed to keep the drinking
water in their ghar@s untouched overnight for several hours, believing
that this would assure thet any "worms" or small orgunisms in it would
die before the water was drunk (Khare 1961, p. 253). However, since the
water from wells--and especially from deep wells=--is always cool, many
people in the Varanasi areaz prefer in the summer to drink freshly-drawn
well yster rather than that stored in the clay water-jars, Travelers .
during the hot weather stop at wells at frequent intervals to refresh i».
themeelves. They at least wash the feet and then the head, and then
le 3t of alle-provided they are satisfied with the quality of potability
of the water=-they drink some,

GaiiC o ab

North Indians are certainly aware of the importance of a copious
intake of liquids in hot weather. And especially in urban conditions,
the liquid isoften sweetened aad flavored. But even among the most
impoverished fi::1d laborers of the villages, there is a widespread
belief that, before drinking water during hot days, one must eat a little

1This statement may seem difficult to credit, but the American Society

of Heating, Refrigerating and Air Conditioning Engineers recognizes

113° F. as the critical level for a hot solid object to produce pain
and tissue damage on contact (American Society of Hetting, Refrigerating
and Air Conditioning Engineevrs, 1965, p. 104). Metals cxposed to

direct sualight will of course rise to much higher temperatures=-as much
as 167° F. in natural conditions (Allan 1947, p. 442).
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Kur (crude sugar) or other sweet item; cthevwise stomach cramps will
ensve, Travelers drink from wells, as they m:st when thirsty, but
they try to take great care in selecting the best source, "best"

beiug defined by criteria rather different from those that an Americsn
migkt use (see Chapter V),

B. Bebavioral Adaptations
1. Slzep

All my informants noted a change in their schedule of sleep between
winter and summer. In the winter, village women and children sleep
indoors, typicelly in a dark smsll inner roum of the house where the
thick mud walls provide the maximum warmth in the absence or any form
of artificial heating other than possibly a charccal brazier (angith?).
We have seen that North Indian village men do not i:s1ally sleep inside
the women's house, bit have a separate buildi-g as a sitting ard
sleeping place, or at least maintain a verandah at thc fron. of the
house to serve the same purpcse, There are mary families, however,
egpecially among the impoverished lower castes and untcuchables, who
lack not only fuel for warming fires but also adequate clothing or
quilts as coverings during the cold night:s.l At best they may have a
ggthari, a kind of thin rag-quilt made up of cld odds and eads of worne
out dhotis patched and stitched together. These people must perforce
set aside their pride and sleep in family groups huddled together
inside their small huts., The widespread Indian village practice of
sleeping with the face completely covered has been described by various
observers, and it is known to play an important role in the spread of
contagiocus diseases when two or more people share a common cover. This
practice is not limited to winter alone, but may also occur whenever
mosquitoes are numero:s, as in the rainy season (Wiser 1933, p. 69).

Fatigue and the absence of fire, of light, and of warmm clothing all
combire to limit the scope of evening activities for many people, sending
them to an early sleep.? This is shown in a g:station from Premchand's

xﬂopper reported that '"lower economic groups', representing some 60% of
the population of a typical eastern U, P, village, acco:nted for over
90% of the illnesses in December, 1954 (Hopper 1955, p. 149),

3A survey of the Lucknow village studied by Khare showed that in 1959

only 10 of 116 houses had a kerosene lanter—, althc:gh presumably mest

of them used small open earthen saicer-lights (qzxéﬁ) (Khare 1961, p. 122).
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Mukti-Marg:

Becruge of the cold people . . ., drawing their
doors shui, went to bed as soon as it was dark.
(Srivactava 1769, p.24)

Villagers often jokingly remark thnt sex i: the favorite indulgence of
poor people on winter nights, in ironic amd unknowing harmony with
Caraka's anclent udvice, Many North Indizns feel perfectly ccmfortable
sleeping in small, enclosed airless rooms /n cool weather, ard many
deaths occur in winter from carelessly using charcoal braziers in these
situations. An experience related by Eskelund, *hile it concerns
Himalayan Sherpas rather than North Indiane, illustrates what enormous
differencecs in sleeping condition can be tolern:ed and preferred by
differeut people., On a trip with mountain Sherpas, he shared a small
hut with them which, according to their habit, was kept tightly closed
with a wood fire burning. Whenever Eskelund and his interpreter openc.
the door slightly to get fresh air, the Sherpas cried out that they
were freezing. As a result, the pair spent wost of the night coughing
and weeping, while the muuntain people slept comfo-tably (Eskelund
1960, p. 112),

Although some upper=caste men are inclined to disdain the practice
8s demeaning, many villagexs (an estimated 30 or 40% of the total)
arrange a bedding of rice straw (Hind. payal, Bhoj. pudl) on the floor
for winter sleeping, as they find it warmer and more comfortable than
the usual string-bed or charpoy (cirpil). There is a tradition, however,
that this change from string~bed to pusl caould not take place before the
festival of Divali, while the change back should occur no earlier thanr
Holi (Prasad 1961, p. 237). Of course, there is a good practical reason
why straw beds should not be arranged before Divali, because that night
1s celebrated by the setting uvp of dlyas or lamps throughout the house,
and the straw is » fire hazard, However, Divali and Holi are also
popular benchmarks of the beginning and end of the cold weather season,
as evidenced by the ceremonial cycle. While Divali occurs on average
on October 30 and Holi on March 1, they are based on & lunar celendar®

'The Hindu calendar, tiw ouly cne in the world treating wirha true rather
than mean movements of the sun and moon, has long bafflzd Western
visitors tc Indi2a. The subject has been discussed notably Ly Sewell and
Dikshit (1896), Das (1928), Wilson (1937), and van Wijk (1938),.
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and may therefore vary on the Gregorian calendar up to two weeks on
3 either side of the average datc (Planalp 1956, p. 249).

The North Indian villager's sleep regimen reflects changes in the
seasorial nycthemeral regime, Sunrise and sunset occur in Varanasi on
average at about 6:24 a.m, and 5:25 p.m, during the two cold months of
December and January (India. Metecrological Departmeut, 1965, pp. 340--3).l
Most viilagers are in bted by 9 or 10 p.m, in wanter and rise about 6 a.n,
|k Children of course go to sleep earlier than adults, but few Indian parer::
are rigid in this respect and it is not uncommon to see small children
awake and enjoying ceremonies or entertainments in the middle of the
night, Also, children generally sleep later in the morning than adults,
while women, on the other hamd, arise from half an hour to &n hour
earlier than men, since custom and modesty dictate that they make their
twice-daily trips to somz outlying field or wasteland for latrine
purposes under cover of darkness (Planalp 1958, p. 312).

In this connection, it may be noted that only a srall fraction,
perhaps one in ten, of U. P, and Bihar village homes contain indoor
latrines, aluost none of the flush type. (As noted previously, the
provision of indoor toilet facilities is much more typical u4f Muslim than
of Hindu families), Of course, in a large city such .8 Lucknow or Patna,
¢ ) the percentage of mcre or less private indoor toilets may reach about 20%

or so while perhaps another 507% make use of communal cr public privies.?

'These times are acvanced almost 30 minutes as far east as Calcutta, and
set back 30 minutes as far west as Delhi, as India has a single time zone,

2A1though one recent study suggests that an increasing percentage of the
population has begun to link flies with thespread of dysentery, and

express reé&dines: to use latrines of improved design if these could be

made available at low ccst (Mukherjee 1961), it seems that most North

Indian villagers still prefer their present customs of excretion in open
fields, fcr many reasons that have been revcalingly detailed by Hasan

(1951, pp. 88=95) and others. For one thing, villagers feel too constri ted
in an enclosed latrine space (Majumdar 1961), and Hasan reports that some
villegers find city latrines so repugrant that they are unable to defecate
there for days at a time,
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One critical factor is whether or not there live in the communitv any
families of the caste of ''sweepers", the untouchables who traditionally
empty and clean the indoor latrines, and whether or not these sweepers

are still willing to perform this unclean work wnich has resulted in their
despised status., In many places they now refuse to do it,

It is much more difficult to generalize on how urban dwellers adapt
to seasonal chaunge, since their housing, occupations and living condi-
tions are so varied, However, nearly ail urban residents sleep in an
inside room in winter rnd even indigents and travelers are able to find
some shelter for the night in dharmshalas or charitable buildings, in
railroad stations, etc.,” The huge numbers of people to be found on the
road in North India, journeying by foot buckboard, bullock-cart, bus or
trairn is a testament to the allure of pilgrimages and religious fairs as
well as the centripetal influence of urban centers for purposes of
education, employment, trade and litigation.

As noted previously, many o'tlying residents o:i the metropolises
actually live a quasi~village erxirtence, Probably a majority or urban
basti and jhuggl dwellers, both men and women, still use fields or open
spaces for excretory purposes. The regimen of sleeping and waking is
tkus not very differemt from that of village life. Among the upper-
~lass professionals, intellectuals and officials, whose working day in
many cases does not begin until 10 a.m., there tends to be time for late
sleep and considerable leisure. However, nearly all people are accustomed
to early riaing, and in every town located on the bank of = river there
are a few stalwarts who even insist on daily sunrise bathing in the
river for religious reasons,

The typical American tendency to sleep later on holidays or non=-
working days is less conspicuous in India, where the night's sleeping
schedule does not appear to vary greatly for different days of the week.,
One of the reasons for this is probably that the average Indian home 1is
mech less privute and insulated from its neighbors and the noises and

11 estimated that over 90% of the 800 fstalities from cold exposure
d:ring the December, 1961 North Indian cold wave occurred either among
homeless persons or those caught on the road while traveling (Planalp
1966) .
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activities of the surrouniing commmnity than is the average rmerican
home, Chaudhuri cites another possible reason:

The general atmosphere of a Hindz home 1s one of
heavy and listless dullness, which drives the inmater
out into the streets at all times of the day., People
are always gadding about, putting an intolerable
extra burden on the inadequate public transport of
the cities, But how could it be helped when the

home just chokes? (Chaudhuri 1965, p. 228)

With the coming of the hot s:mmer season and the increasing span
of daylight the night hours of slceping are reduced, until by early
June the typical village man or woman arises at something like 4:30 a.m,
(women) and 5 a,m, (mer), and does rot retire uvatil 10 or 11 p.m. (On
the longest day of the year=~Jime 2le~sunrise is at 5:08 a.m, and sunset
at 6:51 p.m, in Varanasi). The men unanimously favor sleeping rutside
the house on charpoys with a minimum of bedding and usually wearing, as
in winter, their nrormal day clothing. Perhaps their chief concern is
to 3leep near enocugh to the family’s cattle to watch and guard them
(Green 1965, p. 69).

Even in the summer, village women sleep within the confines of the
ghar, for reasons of security and privacy. Naturally, if an inner
courtyard or compound is available they prefer to place string-beds
there, under the open sky, But the married women who may be visited by
their husbands are constrained by modecsty to sleep within the dark
inside rooms, or at least in a partiticned coraer of the veréndah, A
few prosperous village families may have pakka houses with flat roofs
allowing beds to be placed on them for sleeping., It is clear that wno
single sleeping pattern can be described:

Though sleeping spaces are usually carsfully allot-
ted, their use varies according to the time of day,
and the season, In fact, there is no consistent
pettern among all families of a given caste, The
only rule generally followed is that the women always
sleep in the mcst intecrior part of the house, (Ibid,,
p. 50)
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In the cities the problem of comfortable sleep is even more acute, ;

in view of the amo:nt of re-radiated heat from streets and buildings,
and of the housing shortage. O3 s:mmer nights crowds of people can be
seen on many city streets eveu after 11 or 12 o'clock at night, and
small children are not excluded from this noctirnal outpouring, At
zight sleepers crowd available rcof tops, balconies and verandahs in
large cities ard men freely move onto the sidewalks to sleep, with or
without their charpoys, 1if no other open place is available, In some
places a late night tour will reveal long rows of street sleepers, each
cevered from head to toe by a si-igle sheet, At the same time, however,
it should be noted that there have been in the past (and still are
today) many times and many localities in India where personal safety
is felt to be so greatly threzatened, especially at night, that people
chocse to sleep indoors even {n summer, Chaudhuri has written of

stch conditions:

The common folk expected to be killed or maimed
in oper bruwl!s., The dread of the gentlefolk was
aboit being killed in bed while asleep or assassinated
after dark. The night was generally regarded as a
time of extreme insecurity, and so far from sleeping
in the open in the hot season, people did noteven keep
their windows oper. {Chaudhuri 1951, p. 46)

Ay
A R

Although the matter was accompanied by rot a hundredth part of the press
publicity that would have occurred in the U, S, A,, the grimy railway
junction town of Mughal Sarai, near Varanasi, in 1963 suffered from its
counterpart of America'’s contemporary "Boston Strangler. He was an
apparent sexual psychopath, by daytime a respectable shopkeeper, who

was finally seized and charged with nearly a score of molestation=
murders of young _hildren, all victimized while sleeping in open areas
octside their homes, Mahatma Singh, whose exceedingly grim view of the
impoverishment of rortheastern U, P, has been previously cited, makes the
following summation of current conditions:

In this scciety every day m:rders, sufcides, dacoity,
tobbery, cheatings, exploitation of man by man, hatred,
111-will, litigation are practised., (Singh 1967, p. 102)

Informanis =state emphatically that they never tzke midday naps in the
aztam andwintsr se¢a30-s, In summer, however, the reduction in night-time
ho:rz of sleep combined with the fierce heat during midday does lead most
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people to the habit of an early afternoon siesta., Even if it is

X literally too hot to sleep, as may be the case, rest and the absence
of any exertion beyond fanning and pouring water over oneself are the
preferred practice during heat waves, City streets appear as strangely
deserted at one or two o'clock in the afternoon in May as they are full
of people at midnight, Rickshaw driveras dcze precarisusly on the seats
of their vehicles, and those who are willing to risk their health to
take on passengers demand ernhanced fares. In villages too there are
few signs of human activity in the middle of hot dry summer days. The
women retire to a shaded inside verandah or to an inner room whose
temperature #t this time, intolerable as it might be to an uracclimatized
individual, still compares favorably with outside conditions. Men rest
on their outside verandah or under a shady tree, usually covering the
face with 8 cloth against thte dust and flies, Ashmore has described
how English children in India napped in s'mmer under a large swinging
punkah while their

e o o Ayahs roll themselves in their chudders, and
stretch their full lengths upon the floor arourd the
children's beds . . . (Ashmove 1841, p, 224)

Ly With the arrival of the monsocn usually in the latter half of June the

3 frequent cloudy, rainy and cool days come as a blessed relief to the
parched land and people. These days are regarded as more akin to winter
than to summer (even though minimum temperatures rarely fall below 75° F)
and people do not typically nap during clcudy or rainy days nor stay
awake until close to midnight, On the hot sultry days when the monsoon
is interrupted, however, those who are not tied to an inflexible work
schedule may rest or nap in the early afternoon. Since high humidity
and lack of wind, rather than extreme temperature and hot wind, are the
greatest source of discomfort, those who rest at midday try to avoid the
insfde rooms and find an open but shady spot where they can take
advantage of any pagsing breeze.

In this season villagers may place their charpoys in an opua place
at night, but sirnce rain storms can arise with little warning everyone
is prepared to pick uvp his bed quickly, run to shelter and then resume
his sleep, Both the larger pakkaz village houses and modern urbanflats
often include a special room on the roof where the sleeper can retire
when rain interrupts his slecep vader the stars, However, many people
préefer not to sleep ia an open place after the rainy season begins, even
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when it is & warm right, This is because of the exceptionally heavy
dews which oceur in Acgest and September, which can chill the sleeper
with surprising rapidity, a»d1 which are intensely, universally and
almost irratiorally feared in North I-dia,

[t is believed that one m:3t a¥ise before dawn and take a bath if
he is to avoid the "chills" and sicknesses that seem so prevalent in the
segason of heavy dews, In the hot dry months also many people take their
baths in the morning, irmediately after excretory functions. But during
“he cooler part of the year they generally bathe at noon. The bath is
always takea before, not after, the meal, Frechly-drawn well water feels
refreshingly cool on hot days, and feels relatively warm in the winter,
Hasan found that 437 of village Hindu men near Lucknow bathe daily even
in the winter, although ricme of the village Muslims did so (Hasan 1961,
P. 7). However, the definition of a bath is more ritual than functional
~=merely throwing water on the body may qualify as a bath,

2, Seasorality of Reproduction

At this point it may be of irterest to digress slightly and consider
the question ¢f scasonal patterms of birth and comception rate in North
India, Seasonaliity of conception seems to exist to some degree in nearly
every human society, although the patterns vary considerably, The
suhject has been most recently and comprehensively reviewed by Macfarlane
(1969), some of whose conclusions are as follows:

1. The greatest fluctuation or flux! 1s in the warm temperate to
subtropical latitudes of the earth rather than in the subarctic
or equatorial regions,

2. Most island populations (Japan is an exception) show & smaller
flux than mid-continental groups.

3. Similar tempersture changes have different relationships to
seasoral conception in different parts of the world, although

Yuannual flox" can be illustrated more conveniently than it can be
defined. 1If the average birth rate in the month having the highest
birth rate is 10% greater than the annual average birth rate, aud the
average birth rate i: the mo-*h having the lowest rate is 10% less

than the annial average hirrh rate. the annnael flox is 20%, for example.
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the pattern for each region is nearly constant over decades.
For example, there is summer depression cf conception in the
United States, while in Europe end Australia there is a high
surmer rate of conception and a winter minimum,

4., In spite of increasing control of the microhabitat of man,
there has been little reduction of seasonality and in some
places the flux has been increasing.

‘5, The principal trend, although a weak one, over the past 30
years has been that underdeveloped areas have moved towards
the more urbanized distribution of seasonal conception
patterns, (Macfarlane 1969, p. 181)

Other medical biometeorologists have reported that in tropical and
sub~tropical regions of the earth, the conception rate among indigenous
and acclimatized residents is at its lowest point during the hottest
season, when it is about 25% to 307 less than during the coolest season
(Macfarlane 1962, p. 531; Trcmp 1963, p. 401),

North India is of special interest in connection with seasonality
of conception and birth rate, since its annual flux--up to 50% in some
areags-=is one of the highest in the world., 1lhe subject was first
explored in India by S. A. Hill in the United Provinces, the area
substantially identical to the present Uttar Pradesh, He used the
birth statistics for the i0-year period 1878-1887, when the annual
reported birth rate was 45,41 per thousand population, The monthly
rates (projected to an annual basis), together with their average
deviationg from the annual rate, for thisz l0-year period were as
follows:

Annual rate of births Deviution from

Month (per 1000 popylation)  __annual rate
January 44,59 - 1.8%
February 43,84 - 3,5%
March 40,67 - 10.4%
April 39.47 - 13,1%
May 36,11 - 20,5%
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Arnmel rate of births Deviation from 3-’

Momth (per_1000_popu:lation) annual rate §

June 35.43 - 22,0% i

July 40,50 - 10.8% %

AugusE 50.53 + 11.3% 4

September 56.71 + 24.9% ‘

‘ October 55.71 + 22,7%

November 51,04 + 12.4% §

December 50,24 + 10.6% :

(Hi11 1888, p. 250)

B

3

These figures of course show & marked seasonal flux in birth and g

in conception rates, the former being highest in September-October e g
and lowest in April-May, the latter being highest in December-January 3
and lowest in July-August. Hill explained these differences as §
follows:

. « o 8¢ the end of the rains the vitality and energy
of the people have reached lowe-water mark. . . . In
December, on the other hand, not only is the saiubrity
of the country greatly increased, . . . but food is
again cheap and abundant. (Hill 1888, p. 250)

Mathew (1940~1941) studied the 19261938 birth rates in India, ;
being primarily interested in the effect of temperature on conception
rate, He fo:nd a high negative correlation { = ,6971) between monthly
average temperiture and monthly conception rate, However, no multiple
regression was fitted with other factors, not even the meteorological
ones such as humidity, diurnal range, etc., The amount of variation not g

explained by temperat:re alone is of considerable significance.




The authors of a later study in India warned that any calcula~
3 tions, such as those of Hill, which are based on official vital
statistics, can have only & spurious aeccuracy, for

The filthy, badly scribbled and often illegible
vegisters (with totals over three figures generally
erroneous) which we saw are identical with the form

in vhich the <ata are sent on to higher authorities,

and seem but a poor foundation for the weighty announce=«
ments often made by scholars analysing Indian vital
statistics. (Kosambi and Raghavachari 1951, p. 178)

Nevertheless, these authors considered Hill's conclusions to be qual-
itatively correct so far as the seascnual effects on birth rate are
concerned, Extending their study to the whole of India, including

52 cities, they concluded that it is not possible to describe a
standard all«India birtherate curve, since there is so much veriation
in seasonal patterns in different parts of the country., However,
they found the areas now substantially included in Uttar Pradesh,
Madhya Pradesh and Bihar to be sufficiently similar that they could
be grouped together in a single curve,

L The most interesting finding of the Kosambi-Raghavachari stiudy was
the fact that, at least in western India (Bombay, Poona, etc.,), the
urban and the rural seasonal patterns of births and conceptions were
surprisingly different from each other. Their conclusion was that
in citiee climate is the major influence affecting birth or conception
rate, whereas in villages the climatic effect is indirect, mediated
through the demands of the crop regime and the times of harvest plenty.
For example, just when the monsoon on-et brings pleasant relief to
city dwellers, at the same time the peasants are required to exert
themselves to their physical 1limit in plowing, harrowing and sowing,
and conception rate falls off at this time. In other words,

e v » Climate has a greater direct influence when
the economic conditions are reasonably steady all
the year round, as would be expected in a city.
In rural areas the influence of the clim.te may be
counteracted by economic conditions, specifically
in the energy spent during sowing and harvesting
times, which are controlled in India by the monsoon
season. (Kosambi and Raghavachari 1951, p. 179)
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In connection with the present investigations, and bearing in
mind the injunctions against giving full credence to official
statistics, I have calculated the average monthly deviation from each
year’s annual rate for registered births in Uttar Pradesh for the ten
years 1951=1960:

Table 3. Average monthly deviations from average annual rate of
registered births in Uttar Pradesh, 1951-1960

Month Rural Urban
January - 1.51% - 4,517%
February - 3.,78% - 9,57%
March - 3.20% - 14,70%
April - 8.76% - 17.53%
May - 12.71% - 21,.50%
June - 6.027% - 17.24%
July - 1.56% ~ 0,15%
August + 7.15% + 17.217%
September + 14,08% + 26,38%
October + 4,49% + 19.88%
November + 5.417% + 15.447
December + 6.41% + 5.,21%

Source: India, Ministry of Health, Health Statistjcs of India.

112

’-W.
-

o S e

st it T il e




% |

T T e e

These figures are generally similar to those reported by Hill 70 years
earlier, showing only a slight overall redvction in seasonal flux,
Calculating, in accordance with accepted demographic practice, an
average 9-month difference between conception and birth, the 1951=1960
data indicate August and December to be the months of lowest and
highest conception rates, respectively., There is certainly an inverse
correlation of dry bulb temperature and conception rate, but it is not
perfect, and is indeed more pronounced in the urban than in the rural
statistics, Thus, January is the coldest month, but the conception
rate in January is lower than that in November (which, being a harvest
month, is a time of relative food plenty). So far as average dry
bulb temperatures are concerned, August is far from the hottest month
in North India~=in fact, it ranks fifth, However, it is the month
with the highest absolute minimum temperature and the least diurnal
range (see Table 1). It may very well be the month of highest average
heat stress, calculated by & semntient or effective temperature index
which combines dry bulb temperature, humidity, solar radiation and

the effects of wind (or the absence of wind). In addition, prickly
heat is likely to be at a peak in August, there is probablv a factor
of accumulated heat fatigue buildup, and this month is one of maximum
food scarcity., In combination, these factors probably explain why a
nadir point in conception rate in North India is reached in August.

Unfortunately, my present statistical data are open to severe
criticism, F° 3t, the average annual number of rural births registered
in the 1951=1960 decade was 815,556 or approximately 12,7 per 1000
population, while the urban total was 276,413 or 39.3 per 1000 popula-
tion, making a combined annual registered birth rate of only 14.8 per
1000, These figures reveal a gross under=registration, especially in
the rural areas, since the Indian National Sample Survey in 1958=1959
found the actual birth rate in Uttar Pradesh to be on the order of
45 per 1000 population., In other words, caly about ome in four of all
rural births was officially registered in the decade of the 1950's,

Secondly, the possibility cannot be excluded of seasonal factors
which might influence the registration or non-registration nf births
and thus act as a biasing factor in the statistics, Certainly the
monthly birth rates, expressed in terms of deviation from what the
sate would be if births occurred uniformly throughout the year, show
considerable fluctuations from year to year (e,g., between + 3,5% in
May 1959 and - 21.8% in May 1954, and between 4 28.6% in September
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1953 and + 5.1% in September 1959). Urban and rural ratios are
alsc frequently at variance during the same month, the largest
differences occurring in April 1953 (rural + 8,72% and urban
- 23.23%) and October 1955 (rural + ,02% and urban + 30,90%).

Finally, looking at the data for India as a whole, as reported in
Health Statistics of India, the 10-year monthly ratios of birth rates
show some rather inexplicably large differences between adjoining
states of the Indian Union,

It is easy to surmise that the registering or report’ng of births
might tend to be somewhat adversely affected by certain aifficult
physical and envirormental conditions in the countryside==heat waves,
flooding of paths, the pressure of seasonal work, etc. More important,
under-registration of births ic probably greatest in those months when
infant mortality is highest, since there is a natural tendency to fail
to report those births where death shortly ensues. But the months
which especially fit these conditions range from May to September,
and encompass the whole gamut from lowest to highest monthly birth
rate. Not only is this the case, but also the urban birth registra-
tions, which are more than twice as complete as the rural, point in
exactly the opposite direction., That is, they reveal an even more
violent seasonality in conception rate, with their annual flux of
48%, compared to the rural flux of 27%.

Over the short term, the conception rate in any community can be

sharply affected by any of numerous natural and man-made abnormalities.’

