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FOREWORD

This report, prepared under project PROVOST, sumarizes from available
data the nature and extent of food resources, as well as dietary habdits,
food taboos, and nutritional status ol people indigencur to Vietnam,
Cambodiia, Laos, Malays, Thailand, and Burma. Its purpose is to help ansver
such questions as: How much food is available in Meinland Southeast Asia?
In vhat sections ic the food produced? What is the typical diet of the
indigenous people?! Are starvation and rslautrition widespreal? 1Is
sufficient surplus food produced to provide a source for military forces
or must all food for such forces be imported?

his study should be useful in planning the food supply for indigenous

.and non-indigenous personnvl during military occupation, civiliesn relocation,

and relief activities in Mainland Southeast Asia. The report aleso will
provide backgrownd and source material for instructional purposes.

L. W. TRUEBLOOD
Director
Earth Sciences Laboratory

APPROVED:

DALE E. SIELING
Scientific IMrector

FELIX J. GERACE

Brigadier General, USA
Conmaniding
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This report descrides the f00d resources of Mainland Soutiwast Asias
in terms of their sdequacy, geographiocal distridution, and potential
military significance. 7The study reveals that food resources in this
Ared AYe reascnably satisfactory in campariscn to other parts of Asia.
Kowevey, diets are monctonous and often deficient in the protective foods
such a8 animal protsins, vitamins, and xinerals.

Because of primitive agricultural tecimiques, small landholdings,
and lack of capital, food producticn per unit ares and per individual is
low in Southeast Asie. Despite this, severul countries vithin the ares
produce more food than their people consume, and are exporters of food.
Koe is by far the leading foodstuff produced. IMish constitutes the
leading source of animsl proteins and ranks seconl to rice in terms of

importance as & food.

The large cities and major ports are points of maximm food avail-
abiiity. The sawah (wet-rice) areas also have fairly abundant food,
vhercas the extensive zones of shifting cultivation have only very limited
snounts availadble., Surplus food produced by Thailand, Buyma, Cambodia,
and South Vietnam contributss significantly to the importance of thin
region. However, because of problems of food acceptability, most foodstufts
produced in Mainland Southesst Asia bave very limited usefulness for

" personnel of Westem nations.
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THE FOOD GEOGRAPEY OF MAINLAND SOUTHEAST ASIA

I. Introduction

1. Purpose

The purpose of this study is to summarize the food resources
of mainland Southeast Asia and to assess the region’s capacity to feed
itself., The method of approach is geogrephic: major consideration is
given to the charecteristics and availabilities of fuodstuffs from
place to place within the study area. This is supplemented by informa-
tion an distary habits and taboos and the general nutritional status
of paople indigmous to the region.

2. Definition of the Study Aree

The study aree consicts of Burma, Cambodia, Laos, the mainland
portion of Malaysia (hereafter referred tc as Maisya), Singapc .
Thailand, and North and South Vietnam (see Fig. 1). Occwpying w.:
extrems southeastern section of the huge Asian continent, the stuly
aresa totals slightly more than 800,000 sguare miles, or about one-fifth
the aroe of the United States. One of its most significant geogragphnic
attributes is 1ts central position relative to three of the world's
most populous and poorly nourished countries, namely: India, Indcnesia,
and Chins.

3. Factors Affecting Food Availability

Ths most important factors which influence regional differences
in fooA availability are: (1) the physical enviromment; (2) the level
of econcmic devel t; (3) the state of agricuiturel sciemee and
technology; and (4) cultural charecteristics, such as food preferences
and dietary habits.

&. The physical enviromment

Climate is the mosi importsnt physical element affecting
agriculture. In much of Southeast Asia, year-round high temperetures
and plentiful rainfall are favorsble for the growth of tropical and
subtropical crops. Non-edible plant life also thrives in this "green-
house" enviromment and competes vigorously with crops Zor sunlight,
water, and soil nutrients. Az a result of the repid growth of woeds
and the prevalence of crop-destroying insects, crop losses are usually
severc unless preventive measures ere taken. Furthermore, certain
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temperate crops ruch as vheat &nd ocats are not well adapted to these
climatic comditions, nor are livestosk tar.' ‘ng or dnirying usually as
revarding in the txopics ay they arev in the aid-latitudes. Because of
monsoonal control of precipitation, most uf this area experiences an
excessively wet season (sumser) and & very 4dry season (winter).
Consequintly, summers are too wet for certain crops and winters ere
too 4ry, thus negating some of the advantages of the constantly favor-
able temperature regime.

The concentration of rainfall during the suwmer season is highly
advantageous for wet-rice cultivation, the prircipal agiicultural
activity of Southeast Asie., Figure 2 indicates the relatiomship
between mean annual precipitatica and wet-rice cultivaticn. Other
fectors permitting, areas vhich averege over 100 inches of precipita-
tion per year are almost certain to have successful rice crops every
yeay without irrigation. Areas which have between S0 anld 100 inches
of rainfail will have satisfactory crops most of the time. Areas with
less than 50 inches of amnusl reinfall run considerable risk of erop
failures or wnsatisfactory ylelds unleas supplementary water is provided
by irrigation.

Landform conditione constisute another major control over food
productior., The geraral pattern o7 landforms in Southeast Asia is
illustrated in Figure 3. Thir msp shows that sxtensive porticas of
Southeast Asie are hilly or rountainous; for the most part, these areas
are not wvell suited for intcnsive agriculture., The level-to-gently-
rolling surfaces of the alluvial plains* and deltas of the great rivers
ocoupy considerably less ares, but are by faur the most important for
focd production.

Soil is & thixd jmportant natural determinant of food productiom;
homer, it is much more smenadle t0 human influence than are climete
or landforms. If soil is lscking certain plant nutrients, they can be
added by fertilization; if soil has a poor structure for plant growth,
it can be !mproved by proper management, Conversely, a naturelly
fertile, well-structured socil can bde ruined by poor faming practices,
Except for the rice paddies, wvhich &re normally well maintained, poor
soil management is much more previlent than good management in mogt of
Southeast Asia. Although gensralizations about soil can be misleading,
it 1s besically true that most Southeast Asian soils are relatiwvely in-
fertile. The best scils are fown' in the alluvial plains, where the
methods utilised in vet-rice eulﬁnt:lon bhelp t0 maintain their fertil-
ity for long pcriodn of time.

W, Oor very nearly flat, tracts of land bordering rivers, built wp
by deposits of silt, sand, and clay vhen the river floods. Such plains
are well adapted to wet-7ice cultivation.

2
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b. The lcvel of economic developrent

The level of econamic develoment in sll the countries of
Somtheast Asia is low,* most of the poplation living by subsistence
farming. A fevw food items ere chbtaine/d by trade, but as a vhole,
farmers have little cash income and cunnot afford to supplement their
monotoncus diets by purchasing supplimentary food in the market places.
Low national incames also prevent the countriees of Southeast Asia from
imperting large quantities of desirable foode. In addition, social
customs ari institutional factors such as rural indebtedness and feudal-
istic land tenancy arrangements dampen the farmer's incentives for
improvement and tend to keep agriculturel income at lov levels.

c. The state of agricultural science and technology

i many respects agriculture in Southeast Asia is well
adapted to the environment. However, there has been little application
of a scientific spproach to food production, exceprt iIn the plantation-
crop areas. This lack of technological progress resulte in low ylelds
per acre and, especially, low productivity per agriculturel worker.
Among the more impcrtant requirements for increasing crop yields are:
(1) better farming methods and equipment; (2) improved seeds; (3)
greater use of fertilizer; (4) develomment of more irrigation facilities;
and (5) improvement of livestock herds. The greatesti barriers to
technological progress are the shortage of capital and the low level
of education.

d. Cultural characteristics

The cultural characteristics of the peoples of Southeast
Asia also influsence the availabdility of food. The food preferences of
different groups ore known to vary considerably, and methods of prepar-
ing food for comsusption are cften quite dissimilar among different
cultural groups. It is difficult to trece the origin of food preferences;
often, historical accidsnt or pure recessity is the chief explanatory
factor. It has boen said that people do nct eat what they like, dut
rather they like what they eat. If true, this would account for the
strong preference for rice cammon to nearly all Southeast Asians: most

#¥Per capita incomes range from about $5% per year in Burma to §275 in
Malaya. In the United States the comparable figure is $2,750, Although
per capita incame statistics are not necessarily a relisble mesasure or
now well the pecple in a subsistence econamy eat, they do givs an
indication of the funds available t0 the averege family for the purchase
of foods vhich they dn not produce themselves.
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of these people subeist largely om thio grain Ifrom childhood on, as
their ancestors have done for centuries before them. Many other cultural
factors affect the food supply, especially social taboos and religious
prohibitions, as, for example, the Buddhist interdiction against killing
animals and ea’ing their flesh., In treditiomal societies, such as those
of Southeast Asia, fcod preferences are unlikely to change rapidly;
hovever, the effects of improved education and rising standards of living
mey eventually résult in notable alterations in dietary habdits.