As to the long=-term patterns of humam conception rate in any given
region, Macfarlane holds that

« «» o the seasonal flux of conception is a biological
phenomenon with considerable inertia, but it does respond
to changes of microclimate, (Macfarlane 1969, p. 181)

1Ir the U. S, A,, for example, compare newspaper reports of the
sigrificant ircrease in births in the northeastern states in August
1966, as a direct reproductive sequel to the enormous power blackout
of the evening of November 9, 1965, Macfarlane (1969, p. 178) hLas
discussed the effects of feasts and hoiidays on conception rate.
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in North India, it is clear that the seasonal high heat stress has an
inhibiting effect on conception rate, and mmch more sharply so in
cities than in the rural countryside, One physiological mechanism
through whiczh this climatic effect may be mediated is that of sperm
production, concentration and motility, which have been chown to be
significantly decreased at high temperatures (Schreider 1963, p. 63;
Roy, S@n Gupta, and Mishra 1964, p. 278; Cupps et al, 1960, p. 212),.
Macfarlane, however, feels that most of the biclogical basis for
seasonality of conception lies rather in the neurcendocrine, especiallr
the pituitary, hormone responses of the female to the environment, e,g..
reduced outputs of thyroxin, cortisol and follicle=stimulating and
luteinizing hormones (Macfarlane 1969, p. 180),

Addressing himself specifically to India, Macfarlane beljeves
that the very high annual flux derives primarily from a "relatively
unmodified impact of envirommental temperatures on the Indian popuia=
tion" (Ibid., p. 180). He further suggests the possibility, as yet
unproved, that seasonally inadequate diet may modify the primary
environmental effect through reducing pituitary activity, He is,
however, far less convinced of a primary effect of diet on conception
rate in India than was Ellsworth Huntington, The latter noted that
experimental studies on the physiological effects of inadequate diet
at Springfield College showed that while a period of under-feeding
markedly reduced sexual desire, the sexual interest revived with
great strength when a2 normal or more abundant diet was provided.
Huntington then proceeded to theorize that the '"sexual excesses of
India" might be dwe to a similar annual cycle of famine and harvest
plenty (Huntington 1945, p. 426). Assuming that we can substitute
"conception rate" as & less pejorative equivalent of '"sexual excesses',
it is interesting (ewen if much too superficial to be conclusive) to
place side=by-side climatclogical tables (Table 1), an annual
"dietogram" (Figure 6), and the tables of conception rate in North
India (see above). It appears from such a rough comparison that
there is a much better inverse correlation of temperature (especially
of effective temperature) than of food insufficiency with conception
rate,

The subject deserves much more carefu:l study, and is undoubtedly

receiving it in connectiom with current Indian govermmental preoccupa=
tion with problems of population ccntrol, Among the other plausible
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factors which may need to be considered before we can fully understand
the year~téd-year sberratisns as well as the more long-term seasonal
patterns or conception, are the following:

1. regular or irregular occu:rrences of epidemic and other
diseases;

2. the North Indian woman's preferred times of confinement
and chilapirth (a matter on which I havz no information);

3. astrological determinations affecting time of consummation
of marriage (probably meaningful, if at all, only in relation
to a small minority of orthodox Hindu families);

4, specific seasonal changes in sleeping arrangements and other
social activities, insofar as they hinder or faciiitate sexual
access; and

5. any beliefs, tabceos and practices relating to sexual relationms
and the times of their occurrerce.,

3., ¥Work

Of the 120 million villagers in the states of Uttar Pradash and
Bihar, perhaps two-thirds of the men and one=fourth of the women are
primarily engaged in actual agricultural operationg outside the house
in the fields. Their work schedule is thus dictated by the seasonal
requirements of the crops: preparing the soil, planting, irrigating,
weeding, harvest.ng, tiareshing, and so on, Naturally, the agricultural
work cycle varies from place tc place on the North Indian plains,
depending upon the subsistence and cash crop regimes in any specific
locale,’ However, for most of the region around Varanasi in eastern
U, P, the normal hot=weather activities follow the pattern described
here.

lsee Sethi and Sharma (1952) fcor data on scweng and harvesting seasons
for all North indian crops. The Indian Crop Calendar is the most
detailed source for this information., (India, Ministry of Food and
Agriculture, Directorate of Economics and Statistics, 1956)
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During most of the summer season (April=-Jjune), agricultural
operations are not ordinarily very demanding. In fact, this is the
time of the year when most village marriages are celebrated, since
people have reiatively more leisure to travel and the large all-male
marriage parties which journey to the bride's home can camp in the
open for two or three nights without hardship. The principal
agricultural requirements in May are hneing and irrigating sugar
cane, harvesting onions, and preparing fields for the rainy season
crops by dumping compost and plowing. Kowever, eariy June, the time
of most sevare heat stiress, ce&n scmetimes be an especially trying
time for the farmer. This 1is becaLse it is necessary to sow the
rainy season crops~-rice, maize, sava (an early millet, variously
identified as Panicum crusgalli, P, frumentaceum, or P, miliare) and
sorghum==in the face of a highly unpredictable monsoon, one which
is as likely to arrive abundantly or ahead of time as it is to arrive
ir any combination of delay, insufficiency, or false breakout,

Timing is all~-important for the farmer-~he may easily scw too
early or too late and he must make critical decisicns as to when to
sow and how to allot his fields among the food ai.1 fodder crops,
depending in part on his estimate of the availability of moisturs at
the proper time, Perhaps some sense of this problem may be conveyed
by quoting briefly from a diary of village activities that was kept
in 1955 by research persomnel in village Madhopur in eastern U. P.,
and 2specially relating the chronicle of maize planting:

"June 4, Due to the sudden rains, some people are planting fodder
crops and sg;E millec, but they are not sowing maize for fear the rains
may stop.

June 5. Nearly all the rice nursery plots have been seeded,

June 7, Some people are sowing maize, but others are not for
fear there wiil be no rain during the Mriga nakshqg;g,' and insects
will devour it,

June 10, Now those who did not sow maize earlier are trying to
do so, but are afraid that the cortinuous rains may prevent them,

June 12, Intensive sowing cf maize is going on.

lHindus recognize 27 nakshatras or asterisms, astrologi::!1 divisions
of the year which the Indian farmer has loing 2esociated istimately
with the agricultural cycle. These a:: described by Grierson {1626,
p- 275).
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June 17. There is fear that the whole crop will have to be resown
due to the stoppage of rain.

June 24, Maize and sugar cane are being hoed. If there are no
rains soon it will be necessary to well-irrigate.

June 27, Weil=irrigating is increasing.

July 2, Some rain has fallen, the paddy nurseries have been
resown, and maize is being hoed.

July 8. Rains have failed, and there is fear the whole khar] f!
crop will be ruined.

July 12. Maize and paddy nurseries are being irrigated.

July 25. Paddy is being transplanted. Lack of rain is threatening
the maize crop. ~

August 5. S3vd harvesting has started; green maize ears are being
roasted,

August 12, Paddy seedlings will die if there is no rain soon.

August 15, Maize harvest is starting,

August 26, Maize is 507% harvested., Winter crop seed beds are
being plowed,

September 2. Heavy rains make plowing impossible.

September 4, The maize has all been harvested,"

v

‘liﬁhl
<

The pertinent factor with respect to the exposure of farm laborers
to severe heat strain is the occasional need to irrigate newly-sprouted
fields and nursery beds when what appeared to be an early monsoon comes

'Fields are generally d.. sle=-cropped in North India. In official
parlance, the kharIf is the rainy-season crop--especially rice, but
also including maize, sorghum, milletc, sugar cane, etc. The gggl
is the winter crop, primarily wheat, barley, peas, mustard, potatoes,
etc. In eastern U. P, and Bihar, these general crop categories are in
actual practice modified or cross~cut by other specific crop associa-
tions, especially bhadal, agghanf, 4nd caiti, names Gerived from the
lunar month of harvest (see p. xi ). For example, bhadal crops are
quick=-growing rice, maize, and inferior millets, while agahanI crops
are pigeon peas, mug, and a late rice which requires irrigationm.
These secondary crop associations, usually grown in interculture,
offer the farmer increased protection against the fickle North Indian

olfimate (P% L. Singh and %, M, Singh 1968, p. 91),
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to a halt and another two or three weeks cf scorching dry weather
ensue, The specific techniques of irrigation are numerous and largely
manual, The special threat of heat injury which they pose derives
from the fact that once the flow is stopped in the glaring white,

dusty parched fi ~ . considerable time and water are wasted before
it again reacly plots being irrigated. Thus there is a tendency
on the part of irandowners to press their laborers to go on working

without letup c¢ven in the middle of the day. Also,

Sometimes the crops must be irrigated very quickly
if they are to be saved, The seeds of the summer
plants must be planted immediately after the first
monsoon rainfall., (Luschinsky 1963, p. 69)

Except for the urgent work demands occasioned by a fickle monsoon,
however, the necessary agricultural tasks during the hot summer season
are in fact completed on a flexible schedule, That is, the more
arduous labor is carried out in the cooler hours of morning and evening
if possible, while work and exposure to the sun are largely avcided
during the midday period of noon to 3 p.m., when most villagers rest or
nap, and paths are deserted, An eminent physiologist's observation
that inhabitants of the tropics are careful not to over-exeart themselves
physically under conditions of high envirommentzl heat seems generally
valid for North Indian villagers (Dill 1938, p. 94), but little
scientific work has been accomplished to document such assertions
(Collumbine 1949-1950). Much work activity of a scmi-sedentary and
portable type is carried out in hot weather under ihe large shady
trees, such as neem, tamarind, pipal and banyan. The tamarind tree is
most preferred because it is "clean", while the pipal and banyan have
sweet fruits which attract birds and insects and thus result in
annoying droppings.

As to the rural and urban non-~agricultural workers in Noyxth India,
many of them are self=employed or work in very small establighments
where daily work schedules may often be adjusted to suit personal
conveaience, Factory, governmental and other employees typically work
an 3 or 9=hour day during most of the year, with a noontime lunch hour
or half<hour, During the hot season, however (usually from avout
April 1 ~ 15 to September 30, but in some cases limited to the May=June
period of peak dry bulb temperature), many employers institute a summer
work schedule:
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In India official working hours are enforced every
year from 1lst of April to 30th of September,
(Almast 1963, p. 77)

The official hot weather in India continued from
15 April to 15 September, except for jcurneys on
the Northwest Railway, when dates were 1 April to
15 October., (Raina 1961, p. 543)

Most frequently, the change is simply one of beginning work an hour
earlier in the moraing and finishing an hour earlier. In other

cases total work hours are reduced during the hot summer season and

are limited to the morning, e.g., in the Baneoras Hindu University
foundries and workshops, from 6 to 11:30 instead of 7:30 to 4!

In New Delhi, Miss Lyon found that ", , . the hours which people

spent in their cfficed during the heat were fairly unpredictable . . ."
and that considerable somnolence was evident in those offices in the
early afternoon (Lyon 1954, p. 100).

As noted, farmers and some other very small or self-employed
entrepraneurs=-those whose work is in or near their home--may simply
take an extended rest at midday on hot days and resume work from about
3 »r 4 p,m, and continue into the evening., (Large retail chops and
stores in major North Indiam cities are normally closed for two or
three hours in the early afternoon throughout the year,) However,
the large-scale employers~=government and private industry-~in North
India have never been able to persuade workers to adopt this kind of
summer schedule, since it would involve either traveling home and
returning in the heat of the day or else languishing uselessly at the

a timely article in the New York Times describes the summer work
achedule in the new Pakistar capital of Islamabad, just west of
Indian Panjab, as being between 8 e,m, and 2 p,m, Within an hour
after work ends,; according to the reporter, the streets of the city
are completely deserted (Schanberg 1970, p. 12).
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place of work,! In fact, the schedule of summer work hours in Bihar
and U, P., in government offices at least, tends to show a linear
relationship with the size of town or city, as well as with the level
of government, from New Delhi (1961 population about 3,000,000, and
seat of the Central Government) through Lucknow and Patna (populations
800,000 and 450,000, respectively, and seats of State govermments),
through the dozens of district headqu:arters averaging about 50,000 to
100,000 population, down to the typical s:b-district (tahsil) centers
of 10,000 to 20,000 populativn, At the lower end of this spectrum
the courts, offices and schools are gererally open very early in the
morning in the summer, and close abou:t noon, At the top level, in New
Delhi, government offices keep about the same hours of work throughout
the year, while the two intermediate levels of urban and govermmental
complexity also show intermediate feat:res in envirommental adaptation,

School seseions in India from elementary school to college begin
about July 15 and end about May 1, thus allowiag vacation during the
time of greatest heat, But many village primary and city nursery
schools have only morning classes between about March 15 or April 1
an¢ September 30 or October 15,

Probably the most important, arnd ce.tainly the most dramatic,
seasonzl landmark in North India is the arrival of the southwest
monsoon in June or early July., As a recernt American textbook on the
country succinctly states:

Man's life in India is governed by heat and rains,
{Frykenberg 1968, p. 12)

No other single element can rival water, by reason of its frequent
departure from normal times and amounts of availability, as a direct or
indirect determinant of the life or the death of millions of people in
North India, It is no wonder that the first part of the monsoon has

1Studies in North Africa of industrial accident rates in relation o
season have shown that they reach a peak during the hot season., Contrargy
to what one might expect, however, the accident frequency is at a maximum
not at the time of greatest heat, but rather during the morning shift
(4 a,m. to noon), This is attrihuted, above all, to the maximum disrup~
tion of bhinlagical r-yrhms at this time (Lambert 1962, p. 529).
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taken oa deep connotations in Indian culture of reawakening, joy, and
romance, which can only be compared to those of Spring in the temperate
climes., This is the Hindu: month of Asarh, when in folklore and tradi-
tion femirine hearts are deeply stirred by romantic feeling., So far as
actual behavior is concar:ed, the first rains are welcomed by Indians:

e« o » the heat stored up in the baked earth is
greatly reduced by the effect of the rain, and
this brings an immediate measure of relief,
(Sperling 1969, p. 58)

» o + the first monsocn rain in Delhi is an occasion
for celebration, ‘ndians undress and stand in the
downpour, laving their skins to rid it of the
inevitable prickly heat ., . . (Trumbull 1957, p. 13)

The work sche<ul’e during the rainy season depends largely upon the
occupation, Before long the incessant monscon rains convert lower-lying
fields into vast sheets of water, village paths are slippery with mui,
and the area around the house where the cattle are tied becomes a
quagmire. Kspeclally severe rains melt away exposed parts ot the hcvse
walls and cause poorly=protected houses to collapse, During the hot
humid season in Varanasi district a great variety of agricultural
activities occur: transplantgagv;ice seedlings, plewing fields for
the winter crops, harvesting sava millet, maize, and ured puise, and
processing the hemp fiber of the san plant, In farming, cottage
industry, and the like, the individval is able to follow a flexible
schedule, based on his own inclination and whether the day is a cool
rainy one or a hot steaming cne. The work schedule during the humid and
sticky mouths of August and September must take intc consideration the
fact that this is the peak season for & variety of fevers and sicknesses,

Indiarn villagers ls:k upon the fizal stages of the monseon with a
dislike, a fear and a trepidation that rivals the pleasure with which
they welcomed its begizrirgs, This vadoubtedly devives from the
frequency of fevers, especially malaria, at this time, But it is
commnonly verbalized in terms of a hotecold dichetomy. That is to say,
people feel that at this season they may be subjected to successive
extremes of heat and cold, which ars very danger~us for health, The
vary name in Hindesrari for ma]aria~~j§;g_ké bukhdr or Ycoldneas fever",
indicative of its verurrest ¢nillse=is comsorant with the season,
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When men return from working in the sun, their heads protected by a
wrapped cloth, they are careful not to remove the headgear immediately,
no matter how hot they frel, lest the sudden contrast with the cooler
air induce illness,

4, Meals

The following figure is an attempt to %)lustrate some typical
differences in the meal schedule in North India between the two
searonal extremes of winter and summer, taking for the sake of
simplicity the early January and the late May periods as represenative
of each season (see Figure 4). This graph in part also indicates
something of sleep regimens and caloric intake emong both men and
women, and between two contrasting socio-economic groups, I am well
awvare that the range of variation from one individual, one family or
one village==to say nothing of one regione=~to ancther is in fact so
great as to make this kind of estimate almost meaningless. Certainly,
it should be immecdiately noted that the figure aims to be more a modal
than an average representation, and that it applies specifically to
rural areas surrounding Varanasi in eastern U, P,, and especially the
village of Madhoputr suome 20 miles north of Varanasi, However,it seems
worthwhile to actempt a first approximation at the modal values or
norns for this important dimension of rural life,in view of the dearth
and confusion ¢4 published literature. The only study along this line
that has come to my attention is that of Behura, who generalizes that
the nuw '~ of meals varies from two to four in rural India, and is
usually th: .., Caste, community, season, region=~these are but a few
of the influences which tend to determine meal numbers and times, He
mekes one pertinent observat. on:

During srmmer cr during agricultural operations, the
number of normal mrals gees up in some places,
(Behura 1962, p. 114)

That is, the leonger deylight hours (in summer) and higher expenditure
of physical encrgy (on ary given day) are the two determinants of more

frequent meals (and in the latter case, presumably, of a higher calorie
intake).

At opve extreme, Burridge speaks of the large number of U, P, police
constables who refused to eat more than once a day, claiming that their
health and strength depended oa this rile (Burridge 1944, p. 85). At
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the cther extreme, Hasan found that rural children in the Lucknow areca
typically s:acked between meals, and thus could be said to eat at least
four or £ive times a day, even though most adults had <nly two nrincipal
meals (Hasan 1961, p. 143), Some North Indian groups, such as the
Thar:s of the marshy subeHimalayan taral, are described as having a very
strong sense of mealtime regularity, The Tharus eat a breakfast of
boiled rice, a luach of boiled rice=water, and a substantial eveniug
meal of rice, pulses and meat (Singh 1956, p. 162)., As another example,
the aboriginal Gond and Bhumia of the eastern Mandla region of Madhya
Pradesh (about 200 miles sotth of Allahabad) also eat three meals a day,
bur for mast of the year the hours chosen are, surprisingly, 11 a.n.,

4 p.m, and 9 p.m, (Fuchs 1960, p., 63). Only during the monsoon season,
because their hours of work are changed, do they follow the more usuval
timing of a 3-meal sched:le: early morming, noon and late evening.
Their diet is described as monotonous in the extreme: millet gruel for
the first two meals, ard dry=boiled rice or millet witn vegetables for

supper,

However, both these examnples are marginal peoples in North India,
and there seems little doubt that the most typical meal-time pattern
for villagers here i3 two fairly regular meals, at about noon and an
hour or two after sunset, The eveming repast is usually the more
substantial, while in the case of poorer people the noon meal may be
nothing more than a few handfuls of parched cereals or pulses, often
with gur, some time during the moming.l Familles that are relatively
prospercus may have two iarge meals plus a guod breakfast, But even
there the women seldom go t> the trouble of fullescale cooking in the
morning, and the breal:fast consists of leftovers or "snacks' such as
parched grains brought from the village grain-parcher. 1In all cases,
North Indian children generally appear to be allowed exceptional
latitude in between-meal snacking (Khare 1961, p. 292), and their
irsatiablie f.rays on whstever is seasonally available and remotely
edible (more aften u-ripe than not) among fruit-bearing trees in the
vicinity are legendary,

'Mahatma Singh es~imates that roughly four million people in northe
easzterx: U, P, have -0 more than one meal a day and liveon the verge
cf perpes-al starvation (Singh 1967, p. 102).
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Available descriptions of the ritual asvects of orthodox Hindu 8
kitchens, and of home f.od preparation and consumption at least among
the village upper-caste gentry,l are sufficient to explain why the number
of formal meals tends %0 be kept to a minimumm, Pollution concepts are
very elaborate and complicated, while th.: religious and emctional concern
about pollution, althecugh slowly weakening, is still of overweening
importance in orthodox households., The whole kitchen and hearth area
must be plastered over after each use, and eating itself is a sacramental
act. There are rot a few North Indian housewive: who spend 1l2=hour or
even 16=hour days devoted to food processing and preparation.

Orie mty comparc the typical allocaticn of daily calories in one
part of North Ind:a, as approximited in Figure 4, with that recommended
in hot envirorments by professional mrstritionists, Thus, Milev and
Weibelzahl believe that 257 of the day's calories should be eaten in a
hearty early breakfast, with 30-35% at supper, but only 20-257% at the
r»p meal, The remaining 207% should be divided, in their opinion,
between a morning snack and an afternoon snack (preferablv of fruit),
a8 weil as a snack before bedtime if late in going to bed (Milev and
Weibelzahl 1966, p. 612).

Informants intimately acquainted with village life in the Varanasi i
region agree that there is very great flexibility in the farmer’s daily
routinz, On the night of some socio=-religious function (a festival,

a wedd.ng, an entertainment) the women and/or the men, together or more
often separately, may be awake and active the whole night, (Many a
foreigner invited to an Indian wedding has failed to sit through to its
conclusion in the early morning hours). Food is also frequently eaten
at very irregular hours. Even the normal supper hour among the farmers
in one village, for example, may be around 8 p.m, while in another
village rot meny miles away it may be closer to 10 p.m., for no
definable reasox except established habit, perhaps following the
personal idiosyncrasy of a dominant family,

The difference in bcdy size betweern adult men and women of course
dictates a difference in average total caloric intake., We are in need
of mor= sensitive dietary aralyses, which would also indicate the role

lSee, for example, Khare 1961, L:schinsky 1962, Reymond n.d., and
C, Wiser 1935,
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of cultural factors. Certainly, many North Indian women follow a

moral ethic which assigns priority in the allocation of scarce
protein-rich and fat-rich foods to the men and the children, especially
the boys, "We think that we women should take thz coarser foods and
give the fine, less coarse things to the men', village women often aay.1
Cultural factors are certainly evident in Figure 4 with respect to the
schedules of eating and sleeping. Women observe a practice hallowed in
Hindu sacred writings and serve food to their men first, deferring their
own meals until after the men have eaten (C, Wiser 1929, p. 371). As
has been noted, women also arise earlier than men in the morning.

It is true that few Indian villagers are familiar with the minuscule
details of Ayurvedic text and lore, and furthermore that the kind and
degree of influence of the old traditions are innumerable., As an
example, note that Ayurnieda holds that the catarrhal or phlegmatic
humor (Xapha) builds up during the winter, and also that it is relatively
greater in young people, and in the morning hours of the day. And since
there is also thought to be an accession of Kapha during meals, one
might not be surprised if there were a tendency for schnol=children
in the cold season not to be provided much in the way of # breakfast,
However deplorable by modern dietetic standards, this is a not uncommon
situation in India, even if it is essentially due to poverty rather than
to the Ayurvedic philosophy.

Most of the North Indian college population, and even many boyvs of
high school level, 1live in hostels where food is provided by various
arrangements. In ruival areas, the students usually bring from their
own homes the wheat flour, rice, pulses, and oil or ghee which constitute

lAn intriguing aspect of North Iandian foodways that deserves better
study is the fact that certain foods and dishes are known as "women's
foods"., These are thought to be especially liked by women and,
apparently, especially suitable to them (see Planalp 1956, p. 344).
Occasionally women cook these dishes for themselves alone, without
telling the men, The adjective most frequently used to describe the
taste especially favored by women is caragagg, which means "spicy"
or "pungent",
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the overwhelming bulk of their diet.1 At Banaras Hindu University,
each of the hostels is irdepencently organized with respect to food
provisioning. A cook, isually referred to by the term mahdraj
(literally, "great king" or "Highness"), undertakes a contract to
prepare and serve the meals, on the basis of a specified monthly
charge to each student, Hostel feeding structure and dynamics in a
"national" university such as B, H, U, deserves social scientific
study, involving as it does the interaction of complex sociocultural
and psychological factors., Attempts to satisfy the food tastes of a
large group of boys of different regional, religious, caste and family
backgrounds is predictably a source of continuing frictions, often
solved by setting up a revolvi:g committee to make decisions. But
sometimes this whole system breaks down, and messing~coteries of
smaller, more homogereous groups of students emerge, This homogeneity
may reflect aspects or region of origin, religion, caste, vegetariarism
or non-vegetarianism, or the like, but often it is based on economic
considerations, the amount of money the boy o?.his family is willing
to spend on food., Thus, in a group of university hostels there might
be a number of mess-groups, each with its own Maharaj, paying rates
(in 1964) of from Rs, 50 to Rs, 9C a month, but with an average of
about Rs, 70,

Incidentally, lest a figure such as Rs, 50 or Rs, 70 seem
incredibly lew for a full month's student board (including at least
two main meels, plus morning and afternoon tea along with "biscuit"
and fruit), the reader may be interested to know that, among the many

1Ghee (ghl) or clarified butter is the :traditionally preferred=~in
fact, religiously sanctified-~flavoring sauce in cooked.dishes,

as well as frying medium, in North India, But today one must say
deshi ggi or "country ghee" in order to specify this product, and
the word ghi alone is popularly taken to mean any of the various
commercial cooking oils made from peanuts, cottonseed, etc. (although
technically they are described in Hindi as vanaspati). Few people
today can afford to use déshl ghi, which in 1964 cost from Rs. 6.50
to Rs, 10,00 per kilogram (depending upon quality) in the retail
market, whereas Dalda and similar vanaspatis sold for about Rs. 3.00
per kilo,
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specifications meticulously detailed in an Indian railway timetable
are the following, which describe a so=-called '"Cheap Meal" or ''Janata
Meal" ("Janata' is better translated as '"People's'") offered in all
Northern Railway station refreshment rooms:

"(a) Vegetable (1 Katorl)
(b) Dal (1 Katori)
(c) Rice or 6 Chapaties (28 gms. each)
(d) Chutney" (Northerr Railway 1963, p. xvii)

Although a katorl is a brass container wiose size varies somewhat, it
usually contains about 2/3-of & cupe The boiled rice serving is 345 gms.
in weight, and this cumplete vegetarian meal cozts only Rs. 0.75,
equivalent in 1963 to U, S. § 0,16!

Traditionally, North Indian school hostels for both boys and girls
have been more rigidly controlled than is presently the case at large
universities, and they have long constituted a convenient captive
population sample for dietary studies. Govil, Mitra and Pant (1953)
carried on such a study in 14 hostels throughout Uttar Pradesh between
1949 and 1951, These were primarily rural hostels at the "inter=college"
or high school level. Their finding of particular interest here was the
meal schedule, which consisted of two principal meals, one at about
9 « 10 a,m. and the other st 7 p.m, (on average, presumablv). Only a
few students ate a nd@shtd or light snack early in the morning, although
virtually all had afternoen tea, accompanied by fruit or snacks, This
general student meal schedulc may still be typical of some rural
secondary school hostels, but at universities the midday meal is at
noon,

1T'ney limited the inquiry to a week in each hostel, claiming somewhat
defensively that ", . . the diets in the kitchens of the hostels do
not vary much with seasons and the results of even a short scrvey of
seven days at one season are a fair index of food intake throughout
the year" (Govil, Mitra and Pant 1953, p. 3),
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ADAPTATIONS TO HEAT IN THE PRESENT: DIET

A, Heat Stress and Nutrition: Current State of Knowledge

Before describing the actual diet in North India as it relates to
the thermal enviroraent, it might be profitable to review the current
welght of scientific kncwledge with respect to the relationship of heat
stress and nutrition., Unfortunately, however, the nutritional experts
admit that the evidence in this area is far from clear even with respect
to animal studies, and for man it is confusing in the extreme.