L, Militery Significance of Food Jeography

In evaluating the potential use of local foods as military
rations, three factors, in addition to nutrition, appear t0 have signi-
ficance, The major factor is scﬁmmg. Southeast Asian focds
differ from those normally incl in the rations of American forces,
anc many items would either be unacceptable or have low prefereacs
ratings. Secondly, the labor forgce needed to procure and distritute
sufficient quantities of indigenous foods is considerable. A third
important fauctor is the possidble alienation of the indigenous populstiom,
by disrupting normal supplies in areas where there is little Jurplus.

Another military application comcerns the use of native foods by
foraging troops. PForaging ie normally engaged in only by isolated
military units for short periods of time, and requires an intimate know-
ledge of the local landscape and the nature of the focods found in the
area.

One of the duties of wn army of ocoupation may de to provide for
the care and feeding of indigenous populations. This obligatin is
particularly difficult to fulfill in wartime because of the disruptive
effects of wvar on agricultural production. A forehand knowledge cf the
available food resources could be helpful in plamning for such contin-
gencies, Furthe:wmore, the usefulness of indigenoua lador to the military
may be impaired by malrutrition, vhich lowers the vitality and impairs
the bralth of a considsrable segment of the population in Southeast Asia.

IX, The Food Resources of Southwast Asia

Although the countriss of Southosast Asia exhibit many physical and
cultural differences and the region lacks political cohesion, the economies
of the countries beo: close rmeemblance to each other, and problems of
food supply are meriedly similar throughout most of the regiom. Ald
of Southsest Asia is highly dspendent on agriculture, particularly on

10
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intensive rice cultivation. All countries, wiih the exception of Malaya,
are either self-sufficient or surplus producers or =-ice, in sharp con-
trast to .ae major countries of the Far East and South Asia, Each
country, again excepting Maleya, has a high proportion of its arable
land in rice cultivation, and a major part of the average dietary
allowance consists of rice.

Few people in Southeast Asia consume adequate quantities of the
five tasic nutritional elements (carbohydrates, fata, proteins, minerals,
and vitamins). Because of the heavy dependence on rice, carbohydrates
are provided in amounts that are nearly sufficient for most individuals.
However, fats and proteins are deficient in many diets, ~ The protein
situation is complex, because there are several different kinds of
proteins (containing different combinations of amino acids), same of
vhich sre more important to human diete than others. Proteins derived
from animals (i.e., meat, fish, milk, eggs) are regarded by nutritionists
as being of higher quality than those derived from vegetadble sources,
With the exception of those contained in fish, animal proteins are
scarce, Unfortunately, it is difficult to increase the amounts of
animal protein because of the large land areas and capital investments
required, the more involved processing, and the consequent higher cost
of the product. The general lack of sufficient protective foods also
leads to shortages of viiamins and minerais in the typical Southeast
Asian diet.

1. Agricultural Types

To understand the pattern of food availability in Southeast
Asia, it is helpful to consider the agricultural systems which are
utilized. Although other types could be identified, the four princ .al
kinds of agricultural land-use are: (1) savah* cultivation; (2) inten-
sive dry-crop agriculture; (3) shifting cultivation; and (4) plentation-
crop agriculture,

a. Sswah cuitivation

Sewvab cultivation is a complex system of agriculture in which
rice is the daminant crop. The rice is grown in flat, embanked Tields
vhich are inundated with weter during the growing season: consequently,
savah is elsc referred to as 'wet-rice” cultivetion. In many fields,
fish fry (tilapia, carp, etc.) are "planted" along with the rice, thus
enabling the farmmer tc harvest & "double crop"” of rice and fish. A

*Sawah, an Indonesian word meaning a flooded rice field, is widely used
throughout Southeast Asia,

T — =3 ————— e o0 e s
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tremendous amount of mman and snimsl labor is required for successful
utilization of the sawah system, but in return it produces yields per
unit srea greatly exceeding those of any alternative method of producing
food in the humid tropics, and it has demcnstrated an ebility to maintain
these yields for a long period of time., This is the most important form
of food production in Southeast Asia, although it occupies a relatively
mall share of the total land area. It is one of the most cuccessful
types of land use iz the world, es it supports between one-third and
one-half of the world's populationm.

In Southzast Asis the wvater requirements for the production of wet-
rice are supplied for the most part by direct rainfall or by overflow
from flocding rivers. Controlled irrigation facilities are developed
on only a small portion of the total crop acreage. Other crops in
addition to rice are grown in the sawah areas, but rice is far more
important than all the otkters together. These other crops are grown in
drained fields during the dry season. Because of the large percentage
of arsble land that is planted to rice, there exists only a limited
anount of land availsble for the grazting of animals, Only those animals
needed for work purposes are usually kept, and even the feeding of these
is a perpetual problem in the abseice of pasture.

b. Intensive dry-field agriculture

Scattered througiout the sawah areas and in same of the
adjacent uplards are many fields which cammot be flooded. Many of theze
fields are intensively cultivated. A wider variety of crops is grown
than in the sawahs, including a field type of rice called dry-rice. In
many areas, malsze !corn), millet, pulses, vheat, cassava, or other food-
stuffs replace dry-rice as the dominant crop. Usually, only ome or two
principel crops are p.oduced in a dry-field areu, depending primarily
on local environmentsl conditioms, particularly rainfall. A larger
fraction of the total land is devoted to dry-field agriculture, but
productivity per unit area is considerably lower than in the sawahs.

c. Shifting cuvltivation

A third major agriculturel type, shifting cultivation, may
be described as primitive subsistence famming. In shifting cultivation
a clearing is made in the forest and several different crops are planted
together. Relatively little attention is given to 4the crops until time
for harvest. After two to four years of use, the clearing is sbandoned
because of the depletion of soil fertility. The people who live in this
mamner then migrate to a newv area, clear the land, and repeat the crop
cycle. The zunes of shifting cultivation include most of the mountainous
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: ) parts of Southeast Asia and also the reletively inaccessitle forested

'é areas. Although the area encompassed is larger than that of any other

| type, the output of food and the number of people supported are in-
P consequential in comparison to the sawahs and intensive dry-field areas.

Ry it S

d. Plantaticn-crop aariculture

The fourth principal type is referred to as plantation-
crop agriculture. This land-use system occupies much less territory than
any of the other three types, but it is of considerable econamic importance to
several of the Southeast Asian nations. Moet of the production euters
world trade and thus helps to pay for imports. A large share of the
' vlantation production consists of non-food commodities such as rubber,
s cotton, and jute, and quasi-foods iike coffee and tea. Even the food
- crops that are raised such as pineapples, sugar cane, and cocomuis are
intended mainly for export to Western countries. FHowever, monies derived
fom plantation-crop exports help to pay for the importation of much-
l‘ needed foodstuffs. In Southeast Asia the principal plantstion crop is
H rubber. but coconuts, tea, oil palm, and fiber cropé have consideratle
f local significance. Malaya is the leading plantation-crop producer,
“ but South Vietpam, Cambodia, Thailand, and Burma also have significant
; outputs.

EAER OSSP o Memtinieanp iip e pat

The total amount of food available in any couniry is a function
. of the food produced in that country, plus imports, minus exports.

Total food availability does not automatically equate with total food
i consumption. A consideradble amount of food is lost by wastage, spoilage,
) rodent damase, improper cooking, and diversion to other uses such as
i animal feedi; seed-etock, and industrial purposes. The loss of food
from vastage and spoilage is high, and the lack of adequate transportn-
tion facilities limits the export and preservation of the perishable
foods grown. The general inadequacy of storage facilities leads to
considerable vastage from rotting, rodents, insects, and contaminatiomn.

i 2, Availability of Food
|
I

- #3ome of the food used for animal feed will, of course, eventually be
f utilized by man if the aniaal is slaughtered for human consumption.

I However, about T vegetable calories, on the average, are required to
produce 1 animel calorie. This is one of the prime reasms vhy animal
products are scar-2 in the diets of Southeast Asian peoples, See,
Georg Borgstram, The H Planet: The Modern World at the Edge of

Fumine, Macmillan: N.Y., 19605, pp. 25-39.




An anslysis of the food resources of Southeast Asia must begin with
rice, the preferred food of the majoritiy of people and the basic element
around vhich most meals are planned. There exists no single food of
comparable importance in the diets of Americans or other Westerners.
Given the climatic, topographic, end soil conditions of Southeast Aeia,
no other crp can produce as many calories per unit area. Of all the
foodstuffs that can be grown in large and reliable guantities in this
region, rice undoubtedly has the most useful proteins and the most
digestible carvchydrates. Unmilled rice has a higher biological value#
than any other grain (rice 85.1, wheat 83.0, rye 80.k4, maize 84.7, and
cats 82.1). The advantages of milled rice over other milled grains are
even greater (rice 79.0, whest 63.5, rye 69.7, and maize 36.2).