The Food and Agriculture Organization's Committee on Calorie
Requirements has tentatively recommended that for every 10 c.’ (18 F.o)
departure from the reference mean annual temperature of 10° ¢. or 50° P,
(equivalent, that is, to Boston, Mass. or Frankfurt, Germany), the
individual's minimal caloric requirement should be adjusted by 5% (+ith
more calories required for lower temperatures and fewer calories required
for higher temperatures).1 However, Quenouille and his colleagues have
suggested an important further distinction that should be made on the
basis of relative humidity. They conclude that, starting with a mean
snnual temperature of 70° F. snd a mean annual relative humidity of
75%, 24=hour metabolic requirements for men change inversely with
temperature at the rate of 4 calories for each 10 F.°, and change
directly with humidity by 3 calories for each 1%, Thus, the maximum
environmental effects occur in hot=dry and cold=-wet climates, energy
requirements being reduced in the former and increased in the l~tter,
The basal metabolism of a man weighing 66 kg. and with a height of
175 em, would be, according to this formula, 1638 calories in New York,
but 1463 calories in the central Australian desert and 1865 calories
in the Canadian subarctic. Thus, caloric requirements will vary little
in areas where temperature and relative humidity are both either high
or low, and this

1In the case of the middle Ganges area of India, with a mean annual
temperature of about 78° F., this would amount to & reduction of akout
8% in minimal caloric requirements, when compared with an individual
of identical weight, age, etc, living in the temperate zone,
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e o o Opposite effect of high temperature and high
humidity would explain why, in parts of the tropics,
the metabolism of Europeans and North Americans has
been found to show little change from that in
temperate regions, (Quenouille et al. 1951, p. 15)

In India, one study of seasonal variations in basal metabolism
rate seems to show an increase in the winter months of between 5 and
10% over the annual average, and a decrease in the hot-dry montas of
between 5 and 107, under the annual average, with the traasitional and
the monsoon seasons nesr the yearly average (Saha, Sita Devi and Rao
1963). Seasonal deviations in this study appeared to be almost twice
as great among younger men as among older men., However, the study was
based on weekly two-run %ests for a full year onlonly five subjecte,
and it is admitted that successive BMR test runs can vary up to 6% as
a8 result of emotional and other extraneous factors.

Lower voluntary food intakes have been frequently observed in
hot=dry climates as compared with cool climates in equivaleat groups
of fit young men {Johnson and Kark 1947, p. 378). "Hot=-weather
anorexia’" may account for part of this caloric reduction, and in {5

practice it is interrelated in complex fashion with the infectious -/

and deficiency diseases which are especially prevalent in tropical
climetes,

Of course, by far the most important variable that muast be held
conatant ir contrasting cool-climate and hot-climate calorie needs is
that of energy expenditure. The "hobbling effect” of heavy Arctic
clothing, for example, always results in a high energy expenditure and
a requirement for additional calories (Ibid., p. 379). Tromp hes
surveyed the literature and states his conclusions with a deceptive
air of finality.

All animals, including man, require and take
less food in hot thanm in ccol climates, The
reduction in appetite is related to positive heat
balance. (Tromp 1963, p. 414)

Johason and Sargent heve in fact plotted an inverse reletionehip
betwean air temperature and calories ingested (Johnson and Sargent
1958, p. 181). Kark and his colleagues have summarized the current

state of knowledge: 2
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Our observations on calorie intake are consistent
with, but not conclusive for, the idea that
calorie requirements may be less in tropical than
temperate regions., . . . To the best of our
knowledge no systematic observation has been made
on the energy expenditure for a given type of
exertion in high, moderate and low temperatures.
(Kark et al, 1947, pp. 35-30)

Fox echoes this conclusion in a hcmely fashion:

« « o Parkes, when discussing the diet of troops

in India some time before 1883, gives this advice:
"Our best guide at present for the quantity of food
to be taken in the tropics, is to appcrtion it to
the amount of mechanical work done, a- in temperate
climates, In India, as elsewnere, it must be in
balance with exercise.” The reviewer of today has
the benefit of an enormous amount of relevant data
and yet he wonders whether we can really improve
much on this advice. (Fox 1958, p. 173)

In one of the most recent contributions to this subjeci, Consolazio
and Shapiro have documented a claim that for men working in very high
temperatures in the sun, and thus makirg special demands on the body's
thermo-regulatory system, the caloric demand may even be slightly
increased as compared with identical activity at a moderate tempera-
ture (Consolazio and Shapiro 1964, p. 125).

With respect to the questicn of greater or lesser protein and
vitamin requirements in a hot environment, the matter is equelly
confused, Kark's group have surveyed the large body of experimental
literature, only to admit that

We can give no support to the propovents of high
vitamin intakes in the tropics when a healthy adult
population is in question . . . . Neither can we
support the proponents of a diminished protein
intake in the tropics, (Kark et al, 1947, p. 35)
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The conventional view has been that a relatively large protein iriake
is undesirable in the tropics because of the high specific dynamic
action of protein (thus further burdening temperature-regulating
mechanisms that are already under stress), and because it increases
water requirements (Grande 1964, p. 112). It is still felt that a high
protein diet should not be consumed where water is short, due to the
extra water demands for excretion of increased waste nitrogenous
products (Pitts, Consolazio and Johnson 1944, p. 507). But recent
studies suggest rhat the increase in heai production from a very high
protein diet is less than 5%, probably about equal to the difference in
muscular activit, between standing instead of e supine position (Edman
1964, p. 549). The study of Pitts, Consolazio and Johmson (1944)
indicated that protein intake may vary widely from 75 to 150 grams
daily without effect upon performance of intermittent work in the heat.
Indeed, since pyrexia tends to stimulate tissue catabolism, and since
there are losses of nitrogen in sweat which in some circumstances or

in some individuals may not be compensated by a diminished urinary loss
of nitrogen, Mitchell and Edman have consluded that

Considering all evidence it may be concluded that protein
requirements may be slightly increased in the tropics by
some 5 to 10 grams daily.(Mitch=11 and Edmaa 1951, p. 94)%

Whether or not persons in a tropicsl climate will voluntarily select
diets lower=-or higher-=-in proteins than would be the case in a temperate
climate is impossible to determine from available evidence. After all,

It is difficult to dissociate diet selections based upon
economic status and availability of food supplies from

selections based upon physiological motivations. (Idbid.,
p. 83)

The cne mineral whose rapid excretion in the perspiration of
unacclimatized individuals is well recognized, tb~ the bodily depietion
of which can rapidly lead to heat exhaustion, is aalt., The NaCl loss

1This fact does not per se affect protein-thermal environmental relation-
ships, but those concerned with nutritional problems in the tropics must
keep in mind tnai the protein requirements of growing childzen are about
1507 to 2007% of those of adults, while at the same time the individuals
who do manage to survive a childhood of proteir. deprivation probably
develop some adaptation to a lower level of protein nutritive intake.
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can reach as high as 3 or 4 grams per liter in the perspiration of the
unacclimatized man, and with profuse sweating (up to 10 or 12 liters
per day under exceedingly hot ani dry conditions), an absolute maximum
salt loss of some 30 to 40 grams per day is theoretically possible,
although in actual experience it is more likely to be about 15 to 17
grams (Chakravanti and Tyagi 1938, p. 795; Mitchell and Edman 1951,

p. 93). Hence, salt tablets have long been recommended as dietary
supplements for newcomers to the tropics, since the normal daily salt
intake in cool climates is less than 5 grams per day and the body does
not automatically respond to salt deficiency. However, it is becoming
recognized that the sweat glands, as a part of the process of heat
acclimatization, become much more efficient in conserving nutrients-«
so much so, in fact, according to Fox, that the salt loss in perspira=-
tion of acclimatized me:r. with @ low salt intake may reach a low extrcme
of 0.1 grams per liter (Fox 1958, p. 176).} 1In India, with a high
dietary salt intake of at least 15 grams per day for active workers,
the salf, concentration in sweat averages only 0.25 grams per liter
(Malhotra 1966, p. 350). Indian Army personnel receive 19 grams of
salt daily, and this figure is doubled in the hot summer months
(Malhotra 1964, p. 97).

As with protein needs, there are more questions than answers relating
to vitamin requirements in a hot tropical envircmment. Certain claims
that have been made for increased requirements for ascorbic acid or
vitamin C in a hot environment are not presently accepted (Mitchell and
Edman 1951, p. 79). Hardly anyone would disagree that

The ever-present vitamin deficiencies in the tropics
mist stem from undernourishment and parasitic and micro-
bial infestations rather than from high temperature,

hot winds, and high humidity, (Edman 1964, p. 545)

(To this bleak repertoire of tropical disadvantages should be added, if
some authorities are to be believed, a measurably inferior quality in

! Just conceivably, this kind of evidence can justify Ladell's recent
conclusion that "Salt balance may be maintained with a daily salt intake
of less than 17 meqg [l gm.], not only under temperate conditions, but
even by a2 heavily sweating man provided he is properly adapted” (Ladell
1965, p. 248). But the statement seems extreme, even though it has
been demonstrated that some tropical populations manage to cope with
their climate on'only 4 or 5 grams of sodium chloride a day (Epperlein
1964, p. 246). 143
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the vitamin and mineral content of meats and vegetable products in the
tropics, resulting from the poorer soils of these regions. The name of
C. A, Mills (1942) is particularly associated with this srgument.)

There is evidence that profuse sweating does produce measurable
losses of calcium, potassium, fat, protein and iron (the last two
reculting from shedding of keratinized epithelium and cell desquamation),
But this fact must be balanced with the awareness that (1) in normal
healthy indiviauals the process of heat acclimatization produces an
increased efficiency of the sweat glands in conserving most body
nutrients, and (2) most nutrient losses from perspiration are relatively
small. In the case of calcium, hot enviromnments produce increased fecal
losses (Mitchell and Edman 1951, p. 94). And, although this is not a
divect result of the thermal environment per se, the diarrhea that
frequently--and for newcomers almost typically--accompanies tropical
residence results in large losses of dietary nutrients.

Once again, however, we are faced with the medically intractable
problem of individual variation, for the differences in nutrient loss
from the skin surface can vary enormously from one individual to
another, and even in the same individual from time to time (Fox 1958,
p. 177). And in the case of tropical communities whose dietary intake
is already on the border-line of adequacy (a description that fits
most North Indians), some of the sweat and dermal losses of nutrients,
small as they are, may approach a critical significance. The first
and main pbysical impact of heat stress in the trodics is on the skin,
adding prickly heat and other dermsl disorders to the changes in skin
texture such as "dry" skin, "mosaic" skin, and '"crackled" skin so
frequently seen in tropical commmities living on inadequate diets., In
the last analysis, however,

Our knowledge of what these changes mean In terms of
disturbed functioning of the skin ae an organ and in
its role in the metabolism of the body as a whole is
. « o exceedingly meagre. (Fox 1958, p. 177)

Not only is scientific knowledge of the relationship between thermal
environment and nutritional requirements imprecisc, but even the ques=-
trons of minimal and optlmal caloric intake are uncertnin., The Nutrition
Adviscry Committee of the Indian Council of Medical Research has set the
daily energy requirements of the "reference man" (25 years old, weighing
55 kg.) at 2780 calories, and those of the ''reference woman" (25 years
old, weight 45 kg.) at 2080 caloriizz or a combined average of 2430
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calories (Sukhatme 1965, p. 36). These totals are based on 8 hours a
day of "light industrial work™ at the level of 2.5 cal/kg/hr, If 8
hours of sedentary activity at the rate of 1.7 cal/kg/hr is assumed
instead, the average caloric requirement falls to 2110 calories (2430
for men and 1790 for women), and if heavy work at the rate of

5 cal/kg/hr is assumed, the average rises to 3430 calories (3880 for
men and 2980 for women).l But who is8 to say whether a 2000-calorie,

or even a 2400-calorie, national average diet is adequate or inadequate
in North India when, as McArthur points out, there have been no energy
expenditure studies on farmers in India,? and very few on farmers else-
where in the world, Takiug mankind as a whole, communities have been
observed which seem to be able to survive on a stable basis on as fexr
as 1350 calories daily (McArthur 1964, p. 395). But there are no
answers as to whether an "inadequate" caloric intake is correlated
with lower energy expenditure on work, on leisure, or on both, or
whether working hours are curtailed by such undernutrient diets,

etc. (Ibid., p. 396).

B. Food Concepts and Seasonal Diets

Both in Ayurveaic medicine and in the beliefs and attitudes of
North Indians today, diet is assigned a much greater determining role
in health and sickness than is the case in modern Europe or America, ‘
except perhars among the fringe groups of macrobiotics enthusiasts and
other so-called "food faddists". To the average Indisn villager tgdSIsease
the notion that microscopic pathogens are the essertial causal agents
is quaint and meaningless, and the North Indian equivalent of an
American's statement that "I must have picked up some bug", in explsining
an obszure indisposition, would probably be something like "The water
there didn't agree with me", or "1 ate 'cold' food in the evening (or
*hot' food at noon)", or the like,

'Divmward adjustments in energy requirements with age are also made by
the NAC: a 3% decrease applicable to the reference man for every 10
years dafter 25 up to 45, and 7.5% for every decade from age 45 to
65 (Sukhatme 1965, p. 20).

*The average daily energy requirement for indian peasants or rural
woerkers engaged in their normal activities was once estimated by
Aykroyd at 2560 calories (Patwardhan 1952, p. 145).
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From its beginning Ayurvedic medicine attached great importance
to diet both as a preventive and as a curative and the literature of
Ayurveda is an immense repository of prescriptions and avoidances to
accord with the seasun of the year, the humoral type, and the specific
imbalance that may be involved., Probably the elaborate and complex
phytotherapy contained in the Caraka Sawhita, the Bhaishajxaratnavali,
the Pathyapathyam, and numerous other Ayurvedic works was never known
in more than general terms to the majority of people or ever followed
very scrupulously by them in practice. Caraka and his colleagues did
not conduct dietary surveys for our edification,1 but other historical
scurces suggest that the overall featvres of the average diet have not
changed much in the past twenty centuries, except in becoming increas-
ingly more impoverished. Maize, potatoes and tomatoes are about the
only important new foodstuffs that have been added to the North Indian
diet since Caraka's time, while the average person's consumpticn of
meat and dairy products has declined during the intervening centuries.

Most of my informants in the Varanasi region were not familiar
with the subtler details of the classification of qualities and prop-
erties of substances (dravyaguna) that has been made in the Ayurvedic
system. Only the vaidyas are éxpected to be experts at this,
Nevertheless, they hold strcng beliefs that foods vary greatly in tbeir
possession of particular qualities and properties. Some foods are
"hot" (heat~producing), while others are neutral and still others are
"cold" (cold-producing).? Some foods are considered "light" (easily
digested) and others "heavy" (hard to digest). Villagers may also
credit different foodstuffs with having certain other properties:
constipating, laxative, "blood-purifying'", '"strength-building"”,
aphrodisiac, Vata=, Pitta-, or Kapha=reducing or increasing, etc.

Their beliefs tend to be sowewhat simplified or even distcrted versioms
of the classical Ayurvedic tradition (Opler 1963).

lUnfort:unately, no early Indic work on cookery has survived to the
present time (Edwardes 1969, p. 103), However, an excellent recon-
struction of the diet of the ancient period and its evolution has
been made by Om Prakach (1961), based on incidental references
scattered through thousands of Sanskrit and Buddhist sources.

2gkojpuri~speaking villagers in eastern U, P, use the words tap (“hot,
heat") or tdpgun (Bhoj. gua = Hind. guna, "quality") and slt ("cold")
or itgun to refer toc these qualities (Sthla 1970).
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Much of the typical North Indian's attitude toward summer diet is
based upon the assumption that his digestion at this time of the year
is no longer fierce and strong as it was in winter, but rather is so
weakened and feeble that he must avoid bharl (""heavy" or hard-to-digest)
foods, at least during the hot hours of the day. Sometimes this leads
to the custom of eating as much good food and spices as possible in the
winter lest the strength fail in summer, as Hendlev found in Jaipur
(Henudley 1895, p. 67). Certainly the preferred summer foods in North
India are those that are halkd: "light" or easy-to-digest.l

When villagers speak of a food being "light" (halka), they generally
refer to a quality of digestibility, deriving clearly from Ayurvedic
belief (see Appendix A), The boiled pulse preparation {d&1) which is
the principal source of protein in North Indian diets is generally
cooked with some sour fruit in it, While this serves to modify and
improve the ctherw:ce probably monotonous flavor (and may add ascorbic
acid), the usual explanation is that it makes the boiled pulse
"lighter". This is in fact an old Ayurvedic recommendation (Kaviratna
1890-1901, p. 376n), as is the idea that capatls are "lighter" if they
are cooked in such a way that heat is applied on every side.

Iccidentally, Indian villagers, or &t least those whose staple
cereal is wheat, are acutely sensitive to what might seem to the out-
sider to be imperceptible differences in texture and flavor of
capatls, which are affected by the type of grain used, the amount of
kneading, the procedure of cooking, etc. This is why the introduction
of new high-~yield wheat strains, such as the recently successful dwarf
Mexicun varieties, must overcome considerable established taste prefer-
ences and objections rooted in the existing culture, as Marriott tas
reported with his usual felicity:

The grain 18 indeed big--so big and tough that the women
cannot grind it well in the old stone flour mills.

Dougi: made from the new flour is difficult to knead and
hard to bake into good bread, The new bread, which is

 The physiologist Burridge, teaching in universities in U. P.,
customarily included in his e;amination a question about the effects
of kot weather on the student, His survey of several hundred
responses showed that the chief complaint was one of indigestion

Burridge 1944, p. 33).
( 4 s P ) 147
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all a poor farmer would have to eat, does not tast:
like the good old bread: it is flat and uninteresting
(the explanation being in part, of course, that it
does not contain that potpourri of barley, peas, gram
and mustard seeds that ''wheat'" contained in the old
days). Next, lcok at the cows and bullocks! They do
not like to eat the straw of the new wheat; they will
die of hunger if we grow it. The straw is wortuless,
too, for thatching roofs. It does not even make a
good fire to warm our hands in winter, (Marrictt
1952, p. 266)

During recent yearg of food shortage in India and large imports of
American wheat, it was said that American white wheat was too glutinous
to make good cap8tls, and American red wheat was too hard. The two

had to be combined for best results, and even so American wheat sold in
the urban Indian marketplace at only three-fourths the price of good
Indian Panjab wheat.! Even while the U. P, landowners are being
converted to the improved hybrid varieties of wheat they cuntinue to
reserve some plots for the old-fashioned wheats preferred for making

capatls for their own home use. g

The following is a small sample list of foods and food-paire
considered "hot" and "cold", either in themselves, or relative to each
other, in the village of Madhopur, near Varapasi:

1Now, however, such sources as the Rockefeller Foundation, which has
been heavilv involved in the development of improved cereal strains

in India, are visualizing & much greater future demand in Indian cities
for baked loaf breads, which require wheat with a higher gluten content
than the wheat used for cagitis. The main and most important nutri-
tional emphasis has been on the evolving of wheat strains with a higher
protein content, and this has been successful to the extent of an
increase from 9-107% in traditional Indian wheats to 16=17% in the
improved varieties (Streeter 1969, p. 20). It was announced in
September 1970 that nine modern bakeries have been set up in the

public sector in important cities, to have a planned production of

10 million loaves per month of vitamin-, mineral-, anc lysine~
fertified bread (Mathrani 1970, p. 2).
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!"Hot" or heat=-producing foods

"Cold" or cold-producing foods

Rew graine Parched grains
Wheat Rice
¥ 1
‘Sorghum Barley
Dried peas Green peas
Potato Taro (aravl)
Bengal gram Horsebean
Lentils Kidney heans
Eggplant Tomato
*
Jackfruit Wood-apple (bel)
*
Coconut Lime cr lemon
*
Ripe mango Baked green msngo
Canteloupe Watermelon
. Mustard oil Ghee
S
Dried ginger Gre«n ginger
Cloves Turmexic
* *
Meat Curds
*
Eggs Sugar
*
Peanuts Bananés
Green pepper Spinach

The "hot" or "cold" qualities of foodstuffs are typically neutralized
or even reversed by processing or ripening. Thus, by being parched in
hot sand the raw cereals and pulces become neutral or relatively "cold",

1ftems marked with an asterisk are considered "very hot" or 'very cold".
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A 3striking example of a food considered cxtremely "hot" is t s
"elephant yam" (Amorphophallus camparulatum, 1locally called suran,
o1, or zamin kand), a tuber of huge size which has an interesting
assoniation with the festival of Divali . On Divali (symbolically
marking the beginning nf winter) everyone is traditionally supposed to
eat a dish of surane-"those who do not will be reborn as pigs" (Planalp
1956, p. 328)., One official in Patna described vividly to me how his
father, after eating thie tuber, would be able tu sit on cold winter
evenings without a shirt. NIbu (lime)juice and salt must be mixed with
siran to make it palatable, since otherwise it has a peculiar biting
or ivritating quality.

It should be noted that there are differences of opinion from
region to region and indeed from one individual to another in the same
village with respect to the "hotness" or "coldness" of many specific
foodstuffs, For example, Lecla Dube found it necessaiy to querv 20 or
30 different women in a village in northwestern U. P, as to the qualities
of each particular item of diet before she cculd be reasonably sure of
a consensus as to whether it is "hot" or "cold"--and in some cases
opinion was rather evenly divided (Dube 1956).' 1In fact, foodstuffs

are likely to be referred to as "hot" or "cold" relative to each other, _{‘
Compared to a "very cold" food, a "neutral” food mey bc described as <

"hot". As an example of regional variation, I found that in Patna
sorghum, jackfruit and peanuts are not widely regarded as "hot" foods
as they most definitely are in Varanasi, only 125 miles distant. Many
foods considered "hot" in North India &re "cold" in South India, and
vice versa (Taylor 1968, p. 158).

North Indians of course claim to prefer "hot" foods in winter and
"cold" foods in summer, and in most respects their actual seasonal
consumption of foods appears to accord with their ideas. Thus, people
do eat relatively more meat and eggs in winter than in summer, and such
foods as peanuts and thick flat cakes made of sorghum flour are colde-

lCompare, for example, Jelliffe (1957), Khare (1961), Khosla (1963),

Mahadevan (1961), and C, Wiser (1955) for other local variations in

the "hot"” and '"cold" food concepts. It should also be n~ted that

many villagers distinguish between ''good hot'" and "bad hot" foods.

1he latter are believed to cause increased sexual desires, and eggs

are most often mentioned in this connestion, But some people think

this 1s true of all "hot" foods. o
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season favorites in eastern U, P, Eggs are cheaper in price in summer
than in winter, even though they are less plentiful in supply at this
time.l In Varanasi, s:reet vendors of roasted peanuts abound in every
bazaar during the winter, but are nowhere to be found from April until
September, Sorghum bread is disdained or considered a low-prestige
food at other times of the year, but even the upper castes and wealthier
farmers use and relish it in cold weather., The variant of unleavened
bread that is prepared in the winter but seldom at other times of the
year is litt{, a heavy thick cake of any of various cereal flours,
often stuffed with pea, gram, or some other pulse., Behura remarks,

in reference to these stuffed 'breads'', that

During brisk agricultural operations a peasant craves
for such a dish, (Behu-a 1962, p. 121)

"o
Some spices, such as dried ginger (soth) are favored in winter, others
(e.g., mint and coriander) in summer, and others, such as ajavayan
(Carum capticum), diring the rainy season.

In the severity of cold weather protection is
obtained from its effects by the use of sonth,
(Hamdard 1959, Vol, I, p. 197)2

In comnection with North Indian ideas of the seasonal appropriateness
of various foods, onme must certainly mention the saying attributed to a
long=-vanished folkepoet, Ghagh, and his wife Bhaddari. Most of the
cycle of poems accumulated in their names crystallize folk-ideas
relating to the agricultural.cycle and activities. The first of two
famous quatrains refers to foods which should be eaten, and the second
to food and behavior which should be avoided, in different months (see
the list of Hindu lunar months oa p. xi ). No two per.ons seem to

!This statement is based on the word of informants, since seasonal egg
production statisties in India are not available to me, The annual
egg production in U, P, was only 56.8 million eggs in 1956 (National
Council of Applied Economic Research 1965, p. 48).

2Because of oths; qualities (digestive aid, relief of flatulence and

pain, Et2f>’ 8dth ales {s the principal ingredient of a special food,

called s3thaurd, which is given to women after childbirth (Planalp
sothaura

1956, p. 39¢6). 151
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agree on the exact wording of these poems, but according to one
published Bhojpuri version they are as follows:®

S@van harre, BhidS cit. Kvar g?s gur khaya/u nit,
X&tik mull, Agahan tél. Pls mé karai didh se mél,
Magh mis ghi khicarI khdy. Phagun uthi ke gfit nahay.

Jéth mSs jé din wf sdvai, Okar jar Asdrh m2 rovai.

“In Savan [eat] harre,? in Bhadon citrak.’ Eat gur in
Kuar, O friend:

Radish in Kartik, oll in Agahar., Make friends with
milk in Pus.

In Magh eat ghee and khicari.’ Take an early morning
bath in Phagun,

In Jeth sleep in the daytime, [Whoever does all thesel,
his fever weeps in Asarh.,”

Caitd guré, Baishkhe tl. Jith md penth, Ashirhe bil.
Saven s3g au Bhado dahi, Kvar dudh aur Kitik mahi.
Agahan jIrs, Pis dhand, Mighe mishrl, PhEgun canX,
I blrah 85 bace j3bhdI. TA ghar baidhy na sapné &I.

"Gur in ‘ait, oil in Baisakh, Traveling in Jeth, bel in
Asart.,

In Saven gpinach, in Bhadon dahl, In Kuar milk and Kaztik

buttermilk.

In Agahan cuminseed, in Pus paddy. In Magh sugar=candy, in

Phagun canfl (Bengal graum).

O brother, whoever preserves himself from these twelve, even in

kis dreams the vaidya (doc:or) does not visit his house."

!These verses are quoted from Ghigh avr Bheddarl, published by Shri
Ganga Pustak Mandir, Patna, Bihar, n.d., p. 74. Variant spellings

of tha same word in different lines may reflect elther normal poetic

license or else faithfully reproduced typographical errors.

2Harre = harra, a large myrobalan,

Citrak = cirdyatd, = gentian (Gentians cherayta, according to
Bhargava's dictionary),

*Khicari is pulses and rice boiled together.
Rnicavd

ifying a quality or a condition, such as fever.,
152
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f;§ The folk ideas about "hot" and '"cold" foods, even though 1ill-

b defined and .aconsistent, are so widespread and influerntial ir much of
India that a preliminary investigation of their nutritional and biochem-
ical covrelates was carried out by the Nutrition Research Laboratories
of the Indian Council of Medical Research a few years agn (see its
annual Report 1961-62), Two subjects were fed diets incorporating
mainly foods considered "hot" (according to folk belief in the
Telengana region near yderabad) for ten days, while two others were
fed diets consisting mainly of ‘'coid" foods., In all other respects
the diets were held censtant (in total calories, fat content, protein
value, etc.), Measurements of nitrogen, calcium, phosphorus, and
sulphur excretion and balances, as well a3 other analyses, were made
afre: ten days. The diets of the four subjects were then rev:rsed and
after ten more days the same measurements were again taken., Results
showed that the nitrogen retention in the "cold" diet period was

: considerably greater than in the "hot' diet period, the pH of the

' uvrine in the "hot' diet period was significantly lower than in the

"cold" diet period, and the excretion of sulphur in urine was higher

in the diet based on "hot" foods., These findings have not been

further explained, but may be compared witk the general consensus of
folk beliefs that an excess of '"hot" foods produces

el e ol

1 + + o & burning sensation in micturition, wild burning
sensation in the eyes, and a ''sense of heat" all over
the body. (Indfan Council of Medical Reszarch,
Nutrition Research Laboratories, Annual Report 196' 62,
p. 41)

While many of the staple articles of diet in North India are avail-
able year-round at about the same price, at least in cities, most of
the fresh fruits and vegetables do have seasons of abundance and of
scarcity or absence, which strictly define their &ppearance or non=-
appearance in the diets of most people., 1t is probably significant
that many of the fruits and vegetables considered '"cold" in their
effect are in fact available in the grestest quantity and at lowest
prices during the hot weather--limes, b€l or wood-apple, green mangoes,
watermelen, cucumber, tomatoes, etc. And much the same is true of
"hot" foods in the winter, Dr, J, K, Sen Gupta, Medical Officer of
the U, P. Applied Nutrition, has observed that villagers gexerally
regard their staple cereal, whether rice, millet, maize, or wheat,
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as neither "hot" nor 'cold", but as neutral (Sen Gupta 1966).‘

There appear to be relatively few instsnces, in fact, of incompatibil-
ity between the ''heat"=-producing or '"cold"~producing quality of a
foodstuff in popular belief and its season of pluaty., One of the
exceptions (in Vaccnasi) is jackfruit, which is most plentiful in
April but is considered & "hot" food. In the case of mangoes, which
begin to ripen at the end of May, many pecple refrain from eating

ripe mangoes before the appearance of the monsoon, since they are ''hot"
and might contribute too much internal heat to that already present in
the external environment.

I¢ is alweys said that you get boils if you eat too
many mangoes . . . (King 1884, p. 272)

But ripe mangoes are popularly considered very nutritious, especially
in making boood. Hence, those who wieh to eat them will soak them a
few hours or overnight before eating, or after eating the ripe mangoes
will drink some cold water to counteract the effec’ : heat, According
to one ‘uformant, a Biheri girl attending college i.. Varanasi, "Before
the rains mangoes are vevy 'hot' for the system but in the month of
Savan when the monsoons start they become amrit phal (fruit like
nectar).,"

'In Rajasthan, Carstairs has described an firteresting pattern of
apparent assnciation of the "thermal" classification of foods with
the idea that semen 1s ''th-. source of a man's sirength and of bis
subjcctive sense of well=-being" (Carstaixs 1955, p. 124). FHere the
"cold'" foods (which,; in many cases, are also white in color), such as
d1iry products, wheat flour, refined sugar, some fruits, and some of
the milder spices, are coasidered conducive to the incresse of ser n,
while the cheaper and heavier cereals, unrefined sugar, vegetable oil,
strong spices, some of the commonest fruits=--and above all meat, eggs,
and alcohol=-are regarded as detrimental to semen production, Neel-
less to say, differential access to the two types of food is alsao
strongly caste=-defined on economic grounds., I have not found this
serles of conceptual and socio-econumic associations to be so clearly
adumbrated or highly correl.ted in eastern U. P. culture as is
slleged by Carstairs in Rajesthsan, hut some shadows or echoes of the
pattern wmay 'e recognizable throughout North India.
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Soaking ripe mangoes in water is an example of a characteristic
feature of traditional Hindu ritual and custom: the provision of some
short=cut or some loophole in a rule or precept to allow its circum=
vention whenever that rule or custom becomes too inconvenient, imprac-
tical or otherwise contrary to human nature, Thus, a North Indian who
enjoys eating jackfruit in summer when it is plentiful but who knows
that it is a "hot" food will simply have it processed in such a way
that the "heat" is neutralized, or he eats it in the evening when
temperatures are somewhat lower. In fact, it is almost always
accompanied by salt, which is considered a '"cold" food and without
which jackfruit is thought to cause stomach ache,

North Irdians emphasize the need to increase water intake in
summer, However, they look upon the consumption of 1iquids more in
terms of a "cooling" effect than a physiologically chirst-assuaging
matter. Thus, sugéer is usually included in drinks because it is
"cold" in effect., The summer drink considered most effective as a
refrigerant is &m kZ pannd or mango pannd (from Skt. panasa), made
from the pulp of roasted unripe mangoes.’ To prepare this drink,
mangoes of sufficient size and good yuality (the skin should not be
broken) are roasted in coals until they are soft and the outer skin
almost burned., They may also be boiled, but most people prefer the
roasted variety, The skin and seed are then removed and the pulp is
sogked for more than an hour, or overnight, in cold water in an
earthen pot. It might be noted that all these features--the unripe

!Nadkarni notes that "A -confection made of the baked pulp of the
unripe fruit mixed with sugar is taken intermaily in times of plague
or cholera, and also rubbed over the body as a prophylactic"
(Nadkarni 1954, Vol. I, p. 767). It is not without ample reason
that the Mangifera indica has so long been exalted in India as the
"king of fruit®., Nadkarni's treatise devotes no fewer than three
pages to listing the uses in folk and Ayurvedic medicine of the mango
in one or another form, including ripe fruit, unripe fruit, juice,
sun-dried juice, rind, pulp, kernel juice, “ermel flour, berk juice,
powdered bark, infusion of bark, dried leaves, calcined leaves,
decoction of leaves, asghes of leaves, smoke of burning leaves, dried
flowers, flower tea, gum of the tree, gum-resin of the bark, and so
forth (Ibid.. pp. 768€f). Each of these products is credited with
dlstinct qualiiies and has its special therapeutic applications.
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mango, the process of roasting, the cold water, the clay jar, and the
salt=-=have a 'cold" effect, and in combinetion they produce the

"extremely cold" quality of mango pannd, in terms of the popular
belief system,

Some type of salt' and parched safsd jira (caraway) may be ground
together and added to the pannd also, and some people like sugar, mint,
etc. Some individuals drink pann@ regularly, while for poor people it
is more likely to be only a festive drink and a specifis treatment for
suspected heatstroke (see Chapter V). In large cities the panna vendor
appears about the first of April, his cart readily recognizable by the
large globular clay pot covered with a wet cloth, festooned with mango
leaves and a wreath of five green mangoes hanging about its neck.

Another popular pannd is that made from the pulp of tamarind pods,
soaked in water and mixed with sugar. In areas where a gur or crude
sugar is processed from “he palmyra or '"toddy" palm tree (td3r), a

1A favorite form of salt in North Indie is kil3 namak or "black salt",
the exact definition of which varies so much in the literature. Mrs,
Wiser describes it as a fusion of sodium chloride and sodium carbonate
(C. Wiser 1955, p. 319). Bhargava's dictionary sfmply calls it "a
kind of rock salt which is of a_deep red color", while Bhandari has it
as a mixture of salt and dried avala (Phyllanthus emblica, the emblic
myrobalan), heated and powdered (Bhandari 1951, p, 1008), Xaviratna,
finally, gives us the following definition: "A dark colored salt said
to be made by dissolving common salt in & soiution of crude soda and
evaporating it; this salt contains chloride of sodium, sulphsate of
soda, caustic soda and a little sulphate of sodium, but no carbonate
of soda" (Kaviratna 1890-1901, p. 382n)., The Salt iIndustry in India
gives detailed chemical analyses of 74 named varieties of salts, but
fails to allude anywhere to kidla namak (Aggarwal 1956, pp. 353ff).
Might the different definitions be partly due to regional variations?
At any rate, kdld namak has the major virtue for Hindus of being
permitted during fasts and on ritual occasions in which ordinary or
sea salt is forbidden, According to Behura, rock salt is much less
vsed in India since 1947, because the Salt Range {s in Pakistan
(Behura 1962, p. 133), A third major type of salt, used by poorer
people and considered inferior to other salts, is earth salt.

~
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favorite cooling drink is made frcm this gur dissolved in witer with
gihi (lime or lemen) juice (Dwarkanath 19635. Probably thc most
heavily consumed of all summer drinks are those having a fruit or
syrup base, the kind generally referred to locally as sharbat,’ They
include an immense variety of actual preparations. Thus, to the masses
of poor landless rural laborers the word sharbat means simply the drink
made from jaggery or gur of sugar cane dissolved in water, which in
fact constitutes & large part of their diet during February and March
when grain supplies are low or exhausted. To the more literate, the
urban middle and upper class segments of the population, hcwever,

sharbat means rather a refreshing ade or squash nmade from a fruit

such as wood-apple (bel), oranges, watermelon, phalsd, etc., In the

form of nIbu pdnl it is simply lemonade, made from the small perishable
"Key lime" (nlbli: Citrus bergawia), so widely grown in the countryside,?
Of the bE1l (Aegle marmelos), Chopra has said:

No drug has been longer and better known nor more
appreciated by the inhabitants of India than the
bael fruit. (Chopra 1933, p. 269)

1The English word "sherbet" is derived from Arabic as is the Hindustani
word, but their meanings have diverged considerably. 'Panni" may be
subsumed under the category of ‘'sharbat' also. The novelist Ahmed Ali,
in his Twilight in Delhi, describes the roasting of unripe mangoes to
make a "grecen mango sherbet" (Ali 1966, p. 91).

It 1s interesting to compare Indian drink preferences in the summer
season with the results of a scientific study In Israel reported by
Sohar, Kalz and Adar {1964). In that study, a wide selection of
drinks, including plain water, milk, beer, carbonated drinks, pure
citrus juice, and cold sweetened fruit-flavored drinks were made avail
able ad libitum to soldiers marching 17 miles per day with 35-1b, packs
in the hottest month., Preferences showed wide individual variation
when the drinks could be consumed at leisure, or with meals, or in
small quantities, But so far as their suitability for consumption on
tie march (with a view to rapid replacement of large amcunts of fluid)
is concerned, the best drink by far wzs found to be cold water tasting
of sweetened citrus fruit., Pure citrus juice often caused 'hea~t
burn", miik caused diarrhea, besr produced drunkenress in short order,
and carbonated drinks were almost the least favored because they gave
a feeling of fullness, thus preventing sufficient liquid intake,
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Many therapeutic properties, to be described in the next chapter, are
ascribed to ths wood-apple, Ph8lsZ (Grewia asiatica) is a small, tart
fruit whose cooling properties and usefulness in hot weather were

praised by the early Sanskrit writers (Nadkarni 1954, Vol, I, p. 593).

Most pour people in towns and cities-=and villagexrs too when they
flock to the religious fairs or melds--are more apt to patronize street
vendors who display an assortment of bottled syrups of brilliant colors
but uncertain composition, and who charge only the equivalent of a cent
or two for a glass of cold or iced syrup and water to drink, The
flavors include many uniquely Indian distillations from such fragrant
plants as sandalwood, khas, gullb (rose),1 kevard (pandanus), etc.
There are bottled syrups and squashes of good quality, prepared by
reputable firms, and there are others whose nature and purity may be
que.stionable,

The sharbats and sweet syrups merge into another category of summer
drinks which not only refresh and reduce thirst, but also are considered
to have morc or less tonic effects, They include such favorites as
Jal jira (literally, "cuminseed water', but actually a mixture of
powdered substances including lemon and mint in a rock salt base),
Among the summertime drinks are also such popularly advertised and
well=known (in cities, at least) proprietary names as Amrit Dhara and
Roohafza (ruhafzé), bottled syrups prepared from verious herbs. An
inspection of the Roohafza label, for example, shows that it is
described as "a remedy for sun-stroke" (see Figure 5). One recent
American obsexver has likened the smell of Roohafze to that of the
khaskhas screens: '"a pleasing heather-like fragrance" (Lukas 1965).
Other summer drinks in the Varanasi region are prepared from various

plants: cirlyats, ghlkgbir, tutamalang8, gadahapirand, isabgSl, etc.,?

'Mrs. Roberts remarked in 1837 that "rose water" (gul#bl pani) is
"consumed in vast quantities in every native housc" in sucih North
Indian cities as F-nares (Roberts 1837, Vol. I, p. 188). Although
still popular, it is by no means such an overwhelming favorite today,

hn:‘{”ﬂ :v ( e

Teg N, &f Tnddian oa.O\., LD&UEOL (vr 1.3621'1301., oT
isphagul, etc.) is a Plantago or fleawort species, and gsdahapflrand is
identified by Dey as Boerhaavia diffusa, a troublesone weed (hog=weed ?)
of the natural order MNyctagineae (Dey 18956, p. 48). I am presently

unable to identify titamelangd.
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and some are apparently used largely or wholly by men for medicinal

effects to be described ir the next chapter. So far as cirayatZ is
concerned:

As a remedy against the langubr and debility which affect
many persons in summer and autumn, rothing is equal to
the cold infusion of this plaat. (Balfour 1885, Vol. I,
p. 41)

Among those persons who are able to afford the relatively costly
dairy products, a very popular summer drink is made from curds (dahl)
churned with water, to which may be added any or all of the following,
according to caste: 1ice, sugar, salt, and pepper. This drink is
generalily krown &s lassl in western U, P, and is so listed in restaurant
menus throughout North India, but in the villages of eastern U, P, it
is called mattha (Hind.) or m&th&@ (Bhoi.). It is most frequently used
as 8 morning or breakfast drink, But for the great majority of poor
villagers mattha is only a mirage, Since they don't have it and can't
afford it, they use gur gharbat-~water flavored with unrefined
jaggery--instead, Or else,

It i8 a common practice in ordiznary Indian houes to
dilute the curds into drinks so that a small quantity
of this valuable food may be partaken by a very large
number, (Indian Council of Medical Resee&rch, 1951,
p. 16)

Another special hot-weather libation is thandai, whose very name
implies a cooling quality (thandd = cold), Villagers near Lucknow say
the body feels .ooler after'driﬁking it (Hasan 1961, p. 136). 1In its
cle;sic form thanddl ie made from almonds, cucumber seeds, watermelon
seeds, muskmelcn Eeeds, rose petals and anise--and a dozen other rare
and expensive optional ingredients could be listed, including poppy
seeds, saffron, cardamom, musk, pistachio nuts, licorice, pomegranate
juice, and senna leaves (Chopra and Chopra 1965, p. 168), However,
the average person can afford to drink only a simplified and less
expensive version of thangEI, using water rather than milk, gur
instead of sugar, and omitting or reducing the costly ingredients in
favor of black pepper, anise, cloves, etc. The various solid constit-
uents are soaked, ground and then strained, after which the sugar and
milk or water are added. Actually, Ehangll tends to be drunk mostly
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by men (a man's strength is req:ired to stcone~grind all the ingred-
ients, one informant disiagen:ously explained!) and it tends to be
associated with religious worship. This is beca:se ia'actual practice

thandal is usually laced with a potent infusion of bhag (derived from
—— N =
Cannatis sativa or marijua-a,” a plant sacred to Shiva), aad in this

form it is greatly favored by the Shaivite sidhis (ascetics or "holy
men") and other worshipers of Shiva,

Actually, while hemp has positive sacred associations for hindus,
religious opprobrium attaches to alcoholic liquor and other drugs,
which are forbidden to Muslims and to plous lHindus, especially to

sadhus and bhagats. Hasan's caref:l study in a Lucknow village

revealed that, while 87% of the adult men used hemp At least on rare
occasions, only 5% were dependent nn the drug (and even these could
carry on normal work so long as rhey could ob-ain regular doses). No
bad effects were apparent from its use, and thave was nc¢ tendency to
increase the dose (Hasan 1961, p. 199), Despite the religious prejudice
against alcoholic liquors, Hasan foiind in the same village ttrat 737% of
Hindu men are willing at least on rare occas.ons to use ddru (whiskey
or brandy) or a distilled moonshize called tharrd@ or deshi sharab
(""country liquor"), and 68% drink toddy (tiéi), although thers are
only a few men who crusume any of these with daily regularity. Even
507 are willing to crink denatured spirit (which, in addition to the
harmful ethyl, amyl, propyl and butyl alcohols which make "country

'There has been considerable confision in the literature ag, to the
exact nature of various hemp-derived products (nctably, gaia, bhag,
and caras) used in India, However, the descriptions provided by
Dastur (195~, pp. 66~7) and especially by Chopra and Chopra (1965,
pPpP. 165-8) appear to be defiaitive, and a2lso explain regional
variations in terminology. Each of the hemp derivatives has a
variety of medicinal uses in village India (appetizer, aphrodisiac,
anesthetic, stim:lant anti-prurient, etc.). According to the
authorities cited abcve, bhag corsists of the dried caves (often with
the capsules or flowering shoots) of both the male and the female
plzpts. These leaves are pressed and stcred in earthenware vessels,
Bhag is drunk as a liquid, taken as a pellet, or mixed in swee*meats,
As a liquid, it is most simply prepared by pounding the khgélwith a

.....
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liquor" so potent, includes cartain toxic additives: 1/4% methyl
alcohol, 1/20% pyridine, and 2% petrol).‘ Increased use of the
potentially lethal denatured spirit has resulted from government
prosecution of the illicit distillation, although Hasan found no
serious eftects in his viilage, since only very small amounts were
consumed, Even so, he noted that a few lower caste men have come to
enjoy the taste of the ispirit, as it is called by villagers (Hasan
1961, p. 187). Lucknow villagers believe that daru and other potent
Yiquors provide strength, increase one's power of endurance, and make
one jmmune to cold. Thus they are more used in the winter. Even
women are sometimes given a little during lying-in periods, according
to Hasan (Ibid., p. 176). Incidertaily, the occasions of drinking by
village men near Lucknow are usuially accompanied by eating meat,
spiced and fried potatoes, or similar spiced preparations. In the
case of toddy, the alcoholic content i3 under 5% and this product,
despite its disapproval by most government officials, orthodox
Hindus, followers of Gandhi, and other prohibitionists in India, has
long been recognized by nutritionists as a locally important dietetic
source of vitamins B and C.? In North India its use is generally
limited to lower castes (and even then only on infrequent festive
occasions), but most villagers regard toddy as a strength-giving
food, especially helpful te tuberculosis patients.

Just as 1itt] or thick pulse-filled bread is in a sense symbolic of
the winter diet, so is gattli or satul the hallmark of summer. Sattli
consists of grain that ha: been moistened, parched in hot sand, then

'The prices of these alcoholic drinks, as reported by Hasan, were
approximately as follows atout 1960: toddy=~-Rs, 0,19 a bottle (16
0z,?); dari--Rs., 2,75 per pdv or quarter-seer (about 8 oz.); "country
liquor"=<Rs, 1,50 per pdv; and denatured spirit=--Rs. 0.25 per plv
(Hasan 1961, pp. 174-192),

2Fermented drinks are very much more common among the slowly-vanishing
"aboriginal tribes" of India than among the plains Hindus. Among the
Korwas of Madhya Pradesh, for example, R, R, Sinha says cof the
popular rice beer: "They drink it for days together without taking
food as the nutrients are not destroyed by fermentation" (R. R, Sinha
1967, p. 35). The "yeast" tablets used to ferment this rice beer
aasi be made by herbal spe .iaiists from a combination of no iess than
21 nerbs=«-an example of how complex the superficially simple Indian

dietary can in fact often bel e
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3 husked, cleegned, and ground into a coarse powder, It is generally
made of barley combined with one of the pulses., In the case of poor
people this pulse is frequently khesdri or latarl (Lathyrus sativus),

a vetch widely cultivated in eastern il, P, aul Bihar because it grows
rapidly with a minimum of care on margiral land and with an exceptional
ability to survive climitic vicissitudes (Lal 1945, p. 2). Khesari is
relatively cheap,1 and its iee¢ves are also much used as a green vegeta-
ble, but when it makes vp mure than 25% of the diet it causes the dread
and irreversible paralyt‘c disease of lathyrism (Dwivedi and Prasad
1964, p. 115).2 The more affluent farmers feed khesfrl to their cattle
and generally prefer a mixture of barley and Bengal gram, but more
often than not the satti eaten by the average person is composed of
barley and peas or even khesdrl. Sattd can be made also from msize,

-

'In the Patna city market between 1951 and 1964 khes8xI sold between
Rs, 19.26 (in 1954) and Rs, 55,57 (in 1964) per 100 kg. It stayed
roughly comparable to barley in price during this period, anc about
25% less than lentils and Bengal zram (K. Prasad 1967, Vol. I, p. 276),

2Even after years of research and a proliferation of theories, the
IM) exact etiology of lathyrism remains urcertain (see Patwardhan 1952,
pp. 290-300). 1t may be partly the presence of selenium in the
kkesiri, interfering with methionine metabolism, that is at fault,
It may sometimes be a pathogenic cungus which grows on the pulse
during wet storage (The Wealth of India, 1962, Vol., VI, p. 41). Or
it may be contamination by a toxic vetch (Vicia sativa, var, august-
ifolia), whose seeds are similar to but smaller than those of
khes&8ri (Nicholls 1945, p, 298). At any rate, since khesari is in
practice almost always mixed with weed seeds, some of whicl are
known to be quite poisonous, it has been prohibited from commercial
s&le under the Prevention of food Adulteration Riles. At the same
time, Indian plant scientists are trying to develop low=toxin
strains of khesari, gnd for the time being (since the wvetch still
remeins a dietary necessity for a@illions of impoverishe< rural
laborers) the Indian Council ¢f Medical Rescarch is recommending the
parboiling of the khes3rl seeds in order to remsve about 907% of

the toxic principle witho:t incurring tco much B-vitamin loss
{Indian Council of Medical Research, 1968, p. 53).

163

I T T LT s T L e R

e e |




o e

Lo

millet, wheat or rice, but barley is the favorite, partly because
barley is a ''cold", "light", easily~digested cereal, In addition,
barley, especially that of the new crop, makes an excellen® parched

.

mr—

flour but an indifferent bread, while the opposite is more tive 1in the
case of wheat,

« o » wheat flour has certain unique properties which
make it the flour of choice., The proteins of wheat
flour gluten and gliadin when soaked in water form an
elastic paste which holds on and permits of a consid=
erable amount of stretching., (Indian Council of
Medical Research, 1952, p. 44)

Barley also has an advantage over wheat in terms of price. The
r2ader will obtain an approximate idea of the relative values attributed
to some of the principal cereal and legume food sources in Uttar Pradesh
from the average prices quoted, late in 1965, in rupees per quintal
(one quintal = 100 kilograms):1

Rs, 87.51 Rice

Rs, 82.92 Lentils and such specigp o. Phaseolus as
urad ("black gram"), mig (''green gram"),
and E§£h ("'dew gram' or "aconite bean")

Rs, 77.85 Wheat
Rs, 71.63 Groundnuts

'Source: Uttar Pradesh, Directorate of Economics and Statistics.
Monthly Bulletin of Statistics, Vol, 20, No, 2 (February 1966).
It 18 interesting to compare these fligures with those of 1882, as
reported by Hunter (1886, Vol, VII, p. 157). At that time the average
prices of fzndgrains were:
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Rice : 33 1b., per rupee ‘»r Rs, 6,67 per quintal)
Wheat : 39 1b, per rupee (or Rs, 5.64 per cuintal) 2
Sorghum: 74 1b. per rupee (or Rs. 2,97 per quintal) !

Since "coolies" received two annas or 1/$ rupee and bricklayers four
annas in daily wages at that time, it can be seeu that, despite the
ewoymous inflation over the years, aboul ithe same wage-food pxice
relationships have existed in India for at least 80 years, One
difference is that sorghum is relatively more highly valued as a
foodstuff now, and this fact is really an indicaticn of a cectain

progressive impoverishment of the diet.
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3 Rs, 63.03 Peas
]!s, 90,20 Bangal gram or chickpeas (cana)
~
Rs, 57,58  Sava millet

Rs, 54.87 Sorghum

: Rs, 53.57 Pearl miilet (Pennisetum typhoideum)
' Rs. 53.08  Barley

Rs, 48,33 Maize

Rs, 35,93 Potatoes

~ 1]
Rs, 29,47 Kodo (Paspalum scrobiculatum)l

Given the daily wage rate of about Rs, 2,00 for unskilied laborers in
U. P, in 1966, this means that the laborer could buy 5 1lb, of rice with
his daily pay, or proportionately more of the other grains (e.g., 6 lb.
of wheat, 8 1b. of sorghum, etc.).

Some words of caut‘on are in order with respect to the staple food-
stuff prices just quoted, The first concern seasonal variation in
' L4 prices. Since man's requirements for daily food are fairly inflexible,
' ‘ it is clear that in a backward and unregulated neasant subsistence
economy retail prices will peak at the time of shortest supply~-~just
prior to harvest~~and will fall precipitously during the harvest glut,
Irn highly industrialized society, with efficient wechanisms of grain
transport and storage, these seasonal variations can be almost eliminated.
North India stands somewhere between the two extremes, In the case of

R i i

E 'The reader may rightly conclude that héggfis a low=prestige, littie~

' favored grain among North Indians in general (and its total production
in U, P, in 1965, as reported in the source cited, was only 5% of the
total wheat production), Yet, as Huntington cnce observed, "One of
the queer things about all this is that when people become accustomed
to a diet, even though it is of poor quality, they like it and believe
it is good for them" (Huntington 1945, p. 457). And in the case of
the lowly small millet, kddS, this has become so completely a dietary
mainstay of the Gond and Bhumia peoples of M. P, described by Fuchs
that "If the Gond and Bhimia have the cholce between wheat cakes or
kodai (husked kodo) cakes, they prefer kodsi cakes" (Fuchs 1960, p.
64).
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the two principal focod grains, the "annual flux'--the range between
the year's highest and lowest prices=-=has been reduced to 8% for
wheat and 9% for rice in large cities such as Bomrbay and Calcutta

(S. P, Sirha 1965, pp. 107-8°  How:ver, this auther warns tiat these

. « o market prices are based on dealers' prices. They Juc
are not cultivators' prices. Naturally, it is possikle

to expect larger seasonal variation in the prices of

rice and paddy in the rural areas, (Ibtd., p. 110)

In fact, it appears that the sea:oral range of variation in the North
Indian countryside may still be surprisingly great, especially in the
case of the inferior grains, a greater proportion of which are
disposed of by the farmers immediately ariter harvest. 1In the caze
of maize a 127 range of variation in the years prior to 1965 was
found to be typical in cities, but at Bahraich (north centrai U. P,)
it was 43,2%, and at Agra sorghum had an &nnual range of 50,2%
(Ibid., p. 1:1). 1In generai, annual price flux is greater where
supplies are relatively smaller,

Two or three other sources of price variation should also be
noted. Ome is geogruphical, for in areas only a few hundred miles
distant from each other in North India the retail prices of any given
staple food commodity can vary at least 10%, and often much more.
This may be in some part a reflection of regional variations in
standards of living., For example, at least since 1960 (and probably
for many years previous) the average wage rates in eastern U, P, have
been about 20% lower than those of the average of the whole state,
while the average wage rates in the "Hill" or sub-Himalayan districts
have ranged from 15% (in 1960) to 80% (in 1965) higher than the U. P,
average of Rs, 2,00 per day (in 1965-66) (U, P, Directorate of
Economics and Statistici:, Urban Wage Rates of Casual Unskilled
Labourers in Uttar Prade.™; n.d., p. 2)., However, relative local
supply and demand are no doubt more important factors, and a
comparison of the relative prices per quintal of various grains and
pulses in Bihar with those in U, P, listed above, gives some indication
of such regional differences (e.g., rice costs less in Bihar than in
U. P,, but wheat, Bengal gr&1, maize, and potatoes cost more) (K., #rasad
1967, Vol. I, pp. 271-276). Cf course, year=to-year fluctuations,
reflecting harvest fortunes, may also be considerable, as Prasad's
table of 1951-1964 Patna city market retail prices shows (e.g., rice
dropped from Rs, 55.67 per quintal in 1953 to Rs, 31,91 per quintal
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in 1955 and barley from Re. 55.43 per quintal in 1951 to ks, 19,96
per quintal in 1955)., Since the bumper harvest year of 1955, the
upward course of food prices in India has been relentless, however,
with the sharpest jump coming in 1963~1965, when some prices doubled
or trebled.