Table I shows rice acreage, total production, per cepita production,
and rice ylelds per acre for the major producing countrics of Azia. 1In
terms ol total production the countries of Mainland Southeast Asia rank
fairly low; however, in terms of per capita production, Burmma, Tha'land,
Cambodia, and the two Vietnams rank higher than any other Asian countries.
Their high per capita production permits them to export iarge quantities
of rice. ‘The table alsc indicates that the yleld per acre is much lower
in the study arsza than it is in Japan, Taiwan, and South Korea. In
several of the countries listed in the table (e.g., China, India, and
Japan), rice is only one of several important grains produced, whereas
in Southeast Asia, no other grain has more than minor significance. This
should be considered when evaluating the figures in Table I. Also, it
should be noted that rice production fluctuates scmewhat from year to year,

although the long-range trend is upward.

Other foodstuffs in addition to rice are produced in Southeast Asia.
Among the more important are maize (corn), millets, sesame, cassava,
sweet potatoes, yams, pulses (beans and peas), a wide variety of vegetables
and fruits, sugar cane, sugar palm, coconuts, and peanuts. Roots and
tubers such as cassava and sweet poctatoes are grown in moister areas, and
it 1s thought that their production could be increased consjderably.
VWhether this would b= desirable is open to gquestion, because the starchy
tubers might tend to replace rice in the diet, and they are inferior to
the grain in over-all nutritional value. Pulses such as soybeans and mung
beans are not produced in as large quantities as they could be, nor are

#Biological value refers to the quality and relative ebsorption capacity
of the amino acidis contained in the various proteins. Specifically, it
is the per cent of absorbed nitrogen retained in a body when the food-
stuff indicated is the sole source of nitrogen. See, S. Davidson and
R, Passmore, Human Nutrition and Dietetico, 24 Ed., Baltimore, Williams
md wilku.’ 1%3, ppo 81’820
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they regularly included as part of the daily fare. A greater emphasis
on the pulses would help to augment the limited protein intake of South-
east Asian peoples; unfortunately, the pulses are lesx digzestible and
not as well liked as rice. Recent research indicates that housewvives
can be taught to mix protein-rich soybeans with rice or other staple
foods, thereby making the pulse more palatable and helping toc overcome
protein deficiencies.

The aniaal foods of Suutheast Asia consist principally of fish,
both salt and fresh water varieties being important. Pork is the
second mcst common animal product and is conswmed at least occasionally
by all people in the i1egion except Moslems, Cattle, watar buffalo,
poultr;, goats, and sheep are present but are not important sources of
food for the bulk of the population. Cattle and water buffalo produce
some milk, and poultry produce some eggs, but the amounts are grossly
inadequate for the number of people living in the area. [Fish, vhether
fresh, dried, salted, or in the form of a sauce or paste, is the only
animal prciuct that is a camon ingredient in the diet of the rice eater.
However, the relsatively high price of fresh fish and the limited supply
of processed fish, as well as their poor keeping quality in the tropics
and inadequate marketing facilities, have denied most people the quantity
of fish they need for good health. Even along the coastal waters and
the numerocus rivers and lokes, consumption is frequently lower than
would be expected. This is partly due to inadequate fishing equirment,
poor trunsportatison and distribution systems, and unsatisfactory methods
of preservation. Despite these problems, expansion of fisheries, in-
cluding development of more fish ponds, probtably represents the most
economical and acceptable msthod of increasing animal-protein production
in Southeast Asia.

Regional distributicr of food r.sources in Southeast Asia 1s another
important facet of the total psttem of food availability. Mgure 4
illustrates this by shoving the distribution of cultivated land for the
entire region. Miltivated area compr'ies all the land that is regularly
planted to cr s, zomes of shifting cultivation are not included, because
st eny given ii.i: unly & very small portion of this land is actually
under cultivation. Camparison of Figwe 4 with Figure 3 (Physiogrsphic
Proviaces) indicetes the close correspondence between cultivated areas
and the alluvial pleins and deltas of the great riverine s steus,

Another method of showing the regional dis?ribution of foodstuffs
is to devise a <ystem for showing food availability by regions. Four

such typec are showr in Figure 5: (1) Zcnes of Maximmm Food Availability
(major metropolitan areas and principal ports); (2) Zones of Secondary
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Food Availability (arees of intensive cultivation where most damestic
food 1s produced); (3) Zones of Tertiary Food Aveilability (areas of
specialty agricu'ture vhere & certain kind of food such as vegetables
or cattle may be 1elatively plentitul); and (4) Zones of Minimum Food
Availability {areas of shifting cultivation).

The larger cities (Saigon, Rangoon, Bangkok, Hanoi, and Singapore)
are the places vhere the greatest abundance and diversity ¢ foods can
normally be found. Although littles food is produced within the built-up
portions of the city, the urban hinterland is ususlly an area of inten-
sive vegetable and fruit production. All of the large cities of Southeast
Asia, exnept Singapore, are situated in the heart of major agricultural
areas, Their proximity tc food resources, combined with their location
at the focd of traneportational networks, assure the large cities of
a better food supply than other areas. Furthermore, many of the large
cities are major ports; therefore, considerable gquantities and varieties
of imported foods arrive periodically, and most food exports pass through
on their way to overseas markets. Most of the food processing industries
of Southeast Asia are located in the urban areas becavse the cities re-
present the major market for processed foods. In summary, the large port
cities are the only places in Southeast Asia where really substantial
quantities as well as a wide selection of varieties of food are likely
to be found in one place.

Ranking next to the metropolitan areas in terms of food abhundance
are the somes of intensive agriculture; these correspond closely to the
sawvah and intensive dry-fieid types. Although these areas generully
have plentiful supplies, the food is evenly distributed over the land,
and large quantities are not usually stored in one place. Rice comstitutes
the principel surplus food item, and it is genernlly stored in huts
adjacent to the famer's dwelling. In Sou*heast Asia farmsteads are
clustered in asmall villages, and the typical village could probably supply
reasonable amounts of food, purticularly after the main harvest in
November. In addition to rice, these areas grow many vegetables and
fruits with sons varieties being available throughout the year. Animals
suck as pigs, cattle, chickens, and ducks are conmonplace in all zomet,
but generslly not in great mmbers., Fish can be caught in nearby sawahs,
fish ponds, and rivers.

Areas of plantation-crop agriculture generally do not produce
sutficient food to support the lccal population. Yet, food availability
and diets on the plantations are among the best to be found in Southeast
Asia. Incomes within the plantation-crop zones are higher, transportation
fecilities are good, and the managers of estates are usually sufficiently

! enlightened tc realize the iuportance of good diets in maintaining the
’ health and prodvctivity of their workers. Consequently, thcse enclaves
of deficiemt food production often have more and better edibles available
than the surrounding areas.
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Figure 5 also illustrates same of the zomes of specialty agriculture,
In such arses one kind of food may be relatively abundant although food
in general is comp&ratively scaxce. An example would be areas where
cattle breeding is a specizlty.

Areas of minimm food availability in Southeast Asia correspond
approximately to those of shifting agriculture., Within these areas
permenantly cultivated land is scarce, transportation is primitive, and
market facilities are practically nil. Shifting cultivation occurs
yrincipally in hilly or mountainous, highly inaccessible terrain, which
comprises a large part of Southeast Asia.

3. Diseases Associated with Food Deficiencies

For Southeast Asia as a whole, malnutrition is not a serious
problem, but it does exist to some extent. This situation is more the
result of a lack of the protective qualities in foods than of insufficient
quantities. Many deficiences are at least partially the result of
primitive food customs and the general lack of public information con-
cerning the proper camposition of a balanced diet. Even same modern
practices are injurious, such as the use of highly milled (polished)
rice in place of the hame-pounded variety. The milling process removes
much of tha thiamine, thereby increasing the risk of contracting beri-
beri, an incapacitating and potentially fatal disease., Regardless of
vhether they consume polished or hoame-pounded rice, most Southeast
Asians have too high a proportion of rice in their diets and not enough
protective foods such as meat, milk, eggs, pulses, and fruits.