Finally, market prices such as those quoted her¢ may be a little
misleading, inasmuch as they represent average figures. But in fact
nearly every cereal and pulse in the market is sold in at least two-~
and oft2n severale-varieties, gracd:s and qualities, with a correspond-
irg range in prices, For example, iz s survey of the Varanasi retail
market in 1354 I found that, while the average price of rice at retail
vas somewhere near Rs. 1.50 per seer (or about Rs, 82,50 per quintal),
the finest and most expensive rice cost twice as much, while a very
inferior variety cculd be purchased at less than two-thirds the
"average” price. The rate quoted also varies according to whether the
rice is new or old, whole or broken, and mahIn ("fine") or g§;§
("thick, coarse").

To return to sattf, it is so much an institution' in North India
that (at least in much of the Bhojpuri=speaking area) it is enshiined
in the observance of satufini, a day in the month of Cait (March-April)
when Brahmans are ritually fed sattu and chutney made from unripe
mangoes. Before this day, pious Hindus will not eat mangoes of the
current year's crop. Although sattu is rot much eaten in winter or
the rainy seascn (it is beligyed to cause dysentery then), some is
usually made trom the new siva millet in August. And at this time
the women offer this sattii to God first, since it is the first cereal
food made availab’e by the kharif or rainy season crop.

1

Sattu (Skt. sakti) and matth® are among the oldest known foods in
India, being often mentioned in the Vedic literature. In the Kalpa-
sutrase-the works largely devoted to household rituil--a "mattha"
made of parched barley-meal mixed with melted butter is recommended
forr Brahmans. For Kshatriyas, it should be stirred into milk., For
Vaishyas, it is combined with curds, and for the Shudras, water
suffices (Gopal 1959, p. 166). The varna hierarchy here specified
pecfectly matches the descending order of gosod qualities and virtues
(and market prices) attributed to the present day to ghee, milk,
curds and water.
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Certainly, the special merits of sa:tu in the summer season are
many. First, it provides a satisfactory method of processing the new
grain, even before it ‘s fully ripe, tn make it digestible and
palatable. DNorth Indian villagers consider newly harxvested grains of
all kinds to be "hot" and hard to digest in comparison with old
grain~-~that stored for some months or from the previous harvest, They
1 complain of small "hairs'" on new gram, barley, etc. which cause dif-

] ficulties by sticking in the throat, Bzfore using new grain, villagers
like to soak it in water and then sun=-dry it, According to staff
members of the U, P, Proviacial Hygieme Institute, it is a matter of

3 empirical medical experience in North India that new grains tend tu

1 cause stomach upsets and non ~bacterial diarrhea, This is especially

E true of new paddy, and in addition:

Rice obtained from freshly harvested paddy :ooks into
a glutinous mass, There is no doubt that during stor~
age the cooking quality improves, (Patwardhan 1952,

3 P. 22)

] In central U, P, p&cish, a term applied to 8 certain type of dysentery,
; is attributed mainly to eating flour made from new grain, especially i
that of wheat, barley, and gram (Hasan 1961, p. 232).

E Secondly, sattd makes an excelleat travel ration, When going on
pllgrimages or on trips to the city for court cases or the like the
villager can simply tie a pound or two of sattu in a cloth to carry

: along. It requires only water to be made palatable and it frees caste~
r conscious orthodox persons from concern with ritual pollution which

‘ might arise if they had to seek food from a vendor or foud=-stall. This
is in addition to the expense and the dubious quality of food purchased
awvay from home on the street.

Thirdly, sattu as the midday main cereal dish eliminates the
necessity for the women of the family to squat in frout of a cooking
fire at the time of highest temperature. Of course, they do have to
grind the sattd (about half an hour's work per pound of sattu, or
] enough to feed one hungry man), but this can be done in the early
3 morning and the prior parching is taken care of by the village grain-
parcher,
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Finally, satti is & relatively balanced a=d nutritious food, since
it includes a combination of whole-grain cereals and protein-rich
legumes. This 18 the case even if the outer bran is removed, since the
grein is soaked before parching, a process which may produce a
doubling of the mineral content and a six to ten=-fcld enrichment of
vitamins in the endosr rm, according to receat evidence (Rohrlich
1969). The real virtue of parchiag in Z-creasing both digestibility
and the biological valucs of the proteins has alsc been shown by
scientific studies (Acharya, Niyogi, ard Patwardhan 1942). The
proteins of cereals and pulses are nutriticnally complementary and the
combination of the twe iz satts is fitting, since they are often inter~
planted ir the same field,l a traditioral prartice which cre early
dritish autuority called ":he m:st irrational practice that ever found
existence in the agriculture of any nation', but one which in fact is
a rerlistic adaptation to the climate, since

o o o dew will form on the leaves of the legumes
which would not form on wheat or barley, and iz
seasons of drought this may be the means of pre-
serving both crops. (Elliot 1869, Voi. II, p. 332)

Sattu may be eateun dry, often with hot greean pepper, or mixed with
gur, but in the hot season a liquid is mixed with it-=preferably
buttermilk or curds, but in actuality usually water, There may be just
enough 1liquid to moisten the sattt and allow it to be shaped into lumps
or balls with the hand when eating, or a larger amount to produce a
gruel or thick drink., Sattd is thought to require at least some salt
to be palatable, although sweetened satti is more favored ir western
U, P, and salted sattl in eastern U. P, and Bihar,? However, sattl of
8lvl millet, used by poorer people in eastern U. P, as the first
available cereal to break the August lean period, is eaten with coarse
sugar or gur.

-

lPulseé and cereals have also loag been combired in "btread" or capatls,

but in recent years this type of pulse=cereal mixed r3tI has increas~
ingly come to be regarded as an indicaticn of low social status, and
even the untsuchable agric:ltural laborers, the Camars, are trying to
give it up (Seu Gupta 1966). Miwcd cripping has alsc declined in the
past few years,

? This same pattern. of prefererces is also fo:nd with respect to Eannﬁ.
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Ballia District in extreme eastern U, P, has a reputation as the
heartland of gattd, and it is said that in Ballia (city) sattd is sold
everywhere as a convenient ready=to-eat food at the foodstalls some~
what jocularly referred to as turantz h3tals or "immediate-service
cafes",! Satty is in fact especially popular in all of Bihar and
adjoining eastern U. P., probably because this is not primarily a
vheat- or capdit-eating region but a rice-eating land.? ("Women in
Ballia don't even know how to make capdtls", I was told, perhaps with
some exaggeration), in western U, P,, on the other hand, relatively
more of the barley is used in combinaticrn with or as a substitute for
wheat to make flat bread or r3tls. Incidentally, I found that fin
Varanasi in 1966 satti (of a relatively poor quality) was selling at
retail on the street &t Rs., 2.25 per kilogram,

Many women informants in the area of Varanasi stated that a major
diiference in meals during the summer season, as comp=tred to the rest
of the year, is that they do nct sc consistently preparz the flat
breads for the noon meal, and instead substitute sattu, boiled rice,
etc, Or else barley or wheat are processed in the form of gurhi.
That is, the grain is parboiled, dried, and cracked to make a sort of
bulguzr. In this form the new grain becomes a "c¢>1d" food, and may
be boiled like rice (gurhl ki bhat) or used in other ways.

The making of rotls in the North Indian village manner requires
the cook to squat in front of a fire, rolling out balls of dough into
flat cakes on 2 rolling board and thken cookirg them on a concave
griddle, The cap@tls require constant attention and must be cooked
one at a time, each being finished off by a momentary toasting directly
on the voals, Thus, the preparation of the cereal staple alone for an
average family may require an hour's exposure of the housewife to a
microclimate ranging well over 130° F. Since most ren do not much care

!The English word "hotel” (Hind, hotal) is generally understood to meen
a small street-side restsurant, cafe or focd-=*all in North india,

3Crooke says that the best sattu contains a small proportion of rice
flour (Crooke 1888, p. 254), but the only one of my informants who
meationed the inclusion of rice was an upper=-class Muslim, who said
that his family often drink a sharbat .:ade from a gattu of rice and
cand (Bengal gram).
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for left-over capitlis, there may be no alternative to this ordeal for
the women unless the husband or father~in-law is considerate enough to
accept boiled rice, girhl or parched grains as a substitute, A boiled
careal, o: bhit, of course does not require this constant supervision
vhilz being cooked, Ordinarily, however, rice is preferxed for the
evening rather than for the noon meal (Hasan 1961, p. 7.29).

In cities such as New Delhi, incidentally, the rigors of hot=season
capatI-making have helped to promote a new industry. According to an
article on "Tandoori Rotiwala" in the Aug., 12, 1963 issue of The Times
of iIndie, the Panjab-style underground ovan kncwn as tandtr is becoming
increasingly popular in New Delti. A me¢x who operates such & neighbor-
hood oven on a cormercial baszie siated taat his patronage occurs mostly
in the summer, He claimed to net the equivalent of about U, S, $2.00 a
day, selling each thic round cake of bread for less than one cent.

Although we would probably think of it as a desscrt, the dish known
as lapas] is considered a seasonal summer food in eastern U, P, Lapasi
is made from wheat or barley flour fried in oil or ghee on a slow fire
until browmed. Twice the quantity of sugar and four times the quantity
of water are added and it is cooked urtil slightly thickened. This
gruel=like dish is believed to have some "lubricating" effect on the
system, but its high liquid content seems particularly adapted to the
hot=dry season,’ It is clear from its list of relatively costly
ingredients that the poorer classes do not often have an opportunity to
savor it,

Most c¢f my informants stated that in the hot=dry season taeir
appetite is diminished, 2specially for the midday meal, and they tend
to eat a relatively larger share of the day's calories at the late=-
and often very late--evening meal., This accords with the findings of
nutritionists elsewhere of anorexia in hot weather, the tendency to
transfer food intake from roon to evening (Johnson 1943, p. 5), and the
likely desirability of eating snacks during the dsy rather than eating

ers. Wiser found lapasI to be specially associated with the November
Divali festival in Mainpuri District of western U, P, (C., Wiser 1955,
pP. 348). But it is more a summer food in eastern U, P,
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3 single midday me:.l in the heat (Wyss 1960).’ However, there is no L
evidence to show that total caloric intske is less in North India in

the hottest season than at other times of the year, Indeed, due to

the occurrence of the wheat and barley harvest in April, average

daily intakes are probably higher in the Mey-June hot season than at

most other times of the year (Figures 4 and 6).

In addition to the enarmou: consumption of water and liquid foods
aud the tendency to eat somevhat more rice ani sattu, urban informants
indicated that in the hot=dry season they also consume relatively more
of such seasonal vegetables as gourds, okra, nenui (Cucurbita pepo),
parord (Trichosanthes dioica , bitter=gourd, etc. Raw onions are
particularly popular in the summer season, and together with capatls
or rice they constitute & popular lunch for persons working in the
1:elds,® The principal seasonal fruits ar: wood=apple (bél), canteloupe,
wutermeion, jackfruit and mango (immature and ripening).

Althougn watermelon is universally regarded as cooling and healthful
in the summer, people carefully avoid drinking water immediately after
esting watermelon. 1 was sclemnly told by many informants of illresses,
apparently gastro-intestinal disturbances, and even deaths which they 5”
attributed to this unwise practice., In fact, theve is a general taboo
against drinking weter immediately after eating "cold" foods, such as
guavas or custard apples, Dali or curds (yoghurt) is a populer "cold"
food, but is traditionally takun at the noon meal {Chopra 1963, p. 39),
If eaten at night or in the cooler seasons, dahl should have some
sweetener mixed with it to avoid too much "cold" effect., Milk and
curds are taboocd at the czame meal (as are milk and meat), and if milk
is drunk it should be befo.e the meal, not after it,

'South African gold miners, who work in one of the most heat-stressful
industrial conditions in the world (96° F. dry bulb and 93° F, wet
bulb temperatures), eat little or nothing during the day and consume
e huge meal &t night, according to a recent visitor (V. Johnson 1965).
Likewise, at Keesler Field, Miss, in World War II, camp directives
required the provision of only a light meal at noon, with a heavy one
in the evening (Wallace 1943, p. 146).

2See pp. 238£f for a description of the very special role of onions
in relation to heat=effecta prophylaxis.
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When informants were asked which foods should be avoided during the
sunmer season the most frequent response was "hot" foods, especially
meat, epgs, meize, millets, jackfruit, and spices hLaving "hot" qusale-
ities, Typhoid, cholera, diarrhea, night blindness, eye inflammations,
and other gicknesses prevalent at this time are widely ascribed to an
excess of "heat" in the body, or indeed to environmental heat per se,
In the case of night blindness, it is not vitaunin A deficiency but the
strong solar rays that are considered responsible (B. G. Prasad 1961,
p. 230),

Other undesirable summer foods mentioned by some informants are
wheat cakes, botn in the form of capatls (dry-toasted) and 2§¥1g (fried),
tea, liquor, cigarettes, poteatoes, aravi (Colocasia caculenta), foods
cooked in oil, left-over food, marijuana, ripe mangoes, etc. Many
people stressed the importance of avoiding any kind of cut fruits or
exposed food and especially of over=ripe and rotting fruits in the
market place, observing that these cause cholera, gastro-enteritis, and
other seasonal illnesses, Their emphasis seemed to be more on the
fruits or food itself, however, than on the flies and pathogens. This
is not surprising, in view of thke village studies made by the Ford
Foundation near Delhi about 10 years ago, and reveali=; that almost
none of the villagers had any knowledge of what germs are (Taylor et
&l. 1965, p. 445).

C. Seasonal Diets and Food Sufficiency

Despite the elaborate and detsiled Ayurvedic texts concerning proper
dietaries and despite the quantity and variety of vegetables and fruits
throughout the year in North Indian urban markets, the econcmic impov-
erishment of the great majority of people gocs far to elimin te much
possibility of choice. Dietary studies published to date indicate that
at least 607 of the population dre living so near the level of bare
subcistence that their actual intake must be limited to the cheapest
and mort abuadant cereals and legumes plus a few seasonallv available
fruits and vegetables,

There is little published evidence on the seasonal variations in
diet for a single populetion sample in North India.

In fact, in India extremely limited work on seasonal
variation of diet has been done. (Roy 1966, p. 208)
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Although Mitra asserts that "There is a school of thought rather
inclined to make much of the changes in dietary pattern owing to the
influence of zeasons" (Mitra 1953, p. 2), most Indian nutritionists
deprecate the significarce of seasonal differences., Some even
minimize the importance of regional factors:

To a casual observer the dietaries of the people of
the various regions in India appear to be materially
different in composition and nutritive value., The
differences which exist are, however, superficial and
originate in the different methods of preparation of
various foods and not so much in the average composition
of the diet, It camnot be denied, however, that the
former cén materially alter the mutritive value of foods
and thus bring about differences in diet which should be
morc deep seated than a mere enumeration of foodstuffs
would indicate. But . . . cooking practices in India
are generally not so drastic as to mex: significao*
variations in the nutritive value of foods consumed,
Pasically the dietary habits conform to & certain well
known pattern, (Patwardhan 1952, p. 135)

The luman body can tolerate reasonably well twe or three months orf
vitamin A, vitamin C, and calcium deficiencies, which appear to be the
nost variable seasonally (Rao et al. 1961). And, as was ncted before,
Indian nutritionists are generally much less concerned by seasonal
variations than by the serious and chronic overall food inadequacy,
They feel that the socio-economic level is the essential determinant
of nutritional sufficiency. As the National Planmning Committee, with
barely concesled anger, put the matter shortly after Independence:

Every calculation of the wealth of this country, or of
its per capita income per annum, shows barely 4 as, per
day, or Rs. 80 per head per annum, Translated into
terms of the necessaries of 1ife, this means barely
sufficient to orovide one meal per day, and that of the
coarsest material, without anything left over for
clothing or shelter, not to speak of education or amuse-
ment, That is why it sounds a queer irony and a cruel
mockery when public health enthusiasts speak . . . of
balanced dietary, of sufficient and varied rtood and
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drink, clothez and hc 'se room, with a view to promote
public health in the masses of India. (National
Planning Committce 1948, p. 18)

The passage of more than 22 years may have brought some amelioration
of these stark conditions, but there is little ground for complacency
among nutritio.-ists when one locks at the dramatic (and apparently
widening) gap tetween the highest and the lowest 20% strata of the
population (ser:, for example, Shukla n.d, and Chatterjee, Sarkar,

and Paul 1966),

There is also the problem of unequal distrxibution of food within
the family, and the fact that ritual prohibitions in some areas can
selectively and unwittingly discriminate against small childrea, as
Jelliffe (1957, pp. 131££f) has so clearly shown. Rao and his colleagues
concluded from their study in North Arcot, Madras that

Males obtain the best of the diet. In any shortage,
the female members of the family, particularly the
older females, suffer, A nursing or expectant mother
gets nothing extra in spite of the strain of repeated
pregnancies and the maintenance of children. (Rao et
al, 1961, p, 321}

The situation appears to be not very diasimilar In Noxrth India, where
Suktatme points to family budget data indicating that

The existence of undernutrition in 2 household does
not mean that every member of the nourehold is aeces=
sarily underncurished, Food is not distributed in
proportion to needs, especially in poor households,
Earners for example might take ean adequate share of
the food, leaving children to feed on much less than
what they need, (Sukhatme 1965, p. 51)

So far as eastern U, P, 18 concerned, K, D, Upadhyaya has content=-
analyzed the larze repertoire of Bhojpuri folklore, and summarizes:

The study of Bhojipuri folktales led us to the conclu-
sion that women do not posses3 a very high position in
society, They are treated as the personal property of
the man who can dispose them of/ in ary manner he likes,
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The wife has no separate existence apart from the
husband who is regarded as all powerful., (Upadhyaya
1968, p. 243)

This of course constitutes something of an overstatement or a carica-
ture, as is obvious to anyone.who has been privy to the immer workings
of villay> households and hag thus seen any number of these in which
the senior female has effectively pre-empted awesome power over the
cowed male members. However, no amount of rationalizing can hide the
fact that, especially among the conservative segments of society, the
weakest links in family mental and physical health are usually those
individuals in the roles of daughter=in-law (especially, until she

has borne a son), of widow, of younger children in a poor family of
mary children, efc.

In reference to seasonal diets, there seems to have been an undex~
standable tendency by officials to avoid the hot secason #s a time to
conduct dietary surveys in India, as the literature shows (Wilson and
Widdowson 1952, p. 6). Field records of dietary studies stored at the
U, P, Provincial Hygiene Institute in Lucknow and in the Nutrition
Branch of the Public Health Institute in Patna might be profitably {_;‘
analyzed for more precise data on the nature of seasonsl variations
in diet, For that matter, the whole subject of dietary and culinary
ethnology constitutes a virtually untiiled field of study in India,

The hundreds of existing diet surveys are unfortunately published in a
form which is tantalizing but not illuminating to someone whe wantis to
know exactly what is the actual food eaten by people, with their
precise variations in content, preparation and amount based upon
differences in season, individual proclivity, family habit, sub-

group culture, socio-economic level, etc. As the most recent published
review of overall food sufficienty in India presents it:

Many factors affect the amount of food consumed==for
example, age, sex, occupation, income level, rural ver=
sus urban population, vegetarian and non-vegetarian
diets, body size, temperature, and pregnancy--and for
most of these usable data do not exist. (Chakravarti
1970, p. 214)

Studies such as that of Ayyer and Shrivastava {i968) in Sagar District
of ¥adhya Pradesh may be a portent of increased attention to those
extensive variations in Indian diets which some experts have shrugged x
off as "superficial" and "well-known",
176
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In general and broad terms it is recognized that in normal years
the relative abundance and shortage of food in the rural areas follows
a definite seasonal cycle, Yet, at any given place in North India
prcbably one year in three is distinctly abnermal due to the effects
of drought, floods, freeze, hail, inusects, plart d’seases; etc.

And almost every year there are districts somewhere in Bihar and U, P,
where, as a result of one or more of these calamities, people are
threatened with starvation. The 'mormal' seasonal cycle of food
sufficiency may vary from rzgion to regioczn, but in the village of
Madhopur near Varanasi in eastern U, P, it may be roughly approximated
in the manner shown in Figure 6, This diagram attempts simply to
indicate the villagers’ sense of focd sufficiency, which means essen=-
tially the amount. of grains and legumes in their diet, The close
correspondence of this data to the harvest cycle (winter rabi crop
harvest of wheat, barley and peas in Marche=April; rainy seascn kharif
crop harvest of maize, millet and rice in September-October) is very
ciear. But in acdit:ion to this primary cycle of major crops there

are many speci.i periods during the year when one or another locallye
important foodstuff may be seasorially available in plenty, e.g.,
mangoes (Hay-June),‘ green peas ard cana leaves (February), in March
and April the sweet fleshy flowers of mahua (Bassia latifolia, the
Indian "butter=tree"),? and at other times potatoes and other tubers,

1Based on production fign:res quoted in The Wealth of India (Vol. VI,
pP. 266), over 60 1b. of mangoes were produced for every man, woman,
and child in Uttar Pradesh in 1955, Rut mango acreage estimates for
1960 were 25% below those of five years earlier (May 1961, p. 236).
An assumea ammual production of 45 pounds of mangoes per capita is,
in theory, equal to 56 grams per capita per day, However, even if
this assumed production is correct, only a small proportion of it
would refer to the use of the fresh ripe fruit, whose season in most
villages does not extent beyond a month or two, Not all the seasonal
glut of mangoes is wasted, however, as some of it is preserved in the
form of pickles, dried pulp, etc.

iMahui flowers are 72.9% sugar, acccrding to The Wealth of India
(Vol, VI, p. 214), But they are flavori:l, and either liquor or
flour can be made from them, depernding on how they are processed
(Fuchs 1960, p,66) .
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wild "apinaches'", and water plants such as lotus and water cnltrop.l
Many kinds of minor fruits and berries are available to the poor with-
out payment, according to K, Prasad (1967, Vol. 1, p. 286).

One foodstuff whose importance should never be underrated in North
India is sugar cane., In one of his stories i-Mirg, or "The Road
to Salvation'), the great Hindi short story writer Premchand says:

Sugarcane isn't only the farmers' wealth; their whole
way of life depends on it. With the help of the cane
they get through the winter, They drink the cane
juice, warm themselves from fires made of its leaves
and feed their livestock on the cuttings. (Srivastava
1969, p. 24)

Fresh sugar cane and cane juice are in good supply especially from
November to March,? and the crude sugar (jaggery or gur) that is
reduced from the juice may be stored year-round., The focal importance
of cane and its products can be seen from a study by B, B, Singh of
the sources of calories available for food in 54 villages of a Rural
Development Block in Meerut District., Here some 73% of the total
available calories sre made up by sugar cane, with a range from 55%
to 85% in individual villages (B. B, Singh 1968, p.69).

During certain periods of the year there may alsc be an almost
complete absence of foods which provide the major sources of certain
essential vitemins and minerals, For example, Roy and Rao found the

'The subtropical forest (Hind, jangal) is now greatly reduced in North
India, except in fringe areas, such as those inhabited by semi-aborig-
inals in southern Bihar, in Madhya Pradesh, and in the sub-Himalayan
taral, Yet, almost everywhere it is still a source of at least some
"wild" foodstuffs and many medicinal plants (and animals), and it
provides such groups as the Gond and Bhumiya with "a rich supply of
vegetables which are eaten with the cereals" (Fuchs 1960, p. 64).
Fuchs has invent iried the wild foods in considerable detail,

2In theory, at least, Hindus refuse to chew sugar cane before the
eleventh day of the light half of Kartik (about November 9), when
a first=fruits offering is made (Planalp 1956, p. 338).
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ANNUAL CYCLE OF LOWER - CASTE FOOD SUFFICIENCY IN
MADHOPUR, UTTAR PRADESH, INDIA

Figure 6. Annual Cycle of Lower-caste Food Sufficiency in Madhopur,
Uttar Pradesh, India

This figure is based upon queries directed to a panel of 15 lower-caste
(Caxmdr) informants by Dr. B, S. Cohn in 1952-1953, It portrays the
adequacy of food intake during norm2l years in the consensus of the panel,
the extremes occurring in ay, when all 15 reaspondents felt "satisfied"
with the amount of food they were getting, and January=February, when 14
of the 15 reported semi-starvation in average years. Six degrees of food
sufficiency are arbitrarily designated here and the approximate weight of
the intermediate levels may be indicated by the fact that in April and
June about half the respondents were "satisfied'' while half were "hungry
much of the time", and in July and December half were "hungry much of the
time" while half reporteu semi-starvation or severe shortage of food.
Despite the evident impreciseness and subjective bhasis of this chart, it
matches closely the experience of Indian nutritional and agricultural
experts in this area.
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following seasonal variations in daily irtakes of certain nutrients
in a rural area of West Bengal:

Calcium Vitamin A Vitamin C

Month Smg,) (I, U) _ _(mg,)
July 540 3220 160
November 270 460 14
January-February 500 970 45

(Roy and Rao 1961, p. 101)

These are rather large variations,1 but are not entirely comparable with
Figure 6 because they derive from a region that is some 350 miles from
Varanasi, and with a rather different crop regime.