No recent dietary surveys have been ccnducted in Laos or Cambodia,
but studies have been ccapleted in South Vietnam, Malaya, Thailand, and
Burma., Although each country exhibits its own unigue pattern of malnutri-
tion, many problems are camnon to the entire region. The most pervasive
and serious of these problems are thiamine and riboflavin deficiencies.
Other cammon disorders are anemia (insufficient intake of iron) and
goiter (lack of iodine). Protein and vitamin A deficiencies are serious
in many areas, but they are confined mainly to the vulnerable groups--
young children and pregnant or lactating women. Few problems relating
to vitamin C or D intake have been noted by nutritional scientists in
recent studies and, for most adults, protein consumption appears to be
adequate, Nevertheless, the small stature of most Southeast Asian
people may be due in part to the relatively low amounts of high-quality
animal proteins in the diet.
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The solution to the malnutrition problem aprears to lie in effective
education of the people in proper methods of cooking and prepeiation of
balanced nmeals. Use of hame-pounded rice rather than polished rice
would do much to eliminate thiamine deficiencies, but the polished
variety is much more popular with most of the people. Vitamin enrich-
ment of rice, and encouregement of a greater use of pulses, liver, milk,
eggs, nuts, ynast, iocized scli, and vegetables high in irun content,
would substantially reduce the other principal deficiencies. One of the
quickest and most certain means of veducing malnutrition would be vo
erpand and mudernize the fishing indw.tries of the various countries.
Fish are highly acceptable to most Southeast Asian peoples, and increased
quantities could raige riboflavin, calcium, and animal protein ir akes
to acceptable levels,

Throughout Southeast Asia other food-related diseases are known to
occur as a result of poor damestic and public hygiene. Typhoid and
cholera are two of the best known epidemic diseases which may be spread
by the use of human excrement for fertilizer, poor sanitation in the
home and marketplace, and the use of conteminated water. The use of
human manure, a practice prevalent in several Southeast Asian countries,
greatly increases the danger of transmitting fecal-boime discases by
eating uncooked food. Many foodstuffs become contaminated as a result
of roor processing techniques or in the unsanitary warketplaces, thereby
resulting in a wide variety of disesses. Polluted water is comon
throughout the region and is a major cause of intestinal ailments, in-
cluding debtilitating parasitic infestationm.

4. Potential Military Applications

a., For indig=nous forces

The indigencus military forces of each of the Southeast
Asisn nations are primarily dependent on the focd production of their
owvn country. 8Small amounts of food are imported to siupplement and
diversify the basic menu, but the bulk of *he ratioms is purchased from
darestic suppliers. There are few problems of food acceptability because
military dietc are similar to those of civilians. In all cases, however,
military personnel receive better balanced and more nutritious meals than
does the avereage civilian.

Rice is the principal element in the military diet just as it is
in the civilian. Many members of the military forces become accustamed
to overmilled (polished) rice during civilian life, and this preference
continues after induction. Leaders in the military services realige that
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| underailled rice has a much higher content of thiamine, which prevents

E beriberi, thar the overmilled variety has. Although several of the

i military forces provide undermilled rice two or three times o week, they

| generally find a low level of acceptability for it. This is a major
Problem for all the military establishments in Southeast Asia. Vitamin
supplements and enriched rice have been suggested as alternatives, but
additives are expensive.

Under normal garrison conditions the transportation facilities of
most Southeast Asian nations are adequate for supplying fresh food.
4 When troops are in the field, particularly in the more isolated border
areas, it dbecames difficult to assure a conetant supply of fresh food.
The lack of adequate refrigeration and storage facilities leads to
rapid spoilage, especially during periods of excessive humidity. In
4 the dry season, food may become contaminated by dirt, sand, and dust
> { during periods of high wind. Forturately for the indigencus military
forces, rice, dried fish, and dried pulses--foods which cons’itute a
large part of their dietary allowance--do not spoil easil: during storage,
even under the most adverse conditions.

b. For non-indigenous forces

It 1s a foregome conclusion that any Western military force
operating in Southeast Asia must be supplied primarily from its home
base, Nevertheless, a military force expecting to remain in Southeast
1 | . Asia for a period of time could develop local supplies of food. In
] most parts of Southesat Asia--the sawahs excepted--there is considerable
unused land that could be converted to vegetable gardens or fruit
orchards. The highland or plateau areas are particularly suited to this
type of cultivation, and many of the familar mid-latitude vegetables
i and fruits can be grown in these cooler areas. Raising animals for a

meat supply is also feasible in the highlands, although this would be
: BOoTe expensive and might require specialists in animal husbendry.

All Western personnel in Southeast Asia should be aware of the
problems poded by the use of human excrement as a fertilizer. Almost
] all raw food procured in this region is susceptible t¢ such rontamination,
[ and all local foodstiufts should, therefore, be inapected by an expert
]
i

before procurement. Ailments such as bacterial infections and helminthiasis
(infestation by intestinal worms) are not likely to be a problem when
military —arscunel are under the discipline of garrison or bivouac living,
but for individuals on pass ur for groups foraging ebout the countryside,
there is a strong possibility of consuming contaminated food,
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c. Imergencies and survival

It is poesible for individuals or small groups to become
separated from their main units and their normal mess facilities. Unless
wvell supplied with field rations, such detached units may be compelled
to seek emergency foods for survival purposes., Tropical areas offer
voasibilities for year<-round foraging. For emergency purposes food is
generally available in one form or another in nearly all parts of South-
east Asia throughout the year.

If men become lost in a densely populated ar=a such as the sawah
areas, they will probably find a plentiful supply of rice and a wide
variety of other foodstuffs available for purchase in the village
marketplaces. Rice is easy to prepare since it can be cooked simply
by boiling in a small emount of water in a sanitized container. Adding
the meat and vegetable portion of a '"C" ration, or any flavoring agent,
to the rice produces a good field meal,

Foreigners in any part of Southeast Asia should be cautioned against
eating native food without first thcroughly cooking it. An exception
is fruit, vhich may be consumed after washing with clean water and peel-
ing the skin. In this area it is the custom of same people to eat raw
fish, This is very dangerous for Westerners, particuviarly if they eat
fresh-vater fish. Non-poisonous fish caught in salt water :.:e usually
safe, but many of the fish in the seas around Southeast Asia are poisonous.

. It is always advisable to cook native foods in order to sliminate the

danger of producing serious bacterial infection and worm infestation.

In sparsely populated areas it is doubtful if food can be procured
from local farmers ox marketplaces. However, there is hardly a place
in Southeast Asia vhere small mmbers of aen cannot survive off the
land vhen motivated by acute hunger. Under such adverse conditions
anything that has nutritional value and is non-poisonous can and should
be eaten.

The best method of becoming acquainted with the emergency foods of
Southeast Asia is through persomal identification in the field, prefer-
ably with instruction by experienced teachers. If one lacks experience
or information, a fev general survival rules may be of some help:

(1) Proteins and fats can be nbtained by shooting or trapping
small animals such as dogs, cats, rats, frogs, snakes,
turtles, badgers; weasels, squirrels, etc. (Animals such
as various species of deer, wiid boars, honey bears, wild
oxcn, and fowl are more desirable but usually much more
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(@)

(3)

()

(5)

aifficult to obtain.) Even wormy or maggot-infested meat

has good nutritional value and can be consumed after thorough
cooking. Many insccts (e.g., cicadas, ants, grasshoppers,
caterpillars, giant vaterbugs, termites, grubs, crickets,
etc.) are nonpoiscnous and very nutritious. They should

be fried or roasted and the legs removed before eating.

Thare are many edible fruits in Southeast Asia, moat of
wvhich have good nutritional value, particularly in vitamin
content. Unfortunately, only a few produce good fruit in
the wild, forested regions. Bananss abound throughout South-
east Asia, but the uninitiated will find it difficult to
distinguish them from plantains, which should be coocked
before eating. Wild or semi-wild aangos are pear-shaped,
have yellow to black skins, and a delicious yellow fruit.
The large, melonlike fruits of the papaya tree are excellent
food and are especially rich in vitamin C. Toxic fruits

are rare in this area.

The roots, stalks, leaves, or other parts of many plants
found in Southeast Asia are edible after they have been
cooked in a small amount of water. It is wise to avoid
those wvhich taste disagreeable or have a milky sep as these
are likely to te poisonous.

When in doudbt about the edioility of & plant, it is good
policy to seek the advice of friendly natives, if possidle.
They know wvhich plants are edible and vhich are poisonous.

If the aree is inhabited by monkeys, observe the food that
they eat and attempt to obtain the seme. It will usually
be safe.

III. The Food Resources of North and South Vietnam

In 1954 the Geneva Agreement divided the fommer colony of Fremch
Indochins into four independent political wunits: (1) North Vietnam; (2)
South Vietnam; (3) Lacs; and (4) Cambodia (sce Fig. 1). Despite the
present political schism, the two Vietnams have many physical and
cultural similarities. The most important of these similarities is the
damination of both countries by the Annamese (or Vietnamese), an ethnic
group vith strong cultural ties to the Chinese. Physiographically, both
north and south have large deltas, narrow coastal plains, and extensive
interior highlands, Climatically, both sectioms are influenced by the
Asian monsoon; yet temperature seasonality is notably more promcunced
at the higher latitudes in the north where winters are significantly
colder, Agriculturel land-use is basically similar in the two sectious,
although the south is normally a surplas producer of food while the north
is a deficit area,




1. Regional Differer.ces

The two Vietnams, liks most other parts of Southee.. Asia, are
prisarily producers of rice. Many other foodstuffs are growvn, but none
of these approech rice in terms of importance to the Vietnamese diet.
Anima) foodstuffs are dominated by fish, witn several other products
availsble in smaller quantities. Vietnam has ome of the best natursl
endowments for agriculture in Scutheast Asia, and in normal times it
can previde its population with reasonably adequate diets. Probably
it could greatly increase its food produc’!.on. The distribution of
same of the principal crops produced in Vietnam is shown in Pigure 6,
and production statistics for selected agricultural camodities and
livestock are given in Table IIT.

In temms of the character and availability of focd, Vietnam (com-
sidering North and South together) may be divided into five principal
regions (see Fig. 6): (1) the Mekong Delta; (2) the Central Highland;
(3) the Coastal Lowland; (4) the Red River Delta; and (5) the Northern

Highland.
&. The Mekong Deita

The Mekong Delte, which comprises the scuthern ome-third
of Scuth Vietnam, is one of the most important sgricultural regions of
Southeast Asia. Its alluvial deposits constitute an extensive area of
very flat and Zertile land with abundant water provided by the abnual

- floods. This agriculturally-favorable physizal enviromment has the

further advantages of a dependable supply of human and animal labor and
the impetus supplied by French investments in the area. The result ie
that this formerly swampy region is now the leading rice producer of
Vietnom. This region has the highest proportion of land converted to
rice fields, the highest average yields per acre, and the highest
production per werker of any part of South Vietnam, In normal times,
the delta has a large surplus of rice for export to other parts of the
country or to ov~rseas markets,

Despite its predominance, agricultural methods practiced in the
Mekong Delta are not as intensive as in certain other sections of
Vietnam. Most of the rice grown in the delta does not have the benefit
of controlled irrigation; instead, reliance is placed on the floods of
the Mekong. Also, considerable cultivable land in the area is not used
for crops, and that which is used is not normally double-cropped (i.e.,
planted to two crops in one year). If controlled irrigation were intro-
duced, the unused land planted to crops, and the practice of double-
cropping instituted, the Mekong area could increase its production
considerably.
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TABLE IT. PRODUCTION CF PRINCIPAL CROPS AND LIVESTOCK,
NORTH AND SOUTH VIETMAM: 1964+
Crop Area Production Yields
gacrea! gnetric touz glsza.crez
Rice, paddy 5,992,220 4, 512,000 1,660
Cassava , 400 85k, 6,430
Sweet potatoes & yams 45k, 480 811,000 3,935
Sugar cane 46,930 732,000 34,3%
Naise 582,920 274,000 1,036
Peanuts 96,330 42,000 960
Dry beans 153,140 13,000 190
Soybeans 64,220 9,000 310
Cottonseed 46,930 4,000 190
Tes 29,640 4,000 300
Livestock (numbers)
Pigs k4,208,000
Buffaloes 1,508,000
Cattle 756,000
South Vietnam
Crop Aves Production Yields
acres ‘metric tons) glbs[acrez
Rice, paddy 6,328,140 5,185,000 1,805
Sugar cane 83,980 1,055,000 27,700
Sweet potatoes & yams 118, 566 301,000 5,600
Cassava 106,210 289,000 6,000
Bananes L4, 460 237,000 11,755
Rubber = eceeee- TH,200 eee--
Pineepples = eeccc--- 57,000  eeee-
Maize 91,390 ,000 1,110
Peanuts 86,450 36,000 920
Copra eeeeee- 24,000  -eee-
Dry beans kg, koo 14,000 625
Tea 2k, 700 5,400 L8o
Potatoes ugh 3,000 13,390
Livestock (nmusbers
Pigs 3,331,000
Cattle 1,183,000
Buffaloes )
Goats 34,000
Sheep 3,000
¥Source: ¥AO, United Nations, Preduciion Yearbook, 1969, Vol. 19, Rame, 1966.
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The only other food crops of more than local signiricance grown in
the Mekong Delta are coconuts and zugar cane. Coconuts, the source for
copra and oil, are raised in groves along the sand, coast of the delta.
Sugar cane is grown on the northern margins of the region in the vicinity
of Saigon. Mulberries, cotton, and other sources of fiber are also
widely cultiveted but do not contribute to the food supply of the area.
Most farmers in the delta raise msize (corn), cassava, vegetebles, and
fruit, but usually omnly enough for their families and perhaps a small
surplus for sale in the local marketplace, Each family keeps a few ducks,
chickens, and pigs, and catches fish in the numerous canals and streams
of the delta. Although farming is bas!cally of the subsistence type,
generally there is surplus rice which can be sold in the village. During
the dry winter season, the peasant seeks to supplement his income through
temporary employment in one of the larger villages or the Saigon-Cholon
metropolitan area,

b. The Central Highland

The Central Highland is the largest agricultural region of
South Vietnam but the least productive. The region is a series of hills,
mountains, and plateaus occupying &ll the land north of the delta and
west of the narrow coastal plain. Prior to 1956, agriculture in this
sparsely ponulated and heavily forested area was limited to the shifting
cultivation of montagnards (mountain people) and same plantation
production of rubber, tea, and coffee. In recent years the Vietnamese
. govermment has opened the region to agricultural settlement by farmers
from the overpopulated coastal and deltaic areas. Development has heen
slow, oving in large measure to Viet Cong and North Vietnamese insurgents,
With sn estimated five million acres of arable land, the Central Highland
has the potential to become an important producer of certaln foods that
are in short supply in Vietnam, such as animal products, vegetables, and
peanuts. However, much of the agricultural production of this region
will probably become oriented toward industry and export crops, with
fibers, rubber, and tea likely to dominate., In terms of present
production, the region is not very significant except for isclated areas
of cattle breeding ard the recently developed vegetable farms in the
vicinity of Dalat.

¢ The Coastal Lowland

The Coastal Lowland is the smallest but riost intensively
developed agricultural region of South Viatnam., The region consists of
a narrov coastal plain and a series of small deltas situated hetw.een
the South China Sea and the Central Highland. Moat of the agricultural
development is located in the small delias, ncme of which appraches
the size of the Mekong or Red River Deltas. These small patches of
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alluvium have been cultivated for centuries and nearly all the arable
land is planted to crops. Rice is the principal crop; unlike the Mekong
Delta, bowever, there is considerable use of ccntrolled irrigation and
double~-cropping, indicating more intensive land use. Nevertheless,
yields are lower on the average in the Central Lowlands than in the
Mekonz Delta. Population density is high in this region, and the annual
hurvest of over ote million tons of umilled rice does not guite satisfy

ite needs. The deficit is usually made up from surpluses in the M:kong
Delta.

The Coastal Lowland also produces substantial amounts of sugar cane,
coconuts, and subsistence crops such as cassava, beans, vegetables,
fruit, and tobacco. Most farmers reise poultry and rigs for their own
consumption. However, population densities are so high in some areas
that far tco little land remains for the proper care and grazing of
animals. This region cannot be expected to have large increases in food
production because almost all the good land is being utilized at or near
its maximm capacity.

d. The Red River Delta

The Red River Delta is the most important agricultural region
of lorth Vietnam. Like the Mekong Delta, this region is daminated by
wet-rice cultivation. However, the northern delta differs from itvs
southern counter=part in several respects., Controlled irrigation is used
throughout the Red River system, although the primary purpose is to
regulate destructive floods rather than to supplement insufficient rain-
fall. Population densities are exceedingly high and land-use practices
are more intensive with higher yields than in the Mekong Delts. Even
80, the Red River area is a deficit produrer of rice.

In addition to rice, most of the other subsistence crops mentioned
in connection with the other reg:lonl of Vietnam are grown in the northern
delta. As indicated in Table 2, sweet potatoes, yams, and cassava are
well represented. In the Red River Delta, great emphasis is placed on
maigze (corn) es a dry-season crop, beeause of its nigh ylelds under
sunny skies and controlled irrigation. Comm is often planted in fields
vhere rice, for cne reascn or another, camnot be doudble-cropped. Plen-
taticn-crop agriculture has never been of more than minor significance
in any part of Korth Vietnam, and certain strictly tropical crops such
as the banane and the coconut dc not thrive ip the elightly colder
winters of the north,

The Red River Delta has an avernge population density of about 1,000
pecple per square mile, with same provinces exceeding 2,000 people per
square mile. These densities are amomg the highest in the world, and




give testimony to the intensity of agricultural production in this area.

Almcst no usable land remains for future expansion of agriculture, At

present, there is little land available for the pasturage of animals.

In same places there is not sufficient land to accammodate draft animals, i
and there hmman labor is used exclusively, '

e. The Northera Highland

The last of the agricultural regions of Vietnam is the
Northern Highland. This region is similar in many respects to the Central
Highland, and the two are joined by the Chaine Annamitique (Annamite
Mountains). Both are primariiy zones of shifting agriculture inhobited
by primitive tribesmen. An important difference is the existence of
terraced rice fields in the Worthern Highland along the Chinese border,
This is due to Chinese influence. uJver-all food production in the regiom,
however, is ccanty and scattered.