North Indian cities, unlike most villages, enjoy relatively good
transportation links with nearby market gardening commmities and some
fruit and vegetables may even arrive from other parts of the country,
shipped by train and truck., Wage scales are also higher in cities,
although in recent years urban dwellers have been severely squeezed by

!Note that there are very large differences In fruit consumption
reported among different regions of India, e.g., 18 grams per capita
per day in Bengal, but less than one gram in Rajasthan, according to
Shirur (1967, p. 24). In addition, fruits vary enormously in their
specific vitamin content, as may be illustrated by three examples:
(1) custard apples have no vitamin A and only 16 mg. of vitamin C per
100 grams, but have 398 mg, (half the daily requirement) of calcium
per 100 grams; (2) mangoes have only 10 mg, of calcium and 13 mg, of
vitamin C per 100 grams, but 4800 International Units of vitamin A;
and (3) guavas have only 10 mg. of calcium and no vitamin &, but
212 mg., of vitamin C per 100 grams. For comparison, the orange, a
fruit that is intermediate in all respects, has 326 I. U. of vitamin
A, 50 mg, of calcium, and 68 mg, of vitamin C per 100 grams (Ibid.,
p. 23). These two factors of regional variation in fruit intake and
intra-specific differences in vitamin and mineral content, combined
with the extreme seasonality of fruit availability, show why
gr.neralizations on Indian dietary adequacy are so difficult to make,
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a continuing inflation. (Agricultural workers of course are generally
paid in kind, and even their purchases of sait, oil and other sundries
from the village shopkeeper are frequently made by barter,) Urban
diets ar. thus not so acutely affected by the harvest regimes, and
certainly members of the upper and middle classes are able to select
and choose among many altcrnative foodstuffs, Nevertheless, the
typical diets of the pcorest urban groupe, such as have been reported
in various dietary studies, do not compare favorably with poor rural
diets. For one thing,

e o o poorer families must buy in the cheapest town
market. Thus, in rice-eating areas urban life means
machine=polished rice tends to replace hand-milled
grain, while in northern towns dairy products largely
disappear from a poor man's menu, (Wilson and
Widdowson 1952, », 8)

It may seem strange that so little has been said in all the above
discussion about the dietary question of '"vegetarianism" in Irdia, and
indeed abcut the consumption >f meat at all. There are no reliable
estimates for India of the regional and overall amount of "vegetarian-
ism'", defined as abstention on religious or moral grounds, from "meat",
hewever defined,

Vegetarianism has a wide variety of interpretations:
for some it means refraining from eating beef only; for
others no red meat is eaten; for others no meat and no
fowl; for others no meat, no fowl, and no fish; for
still others no meat, no fowl, no fish, and no animal
products such as milk and eggs. (Orgar 1970, p. 81)

(And, it may be added, to some Hindus it matters whether the egg is or
is not fertile.,) At any rate, the brief statistics derived from the
middle~upper class urban sample described in Chapter I (see p.

above) may be noted: 44% occasionally eat mutton, 23% eggs, 8%
chicken, and 2% beef., Almost no segments of the population in Bengal
taboo fish in their diet, even though in practice few can afford ie,}

lAnyone interested in the often indirect yet potent ways in which
ritval and sociccultural consideraticns can block utilization of
otherwise readily available animal protein sources should refer to

Jelliffe's analysis of nutrition irn rural West Rengal (Jelliffe 1957).
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Vegetarianism, however, defined, has the sanction of Brahmanical
pracepts, of the Jain religion, and of the Buddhist and the '"non-
violence" (ahimsa) teachings.l In modern popular terms, however, it
is mainly associated with the best-known and ritually dominant of the
four recognized sect~traditions within Hinduism, the Vaishnavite (see
Sharma n.d.). Those individuals, families, castes, communities, or
regions who pay especial devotion to the incarnations of Vishnue-~
either Rama or Krishna, or both~=are almost wholly vegetarians-on-
principle.? So too are those vho follow another of the four major
sect~traditions, the Smartas (that is, the "orthodox" or adherents
o the smxitis~=the ancient laws, usages and traditions)., Even the
more devout Hindus within the Shaivite sect~tradition are vegetarians~
: on=principle, but most of the Shaivites, as well as the Hindus of the
E fourth major sect-tradition, the Shaktas, are meat-eaters, >

Muslims are usually thought to be dedicated meat=-eaters, accounting
for most of what little beef is eaten in North India. And s> most of
1 tliem probably are (although considerable beef i{s also consumed by
Christians), Yet, there are some villages where a majority of Muslims
o are also found to be vegetarians~on-principle, such as in Sumbhadih,
1 a village in Phoolpur tahsil of Azamgarh District (Census of India,
3 1961, Vol, XV, Uttar Pradesh, Part VI, Village Monograph No. 7, p. 1l4).

.Y
4
e 4

E 1The great priest-physician Caraka made short shrift of complaints by
Buddhists and other advocates of ahimsd about the meat-eating
recomendations in Ayurvedic texts, He is quoted as retorting:

1 ". . o the object of Ayurveda s not to point out the way to

4 Emancipation by acquiring righteousness but the preservation of
health,"” (Kaviratna 1890-1901, p. 10ln)

250 hichly correlated with vegetavianism is Vaishnavism in the popular
J mind that vegetarian restaurants or food-stalls in cities are celled

] ""Waishnava Bhojnalayas'', not "Shakahari (vegetarian) Bhojnalayas",

r Vaishnavas also forbid certain vegetables: onions, garlic, chillies,
and even potatoes (Sharma n.d., p. 47)

_ Sharma says that most of the Thakurs, the predominant land-owners of

3 North India, are basically Shaktas (Ibid., p. 53). His seemingly very

1 loose definition of sect-adherence would presumably also include as

1 Shaktas most of the large untouchable Camar population of landless

3 laborers, who in general have no Hindu ritual standing or sophisticated o
theclogical pretensions, 182
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3‘» Some of the societal segments in North India which do, in fact,
contain a large propertion of strict vegetarians are: certain castes
and caste groups, such as Brahmans, Vaishyas, Ahirs (cow=herders),
and Koeris (vegetable=growers); Jains; follcwers of the Arya Samaj;
Vaishnavites and Smartas; widows; old people; s&8dhus or religious
mendicants; and individuals who become religious devotees while they
continte in normal life (the so-called bhagats or pujarls) (Planalp
1956, p. 783). Those Hindus who are really orthodox, especially auong
the Brahman castes, carry their strict vegetarianism even further,
They have long rcjected magiir or lentils (Lens esculenta) (Mazumdar
1960, pp. 258-261), and their rationalization ("because lentils are
reddish like meat") is probably not the real reason for this ancient
antipathy. They also traditionally taboo onions and garlic, citing
the myth that when Brahma created men and animals he had some flesh
left over and, not knowing what else to do with it, he molded it into
these two plants, Cabbage, eggplants, mushrooms-~these are other
food plants frequently despised by orthodox Brahmans, and the list of
orthodox~-tabooed combinations of foods (that is, when eaten at the
same meal), or of fonds not permissible at specific astrologically=-
determined times, is a complex and lengthy one.

DA L ittt - -

i_) My own guesstimate (and in the absence of extensive and reliable
surveys it can be nothing miore than that) is that probably only 30% to
407 of the whole population of North India (U, P, and Bihar) at the
present time are really vegetarians~on-principle, (Of course, random
samples taken from such selected groups as hcostel students often yield
a much higher proportion of ''vegatarians", whether strict or nominal,)

Whatever the actual percentuge of vegetariens-on=principle, the
mmber of people who for all practical purposes are also vegetarians
(but "vegetarians=by=-necessity") is at least as great, The typical
village family described by the Ford Foundation team (Taylor et al.
1965, p. 126) ete meat twice a year; they could afford it no more
often, Both the overall food balance sheets and the majority of
dietary surveys over the years and up to the present time in India
are in agreement that the average caloric intake in the adult Indian
diet derived from meat, eggs and fish is in the vicinity of 10 to 15
calories (0.3 to 0.5 oz.,) pcr day (May 1961, pp. 247ff; Sukhatme
1565, p. 8C). The proteins derived from this quantity of meat consti«
tzte only about 2% of thz average daily prctein intake of 50,4 grams
per day, (Some 87% is supplied by cereals and legimes, and only
arother 9% by milk axud milkx products,) The typical state=wide
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Uttar Pradesh schoolboy diets reported by Govil, Mitra and Pant (1953)
are even more devoid of animal proteins., Although they averaged a high
daily caloric intake per consumptinn unit of 2757 calories, and a
protein intake of 85.6 grams, practically none of this protein derived
from meat (only one hostel was rin-vegetarian), and cnly 1.9 grams of
protein derived from animal sources, that is, from dairy products.

The relative dearth of milk in a vegetarion diet 1s especially
worrisome to nutritionists. A survey of some 28,000 familiers neer
Indore, for example, showed thet of the 63.4% of these famiiies who
owned no milk-producing animal, only 1C% ev2r purchased milk for
family use (Lal Chand 1963). Of course, if a survey such as this
included purchases of non~liquid milk products, the percentage of at
least occasional buyers would be much higher. Sweetmeats are made from
milk that has been boiled down and concantrated in any of various ways,
or they may be prepared from "split" milk (reduced to casein by means
of citric acid, lactic acid, alum or the like). However obtained,
the milk solid can be combined in any of a great many ways with sugar,
flavorings and other ingredients.1 As noted in Chapter II, such
sweetmeats were once an important staple food, at least among the more
prosperous elements of North Indian society. Even though today they
make bt a rare festive contribution to the diet of the average Indian,
it was calculated, as of 1956, that only 41% of U, P.'s total milk
production was used as fluid milk, About 35% went into the making of
ghee and butter, and the remaining 247 for "other purposes",’prébumably
sweetmeats, "cheese",? etc. It 1s mot clear whether yoghurt or curds
(dahi) was included with "fluid milk" or with "other purposes" in this
breakdown, but in any event relatively few adults drink "fresh" milk,
preferring it, if in liquid form at all, as mattha, lsssi, or curds-
with-water. Whenever milk is drunk *'fresh" (b&é alwvays after boiling,

'The number of Hindi-language cookbocks that have been published in
India may weli total several score by now, although many are rather
derivative. Among the dozen in my own library, the following contain
excellent sections on milk sweetmeats, witn recipes: Joshi 1951,

pp. 116££f; A, C, Shukla 1956, n.p.; Bhargava 1958, pp. 272ff.;

Katara 1960, pp. 104ff; and Thakur 1961, pp. 16Bff.

1This is ggnzt, a8 kind of pressed and dried curds. Ripened,
fermented or hardened rennet-produced cheese in the Western sense

is not an indigznous Indian product, but enjoys a growing market today.
184




at least briefly), it is sweetened with sugar and is drunk hot or
lukewarm, '"'Fresh" or "sweet' milk is considerably more popular in
western than in eastern U, P, (a=d is also in greater supply there),

There is, uafortunately, no space here to describe the numerous
indigenous milk products which are made in India by means of various
tech:iques of boiling down and coagula*ing milk (see, for example,
Davies 1940, Rangappa and Achaya 1948, a=ud De ard Ray 1952), Some of
the most common such distirctive milk products are malal, rabari,
khod, ch2n3, khurcan, mivd, and khir. It would be difficult to give
approximate English equivaleunts, such as clotted cream, condensed
milk, etc., partly because even the fresh milk of Zebu cows, and
especially of buffaloes, seems to have a flavor and texture that is
unfamiliar to Americans, while the more solid, condersed products
are even more exotic,

Cow milk is considercd more "cold", more "1light" (balka), and
easier to digest than buffalo milk., 1In fact, in Hasan's village it
is either nct given to infants and children, or else it is diluted
with an equal amouat of water to make it more ''light'" and digestible
(Hasan 1961, p, 140),® Buffalo milk has a higher butterfat content,

lIncidentally, adulteration of milk is very common in India, and is
often officially decried, But Hasan's careful village study indicates
that milk adulteration is not always simply a matter of economics or
of coldly=calculated deceit, In the Luc«now rural area there is a
strong deep=-seated magical belief that if pure milk is boiled, the
mammary glands of the donor animal may be afiected by itching or
burns (Hasan 1961, p. 140). Because of this idea it is almost
impossible to obtain pure miilk in the locality, Some suggestion
that the watering of milk by the cowherding caste may have rather
widespread ritual or social meaning also emerges from an anecdote
related by Mrs, Ashby in Gaya, Bihar, In ultimate desperation at
not being able to obtain undiluted milk from the gvala (milk-seller,
member of the cowherding caste), she offered to pay double the
price, or half a rupee a seer imstead of one=fourth rupee., She
reports his interesting reply: "'l cannot sell pure milk, Memsahib,
No gwala can. It is against the rules of our gwala community. The
brotherhood knows the cattle we have, and the daily produce of each,
For one rupee a seer, I could not supply you milk without water'”

Ashby 193 . 163),
(Ashby 7, p ) 185
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and the average village buffalo of course yields more than twice as
much milk as the average cow.' Goat milk is not generally well 1iked,
and is not much used, being limited mostly to babies,? old people, and
persons suffering from asthma, tuberculosis, etc, (Behura 1962, p. 127;
Patwardhan 1952, p. 11),

It has always been recognized that the conversion of & large
proportion of milk in India into ghee, curds, etc. has been dictated
by the lack of refrigeration, and the rapid spoiling of the fresh
product, Perhaps Indians have surmised from long experience that

The organisms of dysentery, typhoid and other disedses
grow rapidly in milk in warm climates, and milk once
infected may in a few hours be so heavily charged with
some pathogenic organism that it can lead to an over=-
whelming infection, such &s fulminating bacillary
dysentery in children, (Nicholls 1945, p. 239)

However, the recent evidence of ethnic or racial variations in lactase
deficiency and lactose intolerance may introduce a complicating explan=
atory factor., Whatever the outcome of the heated scientific arguments

'The composition of Zebu cow milk is 4.1% fat, 4.4% sugar and 3.2%
protein, whereas that of buffalo milk is 8.8% fat, 5.1% sugar and

4,3% protein (Nagarajan 1968, p. 27). Das Gupte is among those who
bitterly decry the manner in which the she-buffalo population in North
India has expanded at the expense of cows, He attributes this to the
growth of the commercial ghee trade, to the fact that female buffaloes,
unlike cows, can be milked in the absence of their calves, and to the
fact that Hindus, who in theory do not permit cow-killing, are in
practice more hypocritical in regard to buffaloes than to cows, and
show little compunction in permitting the male buffalo calves (for
which there is little commercial demand) to starve to death (Das

Gupra 1945, Vol., I, p, 311),

iThis is despite the alleged unsuitability of goat milk in an infant

diet by reason of certain :nscluble acids (Gangulee 1939, p. 166), But
goat milk is comparatively rich in iodine, vitamin B, and other inorgan-
ic constituents. In village folk belief, goat milk i3 "cold" and is
prescribed medicinally (Hasan 1961, p. 81). Unfortunately, since in
this case the milk is used raw, it may help spread fevers of the Malta
Fever type (Norman-Walker 1943, p, 50). A well-tended Indian nanny

goat yields 200 1lb, of milk periggnum (Husain 1951, p. 152).
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;:E as to an adaptive versus a genetic basis for the condition (see Time,
July 12, 1970, p. 59), the existing literature clearly documents the
existence of a high frequency of milk or lactose intolerance among
non-Exropean adults (e.g., Huang and Bayless 1968; Alzate, Gonzalez
and Guzman 1989; Flatz, Saengudom and Sangu:a-bhokin 1969; Bolin and
Davis 1969; and Keusch et al. 1969).

The National Council of Applies? Economic Research, in its Techno-
Economic Survey of Uttar Pradesh, has published somewhat puzzling data
on milk productiun in the state, They estimate total milk production
in 1956 at 144 million maunds, or 11,808,000,000 1b,, with an 8,25 oz,
daily per capita consumption (NCAER 1965, p. 46),} However, they also
describe a 1961 milch animal pop:lation of 2,73 million cows and 3,12
millien buffaloes, yieldiag an average of 643 lb. and 1566 1b, of milk
respectively per anmur, or a total of 6,641,310,000 1b, The two
production figures are difficult to reconcile, even if one assumes
that goat milk production may have been included in the overall milk
estimate, There were about § million goats in U, P, at this time,
compared with 10 million buffaloes and 23 million cattle (May 19€1,
P. 243; NCAER 1965, p. 252),? Since gcat milk producti_a was probably
. not much more than 100,000,000 1b, in 1961, how is one to account for
i,) the indicated decline in 1961 to only 60% of the milk production of
five years earlier?

For India as a whole (in 1957), 30% more fish was eaten than all
other meats combined (May 1961, p. 251).° According to the FAO food

Yrhis compares with an all-India figure of 5,27 oz. per day, a slight
decline from the 5.6 = 5.9 oz. daily per capita average which
Patwardhan claims had prevailed in India for many years (Patwardhan
1952, p. 56). According to Agrawal and Bansil (1969, p. 25), all=-
India per capita milk consumptica in 1966 had declined to 4.5 oz, per
day.

1These are of course total figures, including young, old male and
female animals, iIn 1966 there were 20 million cattle over 3 years
old, and 7.4 million buffaloes over 3 years old in Uttar Pradesh
(Agrwwal and Banasil 1960 n_ 23},

3However, the average of fish consumption in the inland states of U, P,

and Bihar 1s mr:ch lower than the all=India average.
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balance sheets, the flesh cf goats makes up about 30% of the total meat ‘
consumption, that of sheep and cattle 207% each, of water buffalo 15%,
of poultry 10%, and pork about 5% (May 1961, p. 251).> Most "beef"
(cattle &nd buffalo meat) is no doubt eaten by Muslims and Christians,
Goats are not only more than three times as numercus ths: sheep in
North Incia (Agrawal and Bansil 1969, p.23), but their flesh is elso
more highly prized (Jayaswal 1948, p, 48)., It is considexed less
"hot", for one thing. As to relative costs, about 1959-60 in the
Lucknow area "mutton' (mostly goat meat) sold at Rs, 1,75 -~ 2,00 a
seer, while "beef" (buffalo meat) was only Rs, 0,50 a seer (Haran 1961,
p. 142) Chicken meat is relatively expensive==perhaps twice the cost
of mutton, although I do not have exact figures?--snd this is despite
the claim sometimes made that, in the words of Gangulee,

Poultry farming is vudeveloped and therefore the kind
of chicken usually sold in Indian markets is scarcely
fic for human consumption., (Gangulee 1939, p. 174)

Similarly,
]
Since no care is taken to develop the livestock, most {:;
meats in India are thin, tough, and poor in fat content

as wvell as in the quality of proteins, (Ibid., p. 174)

§ 11 believe that figures of this sort involve a large element of guess=-
: work, in the absence of reliable knowledge about the extent of home
slaughtering and surreptitious or illegal slaughter ("coweslaughter"
is officially banned in several Indlan states, including U, P, and
Bihar), No state=by~state breakdown of these figures is available
to me, but I suspect that, in terms of percentages, these all-India
figures somewhat exceed those in U, P, and Bihar for consumption of
sheep meat, and are somewhat lower for consumption of gcat meat.,
Similarly, it is dcubtful that a majority of North Indiar "beef"
derives from cattle rather than water buffaloes,

T TR

’In 1966 the poultry population was estimated at 3,771,000 in U, P,,
but at 10,849,000 in Bihar (Ag.awal and Bansil 1969, p. 23).
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We have seen, in Section A above, that the Indian Council of Medical
Research's Nutrition Advisory Committee takes approximately 2430 calories
per day as the average Indian adult energy requirement., Sukhatme
(Feeding India's Growing Millions) leans toward & minimum requirement
of 2300 calories, and deslgnates diets under 2150 calories as definitely
undernourished, The principal question, however, 2nd one whose answer
is wreathed in confusion and heated arguments, is that of precisely
what the average Indian daily calcric intake is,

There 1s no disagreement about the fact that there is huge variation
in actual caloric intakes in India, among different segments of the
society, and sometimes in the same groip from one time to another.

e ¢ » according to 132 surveys made between 1931 and
1942, the average caloric intake amounted to 2,560
calories per consumption unit per day (in 92 survevs,
the caloric intake was between 2,000 and 3,000, in 28
surveys, it was between 3,000 and 4,300, in 17 surveys
ic stood between 1,100 and 1,500)., (May 1961, p. 219)

This great range in Indian sub-group diets is probably no less today
than it was in the 1930's, This information is very graphically shown
in map form by Learmonth (1956, p. 212), Many suthoxrs have based their
conclusions on 12,500 household surveys lasting from 7 to 21 days,
made beiween 1935 and 1948, in which foods were actually weighed twice
8 day (Sukhatme 1965, p. 47). However, the original survey materials
have never been published, according to Sukhatme, and anyone who has
seen or participated in the procedure of such food weighment studies
must be aware that the method is far from foolproof. It is very
difficult to estimate in Indian villages the amount of food that may
be consumed as "snacks'" outside the house. For cxample,

Soclal customs a:d coaxventions permit the poor to help
themselves to . . . [pruniags of young pea, gram,
khesari and other plants] . . . from anybody's fields
until the plants are in flower, (K. Prasad 1967,

Vol, I, p. 285)

0f course, however vitaminerich, msst of these snacks have little
caloric significance, s~d the acttal weighment of meals is certainly
mech superior to recall questionnaires, which have proved to be aimost

useless in Iadia, To sexrve as a reliable basis for nationa® food
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intake projections, however, the household consumption studies must be
based on representative samples, and those c&rried out from 1935 to
1948 were not so, Thus, govermment planners and economists have
generally favored a "food balance sheev’ approach, derived from

production data, with appropriate subtractions for exports, storage
losses, seed reserve, etc,

All the authorities agree that the Indian nutritional situation
gradually deteriorated during and after World War II, but there is
considerable difference of opinion as to how much it fell, and when
the low point was reached, whether 4s early as 1953 or as recently
as 1967, May's food balance sheats (based on Food and Agriculture
Organization tabulations) show a daily adult caloric intake of only
1710 calories in 1953, and of 1890 calories in the 1955~1957 period.
These figures are generally comparable with some others which have
derived from semi=official Indian goverument sources. Thus, Dutt
(1962, p. 15) cites 1800 daily adult calceries for India as a whole
(compared to 2000 caloriees in Pakistan, 2200 calories in Japan, and
3100 calories in the U. S, A,), and a current article in India News
(information crgan of the Indian Embassy in Washington, D, C,) says:

In India, the calorie intake per person is expected
to go up from the present level of 1965 to 2300 by
1981, (Mathrani 1970, p. 2)

However, side-by=side with these all-India sverage intake figures
in the arca of 1900 to 2000 calories per day, one can find a series of
others from equallv responsible sources which consistently place the
average daily calorie intake per adult at close to 2400 calories per
day. Thus, according to Rao, the figure was 2440 calories in 1953,
2300 calories in 1958, and 2260 calories in 1963 (Rao 1967, p. 4).

The eminent nutritionists Swaminathan and Raghavan accept similar
values (Swaminathan and Raghavan 1966, p. €6). According to Sukhatme,
the differcnce in opinion is traceable to the First Round of the
National Sauple Survey, in which interview methods were used separately
to derive estimates - ¢ total food production on the one hamd, and of
food consumption on the other hand, When zhe two results were compared,
there was an enormous discrepaccy of 30 million tons==39 million tons
according to production estima%es, and 69 million tons bhased on
consumption estimstes (Sukhatme 1965, p. 15). The discrepancy trans-
lates to a difference in daily average per capita caloric intake of
190
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2000 calories versus 2400 calories, The N, S. S. report dismissed

the crop produciion data as & gross undercstimate and accepted the
higher figure, leading some writers to conclude that there is negligible
uderzourishment in India, Moreover, improved versions of the food
consumption surveys up to the l4th Round ¢f the N, S, S. have continued
to show cereal consumption at the level of 530 g, per head per day,
although the food balance sheet for India seems to document the
impossibility of more than a 375 g. daily cereal consumption (Ibid.,

P. 17). The difference is a critical one~=gsome 400 or 500 calories=~
and precisely bridges the difference between barely adequate average
nutritior and very widespread malnutrition., Sukhatme argues strongly
fo. the validity of the rather pessimistic food balance sheet findings,
and nast outside observers appear to agree with him, !

These are all-India statistics, and there are rather marked
differences among the various states or regions of the country. The
following table shows average daily dietary intakes of principal food
categories, as calculated by the Indian Council of Medical Reses&rch:

1An additional explanation for some of the discrepancies in expert
appraisals of India's food sufficiency may lie in a differential
employment of "per capita', "per adult", or "per consumption unit"
measures, It is the last of these to which nutritionists usually
refer, but their definitions may not always be the same, Thus,
according to the most recent guidelines of the Indian Council of
Medical Research, adult males and adolescents in the 12 - 21 year
age range are calculated as 1,0 consumption unit, while adult females
are 0.9, children 9 = 12 are 0.8, children 7 = 9 are 0.7, children
5 =~ 7 are 0.6, children 3 =~ 5 are 0,5, and children 1 = 3 are 0.4
consumption unit (Aykroyd 1963, p. 8). Prior to 1963, however, the
scale for adult females and for children 12 ~ 13 was taken as 0.8
consumption unit, while no cocfficient was provided for children
under 4 years old, Both the FAO scale and the old League of Nations
consumer unit scale give yet other weightings to age and sex. The
reader may refer to Farnsworth (1961), McArthur (1964), and
Chakravarti (1970) for an introduction to the lively differences of
opinion on the whole complicated matter of what assumptions and

- methodology should be adopted for the best approximation oZ food
availabllity aad nuiritional adequacy in reference to large,
subsisteince~level populations,
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Table 4

] Average Daily Intakes of Food Items (in Grams)

Actual Diets? Recommended Balanced Diets
Uttar Low-Cost

Items All-India Pradesh  Bihar "deal"  Improved®

Cereals 470 606 504 400 400

Pulses 70 91 77 85 85

Milk and

milk products 80 48 16 284 170
i Meat, fish
E and eggs 15 11 10 125 28

Leafy vegetables 20 54 36 114 116 N
; Other vegetables 90 96 92 170 85 i:
' Fruit and nuts 15 13 12 85 57

0ils and fats 15 18 11 57 28

Sugar and jaggery 20 0 4 57 57

lsource: Indian Council of Medical Research, Nutrition Kesearch Laboratories.
Diet Atlas of India. 1964,

2Source: Indian Council of Medical Research. Results of Dist Surveys in
] India, 1935-48. These are the standards of intake recommended
3 by the Nutrition Advisory Committee, but are admittedly well

‘ heyund the means of the average Irdian citizen.

'Source: W. R. Aykroyd. The Nutritive Value of Indian Foods and the
Planning of Satisfacterv Diets. 1963, This is an improved
dietary stanCard believed to be economically feasible and com-
patible with current Indian food habits and productior resources,
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While I am unable to translate the intakes described in Table 4 into
caloric and other nutritive values, it is clear that Uttar Pradesh and
Bihar show some distinctive departures from the all-India pattern,
notably in their much reduced consumption of animal products,

As mentioned above, P. V, Sukhatme does not believe the average
Indian cereal intake reaches the level showu: in Table 4. He has his
own breakdown of daily consumption levels, as of about 1964, and using
slightly different categories, as follows (the figures for Europe and
North America &re given for purposes of comparison):

AVERAGE DAILY INTAKES

Item

Cereals

Starchy rootse

Sugar (gur equivalent)
Pulses and nuts

Fruits and vegetehics
Meat

Fish

Eggs

M1k and milk products’
Pats an s

CALORIES

Aunimal protein
Total protein
Fats

Calcium

Iron

Vitamin A
Thiamine
Riboflavin
Niacin
Ascorbic Acid
(Sukhatme 1965, p. 79)

India

375 g.
30 g.
45 Be
65 g.
80 g.

4 g.
7 8.
1 g.

140 g.

11 g.

1970

51 g.
27 8.

448
15
1432

wg.
mg.
i, U,

1.3 mg.
0.6 mg,
7 mg.
26 mg,

OF FOOD ITEMS AND NUTRIENTS

Europe=North America

3z8 g.
316 g.
88 g.
16 g.
362 g,
152 g.
34 g.
33 g.
573 g.
47 g.