2. Procurement of Food

The Saigon-Cholon metropolitan area, situated in the northeast
corner of the Mekcng Delta, is the point of maximum food availability in
South Vietnam. Saigon ic connected with the fertile Jelta by canals and
vatervays vhich are excellent avenues for transporting surplus rice to
the city for milling and marketing. It is also near the center of the
principal sugar cane area of South Vietnam. The city is connected by
road vith the vegetable farmms of the Dalat area in the Central Highland,
Saigon is the principal port of South Vietnam and thu ‘was maximm sccess
to imported foods as well es being the leading sbipping center for exports.

With respect to food supplies, Hanoi is the northern equivalent of
Saigon except that it lacks the port function. This capital and largest
eity of North Vietnam is located close to the center of the highly pro-
ductive Red River Delta. Railroads, canals, and roads connect Eanoi
with the port of Haiphong on the Qulf of Ton.in as well as other
imvortant points in the delta, Farther south, in the Coasstal Lowland,
the saaller cities of Vinh and Dong Hal are points of secondary food
availability, besed an the productivity of their small deltas., They
may be compared witbh the South Vietnamese coastal cities of Da Kang,
Hue, and Nha Trang in terms of available food.

The great river deltas--the Mekong and the Red--rank next to the
major cities with respect to evailable food. 'The smaller deltas along
the coast are secondary areas. The extensive territory of the Central
Eighland wnd Northern Highland is deminated by shifting cultivation and
has relacively li<tle food for procuremsnt. In some parts of the high-
lands there are cattle breeding &nd vegetable farms, but these are
excepticas to the general rule.
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3. Dietary Habits and Taboos

Rice is the principal foodstuff in Vietnam and constitutes the
basis of the typical diet for all ethnic groups in the cities, lowland
villages, and highlands. Some distinctions can be made in certain of
the secondary foods consumed, and class differences exiat with respect
to amount and quality of food eaten. Moat authorities agree that there
is no area of recurrent famine and no genuine atarvation in Vietnam,

It is estimated that the average Vietnamese conaumes about 2,100 calories
per day, and many--ecpecially in the cities--have much greater intakes.
In the quantitative sense, this diet is very nearly adequate. However,
caloric requirements vary considerably for children, adult males, and
adult females, and also depend on the occupation of the individual.

A manual laborer needs more calories than a sedentary office worker
(altnough in Vietnam the office worker i1s likely to receive more).
Calculated requirements for Vietnamese civiliuns range from 1,120
caloriea for a child less than ome year old to 2,682 calories for a
young man between the ages of 16 and 19.

A dietary survey involving Vietnamese military personnel, military
dependents, and civilians wvas completed in December 1959. The nutri-
tional status of the military forces was found to be superior to that
of the other groups. The civilian sample wvas the mnst poorly nourished,
but most civilian diets were reascnably adequate. Among the civilians
surveyed, inhabitants of Kontum province in the Central Highland were
the worst fed, vhile urban children attending schools were the best
nourished. The upper classes in all areas have better than average
dtets wvhich include many Westam and Chineae foods. The poorer claszses
subsist largely on rice and fish. The following tables (IIT and IV)
present a general picture of the diets of South Vietnamere military and
civilian groups.

The data in Table IV were obtained by questionnaire, and are
undoubtedly too low because the average Vietnamese does not take into
account the snacks consumed every day and would not report them tc an
investigator. 7The typical Vietnamese views his daily food intake in
terms of three kinds of meals: (1) a filling meal, the only ome that
is likely to be mentioned to an investigator; (2) a cooling meal, usually
consisting of beverages; and (3) a "greed" meal, represenici Uy sweei-
moats and a number of locally-prepared delicsacies. Many 07 these cooling
and greed meals are purchased from street vendors vho practice their
trade on all city astreets and most roads between villasges. They offer
a wvide variety of food stuffs, including such items as sliced pineapple,
lemonade, soup, and green papaya. The amount of all such foods consvmed
during a day is dietarily significant but defies exact computation.
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TABLE ITI. THE BASIC GARRISON RATION OF VIETNAMESE
SOLDIERS AND SEAMEN: 1959%

Administrative Foods (Purchased centrally for Grams/Man/Day
entire military forces)
Rice, dry * o 6 6 o s s s s s 6 3 s u e e s o s s e e s s TOO
“a ] . L) . L L L] . L L) L) L) » ] L) ] ] L L) L] ] L) L) . ] L L) 15
w.t L L] L ] L] . L) . L . L) L . L) L) ] ] ] . L ] ] L) L) » . 25
mr L) L] L) L ] L L L L) . ] L) . L) ] ] ] L) L) L) L] ] ] L . ] 25
kaing Ol & ¢ ¢ o ¢ ¢ o o 4 6 6 0 5 6 0 0 0 o ¢ o o o 30
NMuoc Mam (ﬁ'h 'Q\lce) ¢ o6 o o s s e 0 s 0 0 e ¢ o s s 0 ols
Other Fo (Perishables, purchased locally)
Fresh vegetables . . . . . & e ¢ e o s e s o s 0 e e s 200
Fresh frults . « o ¢ ¢ o ¢ o o ¢ ¢ 6 o ¢ 6 6 0 ¢ 06 o o 200
Fresh ﬁﬂh, O o o ¢ s o 0 0 0 o 0 0 ¢ o 0 0 ¢ ¢ 0 s 0 o lm
Fresh pork, or . 2 ¢ ¢ ¢ ¢ s 0 4 0 0 0 0 0 o o 0 o 21‘0
Fresh beef, chicken,orduck............. 300

NOTE: The entire ration averages about 3,290 calories per man per day.

TABLE IV. DAILY RUTHIENT INTAXE PER INDIVIDUAL FOR
VIETNAMESE CIVILIANS: 1959*

Highland Coastal Lelta
Dwellers Dwellers Dvellers
Calories 1,692-3,011 1,543-1,944 2,000-2,078
Protein
Total (grams) 66-63 £5-69 69-T1
% of calories 11.1-17.0 11.3-17.9 13.3-14.2
Animal (grams) 16-50 13-26 11-29
% of calories 2-10 2.7<6.7 2,1-5.8
Fat
Total (grems) 11- 40 6-11 27-28
% of calories 12, 3-14, 4 2.9-5.4 11.6-12,8
Carbohydmate
Total (grams) 381-579 292-417 365-390
% of calories T-TT 75.7-85.8 73.0-T5.1

*#3ource: U.S. Interdepartmental Committee on l!utr.ltion for National
Defense, R i e trit re be
Washington, D.C., .
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The cirilian dlet differs fram the military ration primarily in total
celories and quantities of fresh meat consumed. Rice constitutes 60 to
80 percent of the total calories in the civilian diet. The remaining
nutrients are derived chiefly froum sugar, sterchy roots, fresh vegetables
and fruits, fish, nuoc mam*, and beverages, of wvhich tea is by far the
most popular. The typical diet is poor in meat, milk, eggs, and other
foods that are high in protective values. Generally, civilian families
est meat only two or three times a week, usually as pork "fatback”,
chicken, or duck. Eggs are well liked by the Vietnamese, but are too
expensive for regular consumption by the average family.

In terms of food preferences, it should be noted that the Vietnamese
(11ke the Chinese) have a trsditional dislike for milk, This antipathy
has been overcome among some Westernized urbanites, but milk production
and consumption remain low., A detrimental food habit that has developed
in recent years is the preference for overmilled (polished) rice (see

page 12).
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in olber sections of Soulheast Asia there are numercus distary
taboos in South Vietnam, especially for young children end pregnant
or iactating women. Children are often forbidden to eat certain foods
in the belief that the foods might cause worm infestation, or be harmful
in some other way. Pregnant women often refuse to eat sufficient food
or certain types of food because of their desire for a small child,
Many taboos regerding children and women have no scientific basis and

.do considerable nutritionsl harm.

k, Vulnerability of the Food Supply

Because of the subsistent nature of most Vietnamese farming,
the people are lees seriously affected by war and other national celamities
than the population of those countries dependent on trade for much of
their food., Vietnsm has shown that it can survive and feed itself during
wartise, as it aid during the World War TI period of 1939-1945, and
again in the postwar confiict with the French. However, South Vietnam
is now confronted with a situation that is sericusly taxing its atility
to develop its resources. Viet Cong and North Vietnamese military and
grerilla activities Lave prevented needed improvements in food production
and distridution, despite the initiation of new agricultural programs
end considerably American aid. .ince Viet Cong guerillas live primarily
off the lana by expropriating local food supplies, their operations tend
to reduce the emount of food available to civilians. Also, the insurgente
have been successful, at times, in disrupting movesents of food from the
Nekong Delta into the Sajgon area. VWithdrawal of the Viet Cong from an
area usually results in an improvement in the food supply.

#uoc Nem is a pungent fish sauce made by fermenting and pickling smell
fish i{n salt. Tt is very ropular with all sesments of the voruwlation and
because of its valuable proteins, is highly nutriticus (J. May, p. 83).
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In some years Vietnam's food production is adversely affected by
natural disasters. If rainfall is exceptionally heavy during the
early summer monsoon, flooding may destroy part of the rice crop., Too
Zittle min at this time, on the other hand, will reduce considerably
{ the ylelds obtained from the principal rice harvest. Destructive
! Tlooding is rare on the Mekong and its distributaries, but wvhen i+ does
occur it is often very serious because of a iack of forewarning. On
the Red River Delta in North Vietnam ruincus floods were common occurrsnces
until the development cf irrigation facilities brought them under control.
Natural or artificial destruction of key dams or sluices at & critical
time of year could result in disaster to the rice crop. The Coastal
Ioowlands and Red River Delta of Vietnam are subject to occasional late
sumer typhoons which sweep in from the Pacific Ocean acccompanied by
high winds and torrential downpours. Typhoons are particularly de-
structive to mature rice and sugar cane.

o b o [Ratinr e mi e & 4

IV. The Food Resourear nf Camhodia

In relation to its area and population, Cambodia has an agricultural
potential as great as any nation in Southeast Asia. With a populatimn
density of 85 people per square mile*, and with nearly three-quarters of
its land area arable, Cambodia is free from the severe population pressure
that burdens many Asian countries. In fact, Cambodia is probably under-
populated in terms of optimum utilization of its available land, a most
unusual situation for Asia.

The three most important geographic features in Cambodia are the
Mekong River, the Tonle Sap (Great Lake), and the Cambodian Plain., %The
latter is a low, flat area of alluvium adjacent to the Mekong and Tonle
Sap and encampasses about three-fourths of the total land area. The
Mekong, :riginating in the Tibetan Plateau, has a general north-south
orientation through Cambodia, but as it ruters Vietnam, the river course
shifts to the southeast. The Mekong is :omnected to the Great Lake by
the Tonle Sap River. Both the Mekong and the Great Lake are subject to
annual flocding, a fact of considerable significance in the agricultural
utilizaticn of the land. The lowlands formed by the plains adjacent to
the Mekong and Tonle Sap are the principal focus of population and
agricultural production in the country. The peripheral sections of
Cambodia consist of hills, mountains, or plateaus (except in the s ™th-
east) » but these are neither extensive aor exceptionally rvgged.

#Based on a population of 6 million and an area of nearly 70,000 square
niles.
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1. Roganl Differences

Cambodia does not exhibit the degree of regional contrast in
food availability that is evident in Vietnam, bacause most of its
territory is alluvial plains and thus arable. Only the border areas
are sufficiently rugged to preclude intensive agricultural development.
Rowever, a large part of the Cambodian Plain is not used for agriculture
because the country lacks sufficient people to settle all of its arable
land. Although differences are not great, it is possible to delimit
five agricultural regions in Cambodia: (1) the Mekong-Bassac-Tonle Sap
River Confluence; (2) the Southeast Regiap; (3) the Kompong Cham Redlands;
(4) the Western Regicn; and (S) the Peripheral-Upland Regior. These
vegions are illustrated in Figure 7o

a. The Mekong-Bassac-Tonle Sap Confluence

This region i~ cae of the oldest and most important arees
of food production in Cambodia. Near the center lies the cupital and
largest city, Phnom Penh. The principal feature is the strong develop-
ment of sawah (wet-rice) cultivation made possible by the use of floodwaters
from the Mekong River for irrigation. This region is charscterized by
three separate land-use bands parulleling the rivers. A schematic

~ 1llustration of this agricuwtural pottern is given in Figure &,

Imnediately adjacert to the rivers are natural levees, parts of
wvhich normally reasin abeve floodwater. The levees are generally
fertile and are well adapted to a wide range of crops and crop-production
practices. In the vicinitvy of Pimom Penh the levess are utilised pri-
merily for commsrcial vegetable gardening. Levea lands not used for
vegetable crops are usually planted to field crops such as cormn, field
beans, tobacco, psanuts, sweet potatoes, soybeans, sesame, and various
kinds of fruits. An interesting feature of this zone is the continuous
cycle of planting and bharvesting made possible by the slow retreat of
the summertime floodwater- which gradually exposes freshly fertilized
land.

The second land-use zone in this region comsists of a strip of marsh-
land lying behind the levee. This reluatively narrow band is usually
deeply flooded during the sumer, parts of the region being used for
production of "tloating" rice (a wvariety that grows repidly above the
rise of the floodwaters). During the dry season, if the floodwaters
recede gufficiently, corm may be grown in these areas.

The third btand, usually 20 miles or more in width, (s the szone of
intensive rice cultivation, Here, nearly all the land is planted to
rice. The rice is giown under floodwater coaditions, supplemented by
direct rainfall, There i1s little controlled irrigation in this regiom.
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b. The Southeast Region

The Southeast Region comprises most of the territory of
Prey Veng and Svay Rieng provinces on the western periphery of the Mekong
Delta. Although there is som: flooding of the Mekong in the immediate
vicinity of the river, the distinguishing feature is the dependence of
the rice furmmear on direct rainfall and its impounding. Various diking
and drainsge techniques are employed which control the wvater level
sanevwhat more effectively than is the case in the Mekong-Tonle Sap
region. The Southeast is prinmarily a rice producer with some corn along
the Mekong and sugar cane near the Vietnamese border,

¢o The Kompong Cham Redlands

North of the Southeast Region, centered in Kompong Cham
province, lies a slightly elevated region wl.. fertile red soils of
volcanic origin. This 1s the Kampong Cham Redlands. Part of the region
is situated along the Mekong and produces a moderate amount of rice.
However, the agricultural value derives principaily fram its suitability
for rubber, cotton, tobacco, and corn., Of these crops, rubber is by
far the most important in terms of both acreage and value,

d. The Westexn Region

The Western Region is centered around the Great Lake (Tonle
Sap) and has several differ=ntiating characteristics. Of primary
significaace is the anrual flooding of the lake, a result of backing ¢
of the waterc of the Mekong River. As the level of the lake rises, it
usually floods about 400,000 acres of the surrounding floodplain. These
flooded lands, where not too deeply inundated, are used for rice culti-
vation, much of the rice being of the floating variety.

Rice production is highest wst of the lake in Battambang province.
This area was essentially unused until the French opened it for sawah
cultivation. The French aimed at a syrter of large-scale tenure as
offering the best econamic return on tie heavy capitul cutlay involved.
Thus, while moderate-sized holdings reavined typical in the arcas of
pre-French settlement, the Battambang ar.- has much larger wnits. The
large farms of this region are more ad~ptable to mechanical cultivation
than most other rice-growing areas in ooutheast Asia. Also, the soils
are very fertile and plentiful irrigation wvater is available from the
Mongkol Borey River. Battambang province is nowv the leading rice-
producing area of Cambodia.
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e, The Peripheral-Upland Reglon

This region includes the remaining territory of Tambodia.
Nost ol 1t is forested and part is mowntainous or hilly. The prineipal
mountains are the Elephants in the south, the Cardamo:s in 'he southwest,
the Deng Rek ip the north, and a spur of the Annamitees in ihe east, The
most mmerous inhabitacts of tais region are the Kimer Loeu (upper
Cambodians), a more primitive group than the predominant Khmer of the
lowlsends. The major agricultursl practices are shifting cuwitivation and
extensive cattle grazing. Upland (dry) rice is the princi-u. crop; corn,
yans, and tobacco are also ruwiied. Some small and isolatel {.-1bee do
not fam but live entirely by hum*ing goame and foraging for wild yanms.
Very 1ittle surplus food is proiuced in this region.

In all the agricultural regions, rice ic the daminant food :rep.
It 18 also Cambodia's leadirg export. In 1963-5ls Cambodia exported
487,000 metric tons of rice valued at $57 million., The produz*ion of
raire has increased considerebly in recent yeaus, and tiis groin 48 now
the second most important food crop and one of the .owniry's lcading
exports., Cambodia's favorable climate, fertile soilz, .t /0ou Srainage
conditions are well suited for the intensive cultivation ~f a number of
other crops, However, instead of multiple crivving, only & single crop
is raised on mosv of the culiivated lands. In some areas 5 to 90
perceut of the arabie land is dsvoted to rice,

A substantial part of Cambodia's agriculiural output ccnsists of
& non-food crop, rabber. Indirectly, thie helys the food rituation,
becauvse the incow» derived from rubber exports peruits Cambodia to import
foods that are r produced in sufficient quantities damestically.
(Other agricultu. L exports include livestock, vepper, kayrok. soybeans,
fisnh, ana sesame sead. The rprincipal imported foods arz v .: and other
dairy products, flour, and sugar.) If the demand Zor nat.: 4l rubber
should increase in the future, Cambodia ¢ . .& easily expandi its acreage
of trees without any decrease in food productivity. Proluction of
supnlementary cxops could likewise be increased without sacrificing rice

acreage.