3060

44 g,
90 g.
106 g.
1099 mg.
17 mg.
5555 1, U,
2 mg,
2 mg.
19 mg.
116 mg,

lpstter and ghee are included with "wilk and milk products' in the
India statistics, but with '"fats and cils' in the Europc and North

America figures,
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HEAT INJURIES IN NORTH INDIA

A, The Anglo~Indian Background

An earlier chapter has described the dietary indiscretions of many
if not most of the first British commercial settlers to come to India,

but somethiing of the quality of medical advice of the time should also
ke Indicated:

Even in the hottest weather there were eight or nine
courses with & wide varieZy of wines . . . The doctors
advised heavy draughts of port in the hot weather as

a specific against fever, One doctor recommended
plenty of meat to strengthen the blood, but it was
appropriate that he suddenly fell dead after eating

a8 kearty dinner of beef! (Kincaid 1938, p. 70)

As late as 1780 the English in India wore talismans against snake bite,
treated cholera by applying a red hot iron to the heel, and were advised
by a foremost medical authority to use "a bladder dipped in vinegar®

for protection from the sun (Spear 1932, p. 101).

Dr. James Lind's authoritative textbook, An Essay on Diseases
Incidental to Europeans in Hot Climates (Lind 1788), still reflected a
humoral-cast, with its separate chapters on directions for "those of a
relaxed and bilious habit of body", "those of consumptive arnd drcpsical
habits of body", and "those who labour under an habitual flux"., The
doctors' principal panacea was bleeding, and Dr, Charles A. Gordon, a
surgeon writing iz India in 1857, noted that he was able to save only
one out of 28 victims of "sunstroke" by the following heroic treatment:

Slight cautery to the nape of the neck, opening of the
right temporal artery &ad while the patient iay uncon-
scious, a powerful jet of water was directed on the head

and epigastrium, croton oil being exhibited externally.,
(Levick 1859, p. 52)

Little children were cupped urtil they fainted from loss of blood, after

which "a ferocious purge wis administered" (Kincaid 1938, p. 71). Such
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leeching was practised in India up to 1844 (Dewar 1922, p. 167), and a
book of "homely hints" nublished in 1922 recommended a little spirits
of wine and water applied with a sponge to the back of the head as a
treatment of '"'sunstroke' (Townsend 1922, p. 66).

In an age when the causes of malaria, "agues" and fevers were

1 totally unknown and their prevention and cure sometimes rivaled the

] sickness as a threat to life,1 we might wonder how 607 of the Englishmen
settled in Calcutta managed to survive a hot season in one year about
1700, rather than why 407% of them were buried (Spear 1932, p. 11).

It was an accepted thing on sailing voyages to the

: Indies in the seventeenth century to lose a fourth of

; the crew through disease. Permanent trading stations
and military garrisons everywhere in the Orient

suffered similar losses during the hot weather.

(Spencer and Thomas 1948, p. 639)

3 Early in the 19th century the North Indian environment was still so
1 lethal that the wives of British soldiers often engaged themselves to
suitors during their husbands' lives, in preparation for expected {;}

widowhood (Brown 1948, p. 254). (Of course, for soldiers there were
human enemies as well as the natural envirommental hazards.) Even a
E ‘ hundred years after this, such virulent episodes as that described by
O'Meara could still occur: 80 members of a British regiment died in
one night after their water filters had been accidentally filled with
cholera-infected sand from the bed of a river (0'Meara 1935, p. 73).

T

We cannot from this distance easily judge how much of the enormous
Anglo-Indisn mortality was due to heat effects alone. No doubt it was
much less so among the civilian than among the military population,
especially the enlisted men, who by hoary if irrational tradition were
so long required to live under single=thi:kness canvas in summer, and
who in consequence suifered much from dye:ntery and heatstroke (Spear
1932, p. 86). Yet, late in the 19th century Mrs. King found that even
the British civilians in India who remsined on the plains in summer
placed their lives in serious jeopardy, at least when forced to travel:

ORCHTIW
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s medical textbook on Indian fevers written before the discovery of an
anopheline vector of malaria makes interesting reading. It classifies

fevers as quotidian, tertian, quartesrt, remittent, continued remittent, g
simple continued, enteric, fetricula, srdent cor thermic, etc, (Fayrer

] 1882). 206
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The deaths from heat apoplexy have been many, but that
is the case every year., At the great raiiway stations
they have coffins in readiness for the dead bodies which
are sure to be found daily in the trains, dead not from
sun heat, but from sheer air heat. (King 1884, p. 106)

At this time (mid-August 1878) train guards were under orders to awaken
any passengers who appeared to be asleep, for fear they should in reality
be dead or dying from "heat apoplexy".

B. Medical Systems in Contemporary India

It is clear that envirommental heat throughout history has posed a
threat to comfort, health and life on the North Indian plains, producing
with varying frequency the whole gamut of heat disorders recognized by
modern medicine (see Appendix B), However, the medical practice which is
called upon to cope with heat injuries at the village level in North
India is a rather different and certainly a much more heterogeneoue one
than that found in Europe or America., In addition to the familiar Western
(allopathic) medicine it includes local folk medical practices of
considerable vitality and diversity as well as long-established systems
of Ayurveda, Unani or Unani Tibbi, and homeopathy. To these may be added
naturopathy, acupuncture, Siddha, and Yoga, if not others. Acupuncture
is said to have a foothold in Calcutta (Chatterjee 1967, p. 220). Yoga
uses some of the terms found in Ayurveda, but with different meanings and
emphasis, It is especiallr concerned with conditioning or hardening the
body to withstand stresses, and pays special attention to cleansing and
purifying procedures of the body's various channels (see Kuvalayananda
and Vinekar 1968) . Siddha is especially strong in the Tamil-speaking
parts <f South India, but 1 have no good information on it as a medical
prlctice.‘

1Dr. Charles Leslie and Dr. Carl E. Taylor have just informed me that
Siddha seems to be an extremely old, pre-Aryan Dravidian medical
system, utilizing especially herbs and metallic salts (see Addends).
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Even the Indian holders of M. D, and M. B, B, S. degrees (and indeed
others of lesser qualification)1 who bear the heavy burden of Western
medicine in North India often display remarkably eclectic and tolerant
approaches to therapy, blending their dietary and other ruescriptions
with those of the local folk or the indigenous traditlons., Certainly
those allopaths who fail to adapt their practice to the psycho=cultural
milieu of village India are not likely to enjoy & large practice even
when they are surrounded by human suffering (G. M. Carstairs 1955;
Marriott 1955).

In contemporary India it is not easy to judge the overall roles and
influence of Western medicine vis-a=-vis indigenous medicine, or of the
various systems relative to each otl :r.? There is no question that the
reputation of Western medicine in India was unfairly damaged both early
and often by the hordes of unqualified quacks who claimed to practice
*“English wedicine" in the 19th century. In 1895 R. Carstairs counted
16 such quacks in ome village of 2000 people.

Their way of making money is low fees and long medicine
bills., (R. Carstairs 1895, p. 112)

Much of the lack of confidence of villagers with respect to Western
medicine~=in its institutional aspects, &s contiac*ad with certain
specific paraphernalia, such as the stethoscope or the hypodeemié.

'nQualificetion" as @ doctor is also difficult to define. A study of a
sample of 49 Primary Health Centers in U, P. in 1963 revealed that only
one of the total was staffed by an M, D. (Banerji and Siddhu 1965,

p. 789). The remainder had the following degrees in descending crder
of qualification: Post-graduate Diploma: 6; Graduate: 18; Condensed

M. M. M. S,: 7; Post=licentiate Diploma: 3; and Licentiate: 7. The
1961 Census distinguished only two categories, Degree and Diploma,
counting 44,000 of the latter and 37,000 of the former in all of India,
In U, P, in 1960 there were an average of 4 M, D.'s per 100,000 popula~
tion, although many of the eastern districts had only half that number
(Census of India 1961, Vol, XV, Part IX. Census Arlass of U, P,,

p. 320). Almost 90% of the medical doctors in U, P, in 1960 were
employed in the public sector, and only 10% in the private sector
(Ibid. Vol. I. Part II-C (i), Social and Cultural Tables, p. 350).

3gee the recent articles by Leslie (1963, 1967, 1968, 1969), Brass

(1971), &nd Croizier (1970).
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needle==can ;:rhaps be attributed to this hiscory. Yet, in ordinary
Indian life today "English medicine" has high prestige. Even in the
humblest bazaar town, a drug shop or '"medical hall", as its sign usually
proclaims, is equipped with a bench and a table to further its angrezl
or "English" atmosphere, unlike the other shops with their cloth~covered
raised floors (gaddls), where shoes are forbidden (Fox 1969, p. 55).
From the standpoiﬁis of official recognition and sponsorship, of status
and prestige among the educated elite of the society, and of the quality
of existing medical establishments, Western-oriented '"scientiftic" or
allopathic medicine has no real rival and is slowly squeezing out its
competitors.1 The ihird Five-Year Plan allotted less than 37 of medical
expenditures for Ayurveda, although some of the states, including U. P.,
give it rather more support. Still, for many years the Indian National
Congress passed resolutions calling for government support of "Native
Indian Medicine", and the Prime Minister still finds it politically
rewarding to address the All-India Ayurvedic Congress, as did Mrs. Gandhi
at the 46th annual meeting in Patiala in November 1970, when she made
the expected remarks that "the indigenous system of medicine contains
nmuch of value, and has a role and relevance today" (The Statesman Weekly,
Nov. 14, 1970, p. 14).

So far as organization is concerned, the Ayurvedic forces are split
between those who look favorably on more extensive hybridization with
Western medizine, and the purists who espouse Shuddha Ayarveda. The
very word shuddha means '"pure', but carries with it all the additional
force of religious sanctity. Shuddha Ayurveda began formally with a
conference of disgruntled practitioners and sympathizers in Bombay in
1952 (Croizier 1970, p. 285), and has shown striking skill and modernity
at least in its organizational and institutional activities. Due to
support by key political figures, it dominates the Panel of Ayurveda in
the Plamning Commission. There is presently a Central Council of Research
for Indigenous Systems of Medicine,? and a recent notice states that this

1This vesy terminology is a major bone of contention, as the Indian advo-
cates of indigenous medicine insist that Western medicire should not be
allowed to appropriate the terms "modern" or '‘scientific", but rather
should be described as "allopathic medicine" (Crcizier 1970, p, 282),

2The Oct. 30, 1970 issue of India News refers to a Central Counc!l for
Research in Indian Medicine and Homeopathy. I do not know if thir is

the same institution under a revised neme, or a different one.
209




group will coordiaate the testing of indigenous recipes relevant to
family planning (Swastha Hind, July 1970, p. 213).

The Journal of the Indian Medical Association periodically
editorializes against the "600,000 quacks" (in which number they include
the Ayurvedic vaidyas) who are allowed to practise in India, and the
officia’ allopathic position was stated in no uncertain terms to the
Cormittee on Indigenous Systems of Medicine:

« « o« the Indian Medical Association is positively of
the opinion that all facilities for continuation of
teaching in these indigenous systems of medicine should
be stopped forthwith in the best interest of the country
and its people and the student- themselves. (Report of
the Committee on Indigenous Systems of Medicine, 1948,
Vol. II, p. 448)

The Indian govermment's policy is to try to upgrade the quality of
medical instruction offered in the Ayurvedic colleges, of which there
are nearly 100 in the country (Croizier 1970, p. 285). However, these
facilities are still very much inferior to the regular or allopathic
medical colleges.l In fact, many students turn to Ayurvedic schools
simply because they are less demanding and less expensive vehicles to
the path of medical practice.

e « « the fact remains that taught in combination with
Western medicine Ayurveda tends to be displaced.
(Croizier 1970, p. 285}

1Murray notes that most Ayurvedic hospitals have appointed to their
staff a surgeon, a gynecologist, and sometimes a pathologist, in
order to handle cases for which even the Ayurvedists recognize they
hav2 no good answers (Murray 1967, p. 77). Something of the mervelous
schizoid quality of this dimension of traditional India appears in an
anecdote related by him. In a famous Ayurvedic college he visited
one department, a research laboratory using the most mcdern and
elaborate electronic equipment, including exact timing devices, to
detect active ingredients in certain Ayurvedic druges. But in anuther
part of the institution, indigenous medicines were actually being
prepared; and here workers were cutting up plants on the floor, using
primitive knives, and boiling them in a cauldron. Asked how they
determined the length of cooking time, they replied: '"As long as it
takes two cow dung pats to burn”élo(ggig., pp. 79-80)
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At a special meeting oi the Central Council of Heaith in New lPelbi ir
1963 the U, P, Health Minister reported that the Ayurvedic medical
students were demanding degrees which would be treated as equivalent to
the M. B, B, S. The Union Health Minister replied that 'such demands
could not be considered" (Government of India. Ministry of Health,
1963, p. 109).

I€ the Indian vaidyas are quacks, they are such in accordance with
the definition cited by Leslie ("The quack is the man who continues
through time to please his customers but not his colleagues"), and

e o o it i8 a fact thet the vast majority of Indians
still resort to Ayurvedic treatment, along with other
forms of therapy. (Leslie 1963, p. 563)

Marriott, refering to a western U, P, village area, is even more emphatic:

In terms of numbers of patients, amount ¢f expend~
iture, and frequency of use, patronage of indigenous
medicine surpasses that <f western medicine one
hundredfold., (Marriott 1355, p. 241)

We may contrast these strong statements (neither of which is
necessarily inaccurate as stated) with such survey questionnaires as the
following, Mann reports that 51.3% of the people in a village 11 miles
north of Delhi now claim to consult '"qualified doctors” only. The
remainder, or slightly less than half, are willing to patronirze both
folk or traditional practitioners and qualified doctors (Mann 1966-67,

p. 357). Again, in the four major cities of India, only 2% of a large
middle=clas3 sample (average monthly income: Rs. 1000) admitted to
consulting vaidyas or hakims, although the proportion rose to 9% among
the least educated 10% of the group (Indian Institute of Public Opinion,
1947, p. 15). Finally, the Research Programmes Committee of the Planning
Commission found that over 86% of a large urban sample (mostly "middle
class") in Bombay patrorized only allopathic doctors, while the remsinder
were not averse to "home treatment" or non-allopathic practitiorners
(Bulsara 1970, p. 112).

Some of the dynamics of Indian villagers' attitudee toward Westewrn
medicine, in reletion to folk medicine, have recently been discussed by
Fonarcff and Foneroff. They note correctly that
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Folk medicire is believed by its adherents to be the
best, most complete and secure way of treating illness.
« « o« Acceptance of Western drugs comes as a last
resort, and there is a different expectation of results,
It has been found that while villagers demand immediate
results from Western prescriptions, they do not impose
this restriction on the assured native treatments.
(Fonaroff and Fonaroff 1966, p. 72)

G. M, Carstairs makes the critical poir:t thet the Rajasthan villagers
among whom he lived ", ., . do not, as we tend to do, believe that one
can influence the course of eventus siuply by the exercise of a technical
skill". Only through Supernatural Force can a cure be effected, the
therapy must in a sense be God-sanctified, and both the healer or doctor
and the patient must share deep faith in the process and outcome

{(G. M. Carstairs 1955, p. 116). However, it would be dangerous teo
accept almost any generalization with regard to Indian health attitudes
and behavior, for they are at the same time complex, highly varied,
constantly charging, and &s often as not ambivalent or self=-contradictory.
It is a subject worthy of extensive and separate study.

While Western medicine's nhostility to Ayurveda is tempered in private
medical practice, especially in rural areas, the contempt of such official
bodies as the Indian Medical Association is amply reciprocated by the
more chauvinistic vaidyas. Hardly any interview with a prominent
Ayurvedic professional is free from some self-~assured claim to superiority:

The concepts of psychosomatic medicine, infection,
immunity, susceptibility, endocrine metabolism, stress
and other similar phenomena are extremely Ayurvedic in
nature if not &s advanced in their synthetic inter=-
conceptual wholeness as the Ayurvedic concepts are.

(Report of the Shuddha Ayurvedic Education Committee,
1963, p. 9)

On one occasion I saw high~ranking government Ayurvedic officials hoot

at a report of some recently-announced new vaccine, claiming that Ayurveda
has treated the disease successfully for centuries. (In fact, vaidyas
oprose inoculation on principle, holding that it weakens the natural
capacity 2f the body to resist disease, and many refuse to submit to the
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’ mass inoculations or vaccinations frequently impcsed on travelers to
religious fairs and festivals.)1 Statements of superiority such as the
following flow steadily from Ayuvrvedic pens:

o« o o Lf Vaidyas be given the facilities to prepare
medicines for these diseases [cancers] in accordance
with modes indicated in their Shastras, they can well=~
nigh attempt to cure fifty percent c¢f cases with faith
and confidence. (Shastri n.d., p. 23)

Dysentery, when it attacks a European, generally proves
fatal in India., Yet those Europeans who place them=
selves under Kavirajes [Ayurvedic practitioners] get
themselves cured in no time of this formidable disease.
(Kaviratna 189041901, p. 408n)

It was not known to western medical men, till recently,
that mercury when combined with sulphur as in black
sulphide or red sulphide, can never produce mercurialisme-
a knowledge which is the birthright of all Ayurvedic
physicians. (Kaikini 1965, p. 634)?

sy
Lo

The last~quoted author additionally boasts (p. 639) that ancient books
show the omniscience of early Hindu medicine in prescribing fresh liver

'But this is an intelligentsia's, not a popular, notion, The pathetic
eagnrness of the sick villagers for an injection when they visit a
doctor has often been remarked by those famfliar with the rural Indian
health scene. Thus, Miss Hobbs quotes a Block Development Center
nurse in Bengal: "'The people don't know whether it's penicillin or
water, But they are wild ebout shots; they won't take pills if *hey
can get a shot. It's thought of as magical.''" (Hobbs 1967, p. 82)

3This quotation seems to have been lifted almost word for word=-~and
without accreditation~-~from Sen (1916, p. 12), the only difference
being that the earlier statement began: ". . . it is not yet known

o o o" (italics mine). HMeve-theless (and such is the paradox of so
much of the Indi.an scene, where the backward &nd the charlatanic are
inseparable from the prescient and profound), the substance of this
particular assertion now appears to be correct (see the discussion of
makaradhvaj below),
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to cure anemia,’ The devoted reader of Indian newspapers will regularly
encounter amazing Ayurvedic claims,; such as the following item which
appeared in the Oct, 17, 1963 Allahabad Leader:

Rajkot, Oct. 16 (PTI). Mr. Lal Bahadur Shastri, former
Union Home Minister, said here today that Ayurved was
also a science as it went to the root of a discase.

Mr, Shastri was the chief guest at the conclusion of a
five~day dental camp where painless Ayurvedic dental
surgery was practised by Vaidya Leabh Shankar Shukla on
12,000 patients, He extracted 2,000 teeth,

Mr, Shastri said he was surprised to know that Ayurved
also had dental surgery which extracted the strongest
tooth with ease without recourse to drugs and other
medical paraphernalia.

And the March 29, 1969 issue of the Overseas Hindustan Times (p. 4)

bore a brief item fraught with mixed pathos and hope. It stated that
the sminent Burmese statesman U Nu was coming to Bombay in order to
consult an Ayurvedic physician. His affliction was described as
"atrophy of the brain", and the journalist briskly opined: '"There is
no allopathic cure for it." But this is not: an isolated instance=-
prominent men in India not uncommonly have racourse to heterodox medical
treatment.? Thus, the biographers of the great textile industrialist,
Shri Ram, state:

He consulted all kinds: Hindu vaids practising ayur-
veda, Muslim hakims practising the yunani (Greek)
system, allopaths, homeopaths, &nd even quacks with no
pretensions to medical knowledge. (K. Singh and Joshi
1968, p. 229)

'And an old Indian remedy for night-blindness was goat liver, a food now
known to be rich in vitumin A (Megaw 1939, p. 212),

2An intriguing and yet unexplered area of the sociology of medicine. in

modern India lies in the large number (judging from my personal exper-

ience) of individuals among the educated elite who insist that one or

arother indigenous practitioner known to them has accomplished true t
therapeutic miracles--cures beyond the capacity of the best available
Western~-trained doctors-=-and aftgfathese latter have failed,
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3 No good statistics exist which would allow us to estimate the
: relative patronage of allopathic "nd indigenous medicinz in India.

Government~operated hospitals and dispensaries in Uttar Fradesh and
Bihar make ennual reports on the number of out-patients and in=-patients
treated each year,l but even the State and Central Ministries of Health
do not know what percentage of all morbidities these figures represent,
or the proportion of the average patient's total therapy that derives
from this reported source. In the village context they are praobably
still a small minority of the total.

Even the average town or city dweller in North India, walking to
the nearest "clinic" or residence where a doctor has his shingle, is
as likely (and in chronic or non-traumatic cases, at least, is
probably quite as wiliing) to find a homeopath, a Unani hakim, or an
Ayurvedic vaidya as he is to find an allopath., Only when he is forced
to hospitalization is it relatively certain that the North Indian
patient will come vnder the direct diagnosia and treatment of Western
medicine.

C. Ayurvedic Concepts ard Treatment of Heat Injuries

iﬂ) "Disease nomenclature'" in Ayurveda is an entirely different matter
from what it is in Western medicine (see Appendix A), but even the
basic tenets of Ayurveda affirm that each individuai case is unique and
that the process of bodily disequilibrium or disease is a dynamic and
changing one which cannot be hypostatized by a single term. In addition,
there are rival schools and traditions in modern Ayurveda, and major
differences in philosophy and termirology going back at lecast as far as

For example, in 1955 a total of 669 dispensaries and hospitals in Bihar
reported the treatment of 166,091 indoor patients and 6,223,909 outdoor
patients (1,948,559 children, 2,745,689 male adults and 1,529,661 female
adults) (Annuai Report on Hospitals and Dispensaries in Bihar, 1955,

P. 3). Noting the disproportionate sex ratlo, one is reminded of
Zimmer's observation: ", . . one should not forget that Hindu medicine
is concerned primarily with men, Women and female ckildren, according
to the prevalent Indian point cf view, are of minor importance. Expectant
moliers only are excepted, because they may bear malc offspring . . ."
(Zimmer 1948, pp. 93-94). Chandrasekhar agrees: "As Hindu parents put
greater premium on male children, they are apt to treat feamale children
4> with relative neglect . . ." (Chandrasekhar 1952, p. 37).
- 215
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Caraka and Sushruta, Thus, if one places before any Ayurvedic exponente
a nomenclature in the English language derived from Western medicine,
such as that for the heat disorders; with a view to determining the
closest equivalents in Ayurveda, he is likely to receive either a patient
reprise of the whole Ayurvedic philosophy or else, if he presses for
succinet equivalents, almost as many different responses as there are
vaidyas present.

"Hotness" and "dryness" in the ambient environment and the seasomnal
ascendancy of the Sun, both as Cosmic Principle and as physical reality,
were recognized by Caraka as external factors predisposing to the morbid
increase and diffusion in the body of the humor Pitta.! For the most
part, therefore, what we define as heat disorders were and are looked
upon by Ayurvedic doctors as primarily disorders of Pitta. It will be
remembered, however, that each humor has five subedivisions and a
number of attributes which also act in effect as sub=huxors. Pitta, in
addition to or instead of heat, may be identified by drynmess, suppura=-
tion, burning sensation, etc. It follows then that what Western medicine
sees 8s a single disecase syndrome, in Ayurveda may be given different
names, with different types of therapy indicated; depending upon the .
prominence and type of subjective and objective symptoms manifested by Lt
the patient. Further differentiation is based upon the stage of the
ailment according to Ayurvedic definition (whether "accumulation",

"diffusion”, "fermentation", etc.), as well as from the secondary involve-
ment of additional humors and the relative predominance of d3sha or
dushya, i.e., the humor or the affected bodily "tissue".

atisveda,

Among the 40 "diseases of Pitta" enumerated by Caraka are/osha,

losha, trishiidhikya, Gshmidhikya, daha and the variants of daha:
antardaha, angadiha, tvagdaha, mansadfha, etc. (Caraka §ggg;£§, Sutra
Sth&n, Chapter XX). We would be more inclined to describe these as
symptoms than as diseases, for atisveda is defined &s "a condition of
copious or excess perspiration”, osha as "a disease in which the patient

'n Bhattacharyya's terms (see Appendix A, p. 368), the seasons, like
individuals, may be accused of "unnatural" behavior. Too much heat in
summer is & form of atiyoga or over-action, while unseasouable heat in
winter or cold in summer is mithyayoga, under-action. Any such
departure from ''natural" seasnnal behavior is a potent cause of disease.
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experiences the sensation of a fire being always placed very close to
his body", plosha as ''that disease in which the patient has the sensa-
tion of his body being slightly scorched over fire", tr'shidhikya as
"a condition of excess of thirst", Ushmidhikya as "a condition of
excess of internal heat in the body", and daha as "a sensation of
burning experienced in every part of the body". Ir antardaha the
symptoms are particularly localized in tke thorax, in angaddha in the
shoulders, in tvagd&ha on the skin surface, and in minsadaha beneath
the skin in the flesh (Kaviratna 1890-1901, pp. 226~7n). One of the
early English students of Ayurveda spoke of a form of daha which
results "when a foolish person does not drink water when he is thirsty"
(Wise 1845, p. 217), but he does not give its Sanskrit name,

Qggg‘ is the disease of Pitta named bv Caraka that most closely
corresponds to "heat hyperprvrexia", and GshmEdhikya ie that corcrespond=
ing to "heatstroke', according to most vaidycs whom I interviewed.
However, some vaidyas prefer to look upon hyperpyrexia as atipitta-
prak3ps or "a massive diffusion of Pitta', and essentially prodromal.
As Bhishagratna notes,

The morbific principles or doshas may permeate the whole
organism without creating disease., Only when they find
a distinct lodgment, centered on some distinct part or
tissue of the body, they become exciting factors of
disease. (The Sushruta Samhita, Vol. I, p. x1ii)

Thus, in the case of heat hyperpyrexia or an accession and diffusion of
Pitta, the Ayurvedic tr:atment consists in reducing Pitta by therapy
which enhances its opposites: coolness and moisture.

Cooling measures or applications shculd be prescribed
or made in the event of any part of the bodv being
scorched by excessive heat, or teing exposed to a
draught of hot and parched wind. (Ibid., Vel. I, p. 96)

'1n the Vedas, well before the time of Caraka, the word daha was not
used in relation to disease, but rather carried the meaning of *'to
bara" (in a concrete sense. so as to leave ashes or other physical

evidence) (Blair 1261, p. 87).
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In the case of heatstroke, it is assumed that the ciffused Pitta, not
having been successfully counteracted, has vitiated a tissue, usually
rasa (chyle), but sometimes rakta (blood).

Undue exposure to the sun is termed Ztapa and Sushruta states ths:
this aggravates Pitta but increases the power of digestion (this latter
asgsertion, however, is flatly contradicted by Ceraka). Further, it

« « o agitates the blood and vegets thirst, perspira-
tion, faintness (sunstroke), vertigo and a burning
sensation in the body attended by a discoloring of the
complexion. (The Sushruta Samhita, Vol. I, p. 452)

In general, the Ayurvedic authorities maxe a distinction between heat

injuries resulting from over=-exposure tc Sun (regarded as very dangerous)

and all other conditions of over-heating in the body in whick environ-

mental heat may or may not be implicated, which are less likely to be

feared, initially at least. The term anshughat (from anshu, "Sun's rays"

and ghlt, "stroke" or "attack") is used by some vaidyas today as an

equivalent for what an Englishe-speaking layman would call "sunstroke'. .
But the word is not found in classical Ayurveda and thus is scorned by Qﬁ;
purists. However, the term suryavedh (literally, "Sun-piercing") is

used in a rather similar sense in early Ayurvedic texts, while Sushruta

lists attapadant (burn caused by hot air and the Sun's rays) among his

several kinds of "burns".!

The references to the effects of heat onu the body in the Caraka
Samhita and tne Sushruta Samhita always assume that perspiration is
increased. The breakdown of the body's evaporative mechanism and the
cessation of sweating that are characteristic of an advanced stage of
heatstroke do not seem to be recognized in the Ayurvedic classics.

This is rather surprising, although it may be explained partly by the
fact that the early center of Indo-Aryan settlement in India was in the
cocler northwestern region and the Aryans had not sufficiently exper-
ienced the torrid climate of the northern plains. In fact, Caraka
lived in temperairz Kashmir, although he is helieved to have traveled

1for the most serious of these, the '"hurn' caused hy lightning,
Sushruta claimed there is no remedy.
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-§ as far afield as present-day Uttar Pradesh.’ Modern vaidyas are aware
of the frequent occurrence of perspiration stoppage in heatstroke, but
in Ayurvedic terms this may be regarded as a dangerous bidiscordance
involving the humor Vata, which is normally responsible for the expel-
ling of perspiration. Or more often, failure of the body's thermoreg-
ulatory system in heatstroke is seen by Ayurveda as the massive
enhancement and diffusion of Pitta to such & degree that it '"burns up"
and dries out the Kapha, represented by watery elements, in the body.
In the case of anshughat or "suastroke", according to one learned
vaidya to whom I talked, there is an increase in Vyana Vata and in
Sadhaka Pitta and a decrease in Tarpaka Kapha and Bhrajaka Pitta.

The fact that one part of the humor Pitta can be regarded as decreasing
while another is ircreasing points up tic complexity and subtlety of
distinctions that may be made in the Ayurvedic system.

Bhattacharyya has catalogued some 123 digeases, grouping them
according to the involvement of one or mcre of the three doshas. He
includes "heatstroke" (along with such other dysfunctions as amoebic
dysentery, dengue fever, hysteria, infantile tetanus, angina pectoris,
levkemia, migruine, piles, malaria, and yellow fever) among those

- conditions wherz both Pitta and Vata are arcused. Because the fire-like
{_) Pitta and the air~like Vata are simuitaneously implicated in these
sicknesses,

It is 1like the burning of a house 7. the middle of a
storm. (Bhattacharyya 1951, p. 24)

Or put another way, since in Vata-Pitta conditions the circulatory and
nervous sy:tems are both involved, symptoms change with lightning
rapidity, according to Bhattacharyya.

If even the relatively distinctive syndrome of heatstroke has not
been clearly identified in Ayurvedic medicine, we certeinly could not
expect this to be the case with heat exhaustion, with its extreme
variability of symptoms (see Appendix B). The vaidya looks upon pein
as the action of Vata, while flushing, fever. vomiting, and uncenscious~
ness are the results of Pitta, and chills and paleness derive from Kapha.

1 1 . a L3 . -
In addition, the perlod of classic Ayurvedic development seems to have

coincided with & relatively cool period in the earth's climatic

histo see Chapter 1).
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Since Ayurvedic diagnosis is largely symptomatic, therefore, heat
exhaustion cases are susceptible of many variations in Ayurvedic
etiological explanation and in therapy. However, a Pitta disorder is
likely to be diagnosed whenever the collapse or illness is seen to
follow immediately upon excessive exertion in or exposure to the sun
or the hot dry environment of the summer season (April-June), and

whenever the symptoms theoretically associated with Pitta are predominant.

This is less iikely to be the case in the hot humid days of July
through September, or when the patient succumbs without exposure to the
sun, or when fewer of his symptoms are of the kind attributed to Pitta.
Thus, muscle cramps point to the involvement of Vata, while a cold and
clammy 3kin, & change in the voize, or th: like, following the patient's
exposure to some combination of heat and cold (e.g., working under a
hot sun with the feet in water, or drinking too much cold water at

midday) is frequently indicative or shitangyasannipat. Shitangyasannipat

is that one of the 13 types of sannipdt or tridiscordance in which the
patient feels hot but has a cold body. Again, certain cases of what a
Western doctor would diagnose as heat exhaustion might be described as
rascksnaya ('"chyle-vitiation'"), wasting of the first of the seven
“tissues”, the fluid into which digested food is comverted according to
Ayurvedic theory. Symptoms o  rasakshaya are: pain in the chest,
irritability, rapid pulse, feeling of heat in the eyes and palms,
drowsiness, and faintness. Many heat exhaustion cases would also be
diagnosed by vaidyas as svedakshaya, or "vitiation of sweat",

Most of the traditional Ayurvedic preventives against heat injury
have been suggested in Chapter II. They specifically include avoidance
of exposure to severe sun, heat, or fire, and avoidance of nver-work,
anger, or promiscuous diet (Caraka Samhit@, Nidsna Sthdn, Chap. I).

In diet, the rasa or 'taste" to be emphasized is foremost sweet,

followed by astringent and bitter, and the gunas or "qualities'" to be
sought are ghita ("cold"), m¥d or manda ("torpid"), etc. In food, ghee
or clarified butter especially meets these requirements and is considered
a potent subduer of Pitta. The same is true of limes and lemons, so
much used in the hot season. Caraka also believed that "predigestion
eating''-~the consumption of food before the previous merl has been
digested~--is especially provocative of Pitta.

According to the classic Avurvedic texts the cuse of what we cali
heat exhaustion and heatstroke and of what in Ayurveda ies mcst ofien
looked upon as a morbid increase of the humor Pitta, follows eszsencially
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@ the came principles as prevention. Various treatments for daha are
described on pp. 3594360 of the Bhaishajyaratnavali of Shri Goviad Das.
Vaidyas today state that the immediate treatment of choice for & person
who collapses or shows severe distress after apparent over-exposure to
high heat is physical cooling of the body by water and fanning,

Vaidyas do not recommend the use of ice. believing that it has an
underlying deleterious "hot" effect, even though it seems cold.
Rather, they prescribe the application to the patient's head of a
particular oil known as Vishnu Tel. This is made from sesame oil and
other "cooling" Lerbal ingredients., Another oil often applied to the
head in cases of heat collapse is castor oil.

The most famous cooling medicament for the head, however, is ghee
washed 100 times with watar, It is prepared in the following way. A
quantity of pure ghee in thin liq.id form is poured into a bowl con-
taining water, and stirred well. When it is well mixed a square of
clean thick white cloth is put into the towl, soaking up the ghee and
leaving only the water. The ghee is then squeezed from the cloth
into another bowl of water and the process is repeated=--in theory 190
times, but in actual practice usually only 21 times., After the series
; of washings the ghee is considerably reduced in amount but its

y‘} therapeutic effect=~in cooling, and also in healing wounds or cutsee
is believed to be very great. Ghee is expensive and many villagers
use mustard or sesame oil instead; after being 'washed" in this manner
it is veferred to as télpaniya (from tél, "oil" and pani, "water").

|

Since the Ayurvedic pharmacopeia fills volumes, even the repertcire
of preparations for external and internal use in allaying Pitta is a
lengthy one, And, of course, in any given case with which a vaidya
would deal today the exact treatment would in theory vary somewhat
depending on such considerations as the individual temperament, the
predominance of dosha or dushya, secondary involvement of another
humor, etc. However, some of the mosC typical tonic or recuperative
prescriptions for patients affected by heat stress, following the
initial step of physical cooling of the body, include fluid drinks,
sandalwood, pearis, and the like. Thus, one vaidya recommends thc
combination of makaradhvajl and sandalwood. ground with honey and
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mixed with water.® Another prescribes pearl oxide and makaradhvaj in
equal amounts, ground in honey and applied to the gums. Or pearl oxide
is mixed with rose water, pulverized, and taken as a tonic to "cool the
brain", Curative drinks include sugar cane juice, sharbats made from
zpch plants as sandalwood, khas, and banana root, and decoctions of
8vald (Phyllanthus emblica, or "Indian gooseberry"), coriander seeds,
etc. Certain kinds of leaves considersd exceptionally cooling are
brought into proximity to the patient; that is, he is rubbed with them
or he is made to lie on a bed ¢ *hem. These '"cold" leaves are usually
neem, lotus (Nelumbrium speciosum),? and banena. The main Ayurvedic
external applications in cases of acute heat injury are massaging cf
the limbs and tody with various substances. Govind Das, for example,
in the Bhaishajyaratnavali mentions ghee washed 100 times, barley
sattu, ground kernels of jujube (Zizyphus jujuba), and i§all pulp,
while Wise speaks of clothes wetted in fermenting rice water and
sandalwood paste mixed with khas roots (Wise 1845, p. 217).

Pandit Shukla, in his modern Hindi version of the Pathrapathyam
(Pathyapathya Nirﬁggg; 1961, p. 31), liste a bewildering array of foods
(and behavior) which he considers to be helpful in cases of '"disorders
due to daha (dZhard3g). There are too meny to list here, but some
prominence is given to old grains (those harvested two or three years
ago), such as bc led rice or boiled kaaéﬁ and capdtls of old barley or
wheat, Other rscommendations are applications of oil, walking in cool
orchards and on the banks of bodies of water, listening to scctiving
religious discourse and song, and sleeping ir the moonlight. Specifically
proscribed are such diverse items as sexual intercourse, angry emotions,
bEn or betel, carrots, mustard, coconut juice, rock aalt.,, butter made
from buffalo miik, certain types of sweets, foods made from white flour,
and in general anything which i{s provocative of Pitte,

INote the implementation here of the Ayurvedic principle that aunupline,
the vehicle or medium of suspension of a medicine, must be cnposite in
qualities to the medicine for which it is a vehicle., Honey in itself
is one of the few substances of '"sweet' rasa that is considered "hot"
rather thar 'cold", and indeed it is so incompatible with heat that
Caraka warns that the ingesting of noney which is heated, or of honey
by one who is affiicted by heat, will result in death., Nevertheless,
it is the proper anupéna for use with "cooling'" medicines.

A sharbat made from lotus is also used as a refrigerant in the folk

medical treatment of smallpex (Kirtikar and Basu 1918, p. 75).
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Modern yaidy °g admit thac they seldom see cases of heat exhaustion
and heatstroke at an early stage. First, heat exhaustion appears to be
relativeliy uncommon in North India. Secondly, the symptoms of heat
hyperpyrexia are so well known to most paople and the urgency of immed=-
iate creatment is so fully appreciated that cooling measures are initiated
at once by family members, co-workers or friends., In cities or in
proximity to a hospital, seriouslv-affected heatstroke victims are
generally taken directly to the hospital, although less severe cases
are simply treated at home. A vaidya is mcst likely to be consulted in
rural areas and at a later stage of heat injury, when there may be
complications or a poor recovery.

It may be of some importance to note that, while preference and
respect for "Western' or allopathic doctors are undoulLtedly increasing
at the expense of folk and indigenous practitioners, most of the drugs
and medicines supplied by allopathy are popularly regarded as "heating"
or "hot" in effect, in terms of the dominant ideology (Dhillon 1965).
One could theorize that, for this reason, allopathic medical treatment
might be less enthusiastically sought in the hot season, or in the case
of heat~related disorders. However, I have no real evidence that this is
actually the case.

It is Ayurvedic dogma that whatever an ill person craves to eat or
drink should be provided him, as any such desire represents a kind of
"wisdom of the body" which should be satisfied. Anyone affected by
excessive heat who feels thirst is allowed tc drink fluids ad i.bitum,
and in fact fluids are likely to be pressed upon him,

While the depletion of boady fluids as a concomitarnt or even as a
cause of heat injury is implied if not clearly stated in the classic
Ayurvedic texts, there is no indication that ...e specific role of salt
balance in relation tc heat exhaustion was recognized. Caraka counseled
the use of salt in the rainy season and especially in the winter, but
strictly warned against over-indulgence in the autumn and, most of all,
in the hot summer. In excess the saline rasa is believed to provoke
bcth Pitta and--~along with the sweet and sour "“tastes'’-~Kapha. It is
compatible with and curative only of Vata.

Used in excess, it ca:ses depression, flabbiness and
debllitv in the bLody. Those cormunilies which are given
to over use of salt, whether they are country people,
city dwellers or itinerants, become ianguid, fleabby and
anemic and are unable %o bear hardships. (The Charaka

Saghita, Vol. V, p. 281}
=== 223

w ST




S T AR A e oo

In keeping with these views, salt has the properties of '"heat" and
"acuteness'" in the classic Ayurvedic system, It is interesting to
note, however, that a modern Hindi encyclopedia of medicinal plants
end substances d2scribes salt as halka ("light"), sn:gdha ("viscous,
oily"), and shital ("cold"), in precise centrast to the earlier
Ayurvedic view (Bhandari 1951, Vol. 5, p. 1003)., Certainly in the
popular or layman's view selt is a "cold" food.

D, Popular Concepts and Treatment of Heat Injuries

Although folk medical practice in North India is a richly varied
subject with relevance for many current concernz of social, behavioral,
and medical science, it has only recently begun to receive systematic
study. The villager's ideas and classifications of illness generally
follow the inspiration of Ayurvedic theory, with many local modifica-
tions, In fact, probaktly no clear line of distinction can be drawn
between the popular or foli. medical ideas in North Indir and the
Ayurvedic system.l This is a part of traditional Brah --ical culture
and there is scarcely & fdindu village of any size in North India in
which may not be found at lzast one or two learned Brahmans who have
an acguaintance with Ayurveda, Theege men tend to serve as custodlans
of tradition and as reference points cf ritual-therapeutic authority
in u village, even if they are not full~time Ayurvedic practitioners,
Many of them do in fact act as vaidyas in a small way or as a sideline.
Thus, even the averagc unlettered village laborer, peasant, or craftsman
has a world view und an orientation toward health and disease that is
largely derived from the Braumanical Ayurvedic fount.

'The materia medica of India, utilized erormously by Ayurvedic medicine
Unani medicine, and folk medicine alike--and even by allopathy ard
h~meopathy=--has been described in considerable detail in a number of
encyclopedias and pharmacopeias, such as Dutt 1877, Chopra 1933,

Dastar 195-, and Nadkarni 1954. Dozens of other sources are cited
in Bhandari (1951) and the Cikits3-S&hitya or Medical Catalogue of
Chowkhamba Press, in Varanasi. For accounts of actual, down-to-earth
folk medical trecatments of man:” types of the physical ills afflicting
mankind in India, by the means of almost 400 different medicinal plants

and substances, et The Village Fhys.cian (Hamdard 1959).
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In the Varanasi area of eastern U, P., villagexs think of the three
Ayurvedic doshas in a rather crude fashion: Pitta (Bhoj. pitt) as a
liquid; Kapha (Bhoj. kaf) as phlegm, micus or other thick discharge;
and Vata (Bhoj. bal) as flatulence, associated with rheumatism. In
fact, the Hindi term v&ta (Bhnj, bdt) is now the village word for
rheumatism, The word éhdtu, technically referring in Ayurveda tc a
"tissue", has a distorted or corrupt village meaning, generally Leing
applied in reference to some abnormality in urinary or other excretions.
If, for example, there is a white film on the urine, people will say
"the dhdtu is going out", Eastern U. P. villagers use the term dvandaj,
vather than the correct Ayurvedic word sansarg, to refer to a cunditien
of bidisccrdance of humors. The word sanmnipat, which in Ayurveda means
tridiscordance of humors, simply implies to the average person that the
patient is near death,

A noteworthy exposition of village concepts of health and sickness,
referring specifically to a village near Lucknow, has been made by
K. A. Hasan. One of his interesting observatione--a surprising one in
view of the amount of sickness in village India-~-is that when people sit
together and talk or gossip, health is hardly ever a subject of conversa-
tion.' At any rate, villagers dc¢ not display great anxiety about the
matter, for disease is generally regarded as beyond human. control, and
health is a matior of chance or fate., There is a deep belief that every
being and person has his allotted span; many old people take pride in
never having consulted a doctor (Hasan 1961, p. 204).

Meny kinds of ailments, such zs amoebic and helminthic infestations,
are simply not known or diagnosed by people. Indeed, Hasan found ihat,
out of 80 villagers queried, the only one who knew of germs was a high
3chool student of 19 (Ibid., p. 60). These villagers believed, for
example,; that potassium permanganate was put into wells, not to reduce
bacterial pathogens, but to¢ exterminate insects. A large proportion of
sicknesses in North Indian villages are attributed to supernatural

This 1s a finding which some other experienced observers of the Indian
village scene dispute. Thus, Gangulee says: "In Indian homes, rich
and poor, the complaints of suffering from undefinable illnesses are
almost universal . . ." (Gangulee 1939, p. 133). And Carl Taylor
claims that “, . . there are few matters of which village people think
and telk more than about how they feel" (Taylor 1968, p. 153).
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causes: tLtreach of taboo, spirit and ghost intrusion, sorcery and evil
eye, and the wrathful action of gods and goddesses (Hasan 19b1, pp.
208£f). Equally important, in village eyes, are certain "physical"
causes of illness, involving humoral derdangements in the body, improper
diet, "impure blood", 'unclean stomach', the effects of ‘heat'" and
"cold'", etc. Colds, diarrhea, boils, skin afflictions, and many fevers
are generally attributed to these causes, and Hasan has described a
number of these associatiuns of cause and effect (Ibid., p. 232).
Elsewhere, the present author has describ:d some of the great range of
exorcists and supernatural curers in an Indian village (Planalp 1956,
pp. 636££f), and G. M, Carstairs (1955), Marriott (1955), Hasan (1961), R. S.
Mann (1929;’ and others have provided comparable lists.

l. Folk Definition and Description of Heat Injuries

The principal heat disorder recognized throughout North India is
Ju lagn8 or "hot wind stroke"., Lu is the name given to the local,
thermally originated, convectional west wind that blows at midday during
the summer season, from April into June. The word lu is derived from
che Sanskrit lava, meaning 'flame" (Shukla 1970). Possibly the New York
Times correspondent in New Delhi knew this, but more probably his
fortuitous choice of metaphors in describing the 1d illustrates why this
word was long ago adopted by North Indians:

!
¢

Some time in March, suddenly you are walking along the
street, enjoying a sort of semi-tropical spring, when
the merest breath of overheated air toucke=s your skin
like a fleeting tongue of flame. This is the first
flicker of the loo, the terrible, dust-laden hot wind
that will soon turn the North Indian plains into a
parched inferno for most of April, May and June.
(Trumbull 1957, p. 12)

So far as I can determine, the word lu is not found in Ayvrvedic texts.
However, Ayurveda does attribute important and distinct effects to wind
divections. Thus, the north wind increases Kapha and increases
strength; the south wind is light and sedative, and curative of blood
and Pitta disorders. The east wind increases Kapha diseases but removes

wals
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rengements| & a, while the west wind=--and this is descriptive cf




lu--increases internal heat, dries up the Kapha and fat in the body,
and decrrases strength (Wise 1845, p. 89).l

The average villager kncss and respects the force of the scorching
heat and the blazing sun, but he especially fears the effect of the lu
and attributes to it most cases of acute heat injury.? The awe with
which the lu is regarded is apparent when a Camar points to the bamboo
clump near his hut and says: "During the summer the lu turns the west
side of those bamboos completely brown". In fact, supernatural danger
is clearly felt to lurk in the vortex of the dust-devils or bavandars
which accompany the lu, and the village mother unconsciously convéys
her fear to her children as she summons them from their whirling path.
Village women say that the havd ki gherd or "circle of wind'" harbors a
"god" or supernatural force.

Psychological stresses in Indian villages are indicated by the
frequency of what are defined as attacks and possession by ''ghosts" or
supernatural beings. It is significant that these usually occur mostly
at night, when paths and fields are deserced of people. By the same
token, however, they may also take place at midday ir summer, for at
this time too paths and streets are almost deserted,

o « o the deadly wind, loo, makes it impossible to
walk along roads in the afternoon hours. (Presad
1963, p. 351)

There is a considerable European biometeorological literature dealing
with the various "winds of 111 recpute' around the world--the Santa Ara,
Chinook, Sirocco. Chamsir, Foehn, Mis-ral, etc. Ome of the most
sophisticated of recent studies of the medical effects of a hot dry
desert wind--the Sharav in Israel--has been reported by Danon, Weller,
and Sulman (1969). In a clinical study of 100 weather-sensitive
patients they distinguished at least four different syndromes of
reaction: (1) catecholamine deficiency (exhaustion syndrone); (2)
serotonin hyperfunction (irritation syndrome); (3) adrenal cortical
dysfunction; and (4) sweating ayndrome,

2The early British in India also spoke of an "apoplexy of the hot
winds" (Gordon 1857, p. 4£17).
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Willcox has graphically described the summer days in Iraq, where the
Arabs traditionally build their houses with very thick mud walls and
roofs, leaving little window space, all designed to keep out the hot
air rather than to ventilate (Willcox 1920, p. 393). He notes that,
especially on those days when temperatures reach or exceed 120° F., the
onset of any wind is greatly feared, and people who are outdoors

immediately take shelter. The conditions during the summer are frequently

no less severe in North India than in Iraq, and Indian villagers have
also long cloistered themselves within the insulation of thick mud walls
during the nottest part of the day. Jobhn Marshall observed this even in
hurid Bengul in the 17th century:

People keep all within and shut oll dores and wirdowes

that nve hot wind come in, and some goe into sellers . . .
(Marshall 1668~1672)

Today a little more movement may be visible on roadways than in the past,
especially in cities, but for the most part North India seems to lie
almost inert and iifeless at midday during heat waves in May and June.

In any event, the ld is lethal enough without benefit of supernatural
overtones. The similar hot dusty simoom wind of Southwest Asia is called
"poison wind" because its sudden onset can cause heatstroke (Huschke 1959,
pP. 511), and four and a half centuries ago the first Mughal king, Babur,
described just such a condition in North India in his memoirs:

It happened too that the heats were this year uncommonly
oppressive. Maay men about the same time dropped down,
as if they had been affected by the Simim wind, and died

on tne spot. (B3bur~-Ndma, p. 191)

Something cf the capacity c¢f the lu for adding to discomfort and psycho-
logical distress as well as being & threat to health is indicated in a
graphic description by a modern visitor:

Eihar has the worst extremes of Indian climate. It
suffers under a wind which r~-mes kot and blistering
off the Rajasthan dec~rt, People have bheen known to
choke to death in it., It blasts you with dust and
sand. Whether you walk or drive, the dust is in ynur
rnose, your esrs, inside ycur clothes, {ilmirg on ycur
skin. The thick, gray haze on the horizon is not
cloud, but dust. (Hopcraf§2é968, p. 12G)
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During May and June on the North Indian plains there are midday wind
speeds of 20 miles per hour on more than one day in three, and on a

few days every sunmer the lu gusts to over 40 miles per hour (Sinha

1952, p. 101).

The adverse effect of hot winds in a desert area is
shown by the observation that at 128° F, it is not
pos3ible to survive long in & wind of 20 miles per
hour, whereas if the wind increases to 58 miles per
hour long survival would not be possible even at
117° F. (Napier 1943, p. 36)

For brief periods these conditions are closely approached in the North
Indian summer. The Indian Nation (Patna) of June 12, 1966 described the
case of a man working in 120" F. temperature along the Grand Trunk Koad
near Dhanbad, When a sudden hot blast of wind caught him, along with
his wife and child, they all simultaneously fell unconscious, according
to this account,

Popular descriptions of the symptoms of lu lagnd vary considerabiy
depending upon the informant, but there it agreement that it usually
occurs after an individual has been outdoors (generally, exposed to
direct sun as well as to the hot wind) in the hot dry season. Some of
the most frequently mentioned symptoms of 1§ lagn¥ are the following:
thirst, fever, feeling of heat in the body, headache, restlessness or
delirium, and darkening or blackening of the skin. The victim may also
faint or ccllapse. Informants believe that a large proportion of ld
lagnd cases are fatal and thus look upon it as a very serious matter,
But if a person who has been exposed to solar radiation--and even to
the lu wind as well--gsuffers what appears to be a mild case of hyper-
pyrexia or other heat effects, from which an early and good recovery is
made, villagers will tend to refer subsequently to this not as 1ld lagnd,
but as gham lagnd or (especially in western U. ?.) the syunonym dhiip
laggi.l

1 am indebied to Shaligram Shukla for pointing out that the word ghlm
is derived from Sanskrit gharmas, which is a cognate of the Greek
Ol,-frﬁj. The primery meaning of gharmas was "heat", and the
secondary meaning was ''sunshine'., But in popular Hindi and Bhojpuri
usage today ghim means "sunshine" or "sun's heat'"-~the word may be
applied in winter as well as in summer (Shukla 1970).
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It is obvious that "lu lagna" is a popular or lay term with little
medical precision, which villagers generally apply to most cases of
classic heatstroke and probably to a variety of other heat disorders
(heat hyperpyrexia, heat syncope, and some cases of heat exhaustion)
and sometimes even to conditions such as cerebral malaria which are
difficult to distinguish from heatstroke without laboratory teste,

Two different Ayurvedic vaidyas who are fairly well-read in Western
medicine offered me the emphatic opinion that 1li lagna is qualitatively
different from heatstroke in its etiology and its effects on the body,
One vaidya claimed that the lu conveys some peculiar effects which he
compared to elertric shock--an "electronic web" is the English phrase
he used. He asserted that in lu lagnZ the sensory nerve endings are
"burned" or shattered immediately. Another vaidya contrasted lu lagna
with heatstroke, claiming that in heatstroke the victim does not lose
consciousness, has a rapid pulse, and that after death the body becomes
quite dark. He claimed the opposite to be the case in lu lagni.

Almost by definition, nearly everyone interviewed by me denied that
1u lagnd ever occurs in the sultry monsoon season of July to September,
when prevailing winds are easterly and the dry weiterly lu wind does not
blow. Nevertheless, on Sept. 26, 1966, a Hindi-language daily newspaper
in Patna, Bihar, reported as follows under the headline "1LU s& &k Vyakti
kI Mritvu (Death of a Person from L#)":

.

‘nhu"
¥

Last Wednesday in village Batohar in westzrn Barahiya
Taluk a8 man died as a result of extreme he&t., According
to reports, while he was engaged in plowing a field he
became very thirsty and walked a short distance to a
river to get some water. But upon arriving he could not
even drink, as he fell unconscious there and later died.
(translated from Pradip, Sept. 26, 1966, p. 3)
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