By Southecst Asian stardards, Cambocia is a prolific .ivestock
producer, Most farm families keep cattle or water buffalo wbick, how-
ever, arv used more for draft purposes than for focd. A small group
of Moslems (the Chem-Malay) near Phnom Penh raises cattle comercially
to suCply the uwban demand for meat apd for export to Vietnam and
Hong Kong. The estimated livestock count on Cambodiar famm: in 1965 was:
cattle, 1,%00,000; buffaio, 500,00C; and pigs, 845,000.




Far more important than livestock as a source of animal protein are
Cambodie's fisheries. Over 100,000 tons of fish are caught amuilly,
mostly fresh water carp. Since the great majority of villages in the
agricultural regions are located on wvaterways, practically all fam
families have a member or two cngaged in fishing on at least a pert-
time basis. The Great Lake constitutes a highly productive source for
both subsistence and commercial fishing.

The extremely large catch of fresh water fish is made possible by
a unique freak of nature. During July the heavy monsoon rains cause the
Mekong to flood. The floodwaters are unable to enter the congested
distributaries of the delta, thereby causing a back pressure which revecrses
the flow of the Tonle Sap River. The reversed flow backs up into the
Great Lake resulting in an increase of its surface from 2,700 square
kilometers to 10,000 square kilometerr. At the time of the rising waters,
young fish born in the Mekong swim toward the Great Lake where tihey are
attracted by an enormous -sount of food from the inundated lands. As
a result of the abundarce of food, certairn species of fish, whose length
never exceeds 6 inches vhen caught in the Mekong during the dry seasonm,
reach 1% to 16 inches vhin caught in the Great Lake,

In November the waters begin to recede, and when the fish attempt
to return to the Mekong many are caught in trees and bushes where they
are easily taken by fish "pickers". Traps are placed along known paths
of migrating fish, resulting in large catches. Numerous additional fish
are taken by nets or tackle., The fish density of Tonle Sap at the height

" of the season ic estimated to be eight toms per square kilameter, or

about eight times that of the North Sea, vhich is one of the world's
richest fishing grounds., The three months of meximum catch are December,
January, and February. Since refrigeration facilities are lacking, the
fish are processed as doon a8 possible, usually by drying or salting.

Table V summarizes production of the principal agricultural camodi ties
of Cambodia, giving data on total production and yield per acre.

2. Procurement of Food

The point of waximm food accessibility is Phnoam Penh, the
capitsl and largest city (400,000 popuiation), and the only true urban
center in Cambodia. The city is located at the confluence of the Mekong,
Tonle Sap, and Bassat Rivers, and is thus situated in the heart of a
major agricultural region. The city is centrally located and has adequate
trengportational links with the other agricultural regions of the country.
In addition to the rice production from the sawahs, nearby cattle and
vegetable farms supply produce for the urban market. The main transportation
routes of Cambodia focus on the capital, and the bulk of its exports and
imports funnel through the city. Most of the surpius rice grown throughe
out Cambodia is shipped to Phnom Penmh for milling.
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TABLE V. PRODUCTICN OF PRINCIPAL CROPS IN CAMBODIA: 1964#

Crop Area Production Yields

(ecres) (metric tons) (1bs/acre)
Rice, paddy 5, 789,680 2, 5TC, 000 980
Maize 348,270 220,000 1,390
Bananas bk, 460 160,000 7,935
Rubber 100,225 50,000 1,100
Sweet potatoes & ysus °, 31,000 6,920
Sugar 5,235 27,300 1, 500
Peanuts 46,930 19,000 890
Mung beans 111,150 18,000 360
Cassava 2,470 15,000 13,390
Tobacro 41,990 8, 500 450
Soybeans 17,290 6,000 765
Copra&a = ceeeae 5,00 == o eeece-
Sesame seed 12,350 3,100 555
¥FAO, U.N., Production Yearbook, 1965, Vol. 19, Rame 1966

. The alluvial plains of southeastein Cambodia in Kandal, Takeo, Prey
Vieng, Soai Rieng, and Kawpong Cham provinces ere the principal areas
of agricultvre. Here, large quantities of rice as well as supplementary

food stufis are grown. The periphery of Tomle Sap constitutes ancther
important rice region, and produces more surplus food because of lows:
population densities and the ocutstanding productivity of the Battambang
arsa. Throughout the remainder of the country, production of foodstuffs
is very scattered and limited in amowunts, although each river usually
hasz a fow rice paddies along its course, In the mountains, plateaus,
and the forests and savannas avay from the rivers, very little food is
produced.

3, Dietary Habits and Zaboos

The diets of most Cambodians 40 not differ greatly froa theae
of other inhabitants of Southeast Asia. Khmers, Chinese, and Vietnamese,
the three prinoipal sthnic groups in Cambodis, eat similar foods. Basic
elements of the typical mea). ure rice and iish, flavored with a vide
variety of spices. Fish, because of their abundance, are consumed in
one form o another at nearly every meal, sspecially during the season
of maximm catck. The three meals of the day are similar, but variety
is pxovided by snacks obtained from the street vendors who are commor in
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all populated sectione of the country. Fruits are generally saten only
in season, and conoumption of pulses and leafyv vegetables is lower than
it should be. The Chinese population adds pork, a variety of leaves
and shoots, and protein-rich soybteans to their diets. Many of the
Vietnamese and same Chinese wvork on planiations which provide bvetter
and more varied meals than the average Cambodian receives., Tuk trey
(similar to the Vietnamese nuoc mam), a sauce made of fermented, highly
spiced fish o0il, is a dietary staple for people at all social levels.
Prahoc, a paste made of salted, dried fish allowed to ferment in jars,
is also an important clement in the typicel fare,

The upper classes have better diets than those of other civilian
groups. In Phnom Penh, vhere Western custams are more prevalent, many
people consume soft drinks, ice cream, and other non-Cambodian delicacies,
The poorest diets in the country are those of the Khmer Loeu, upland
people who practice shifting cultivation., These primitive people are
believed t0 have considerable malnutrition. Although no recent nutritiomal
surveys of the Cambodian population have been made; it is estimated that
the average caloric intake is about 2,00C per day.

As in other parts of Southeast Asia, there are several superstitions
or taboos that affect diets. Large, protuberant etomache in children
are considered by many Cambodian mothers as evidence of excessive
consumption of fish, although the actual cause is either insufficient
protein intake or intestinal worme, So0lid foods are sometimes withheld
fram infants wntil they are at least 10 months old, the belief deing
that these foods are too rich for the baby's atomech. The first menstrual
reriod of a girl is the ocecasion for a change in her diet. The girl is
cloistered for a period that may vary from a few days to a few months,
depending on the rank and social status of the father. During this time
she must refrain from eating foods other than rice, fruits, and vegetables.
The diet of pregnant women is limited by the desire to keep the child
small, but there ere few taboos against specific foods. A majority of
the population of Cambodia is Buddhist and is therefore prohibited from
slaughtering animals. However, they are permitted to eat meat silaughtered
by non-Buddhists, and there is no prohibition against killing fish.

4, Vulnerability of the Food Supply

Ir noxmal times Cambodia's food supply is adequate, The comtry's
subsiatence econamy is well adapted to survive nost war-time situations,
except perhaps for an all-out comflict or a lung period of insurgency.
There is no record of starvation or acute malnutrition occurring iu
Canbodia during World War II when comnmnications with the outside world
wvere coxpletely severed,
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Hatural disasters normally do not have great influence on Cambodia's
food production. Rainfall is not hignly variable amnd flood conéitions
are feirly consistent from year to year. Cverflooding or underflooding
(vith respect to normals) do not usually pose serious prroblems, although
they may necessitate a teuporary shift to nev lands to maintain the lovel
of productivity. Construction of water conirol projects and irrigation
fecilities would provide & greater measure of assurance for the constancy
of the food supply.

V. The Food Resources of Laoa

Subsistence agriculture duauinates the economy of Laos to a degree
unsurpassed in any other country of Southeast Asia. 'The people of Laos
have reasonably adequate diets largely because of this reliance on home-
grown food products. Yet, iittle surplus food is available for export,
prodbably because this asvect of the economy has not been emphasised.

As part of former French Indochina, Laos received only limited atteniion
from France in comparison to its neighbore. Its principel ethnic groups
tend toward consexrvatism and, because of the mountsinous, inaccessible
nature of the land, have been subjected ti long pericds of cultural
isclation. Consequently, agriculture has tended to remain relatively
primitive. Even today, it 1s estimated that 95 percent of all Laotians
earn their living from types of subsistence farming that have changed
little for centuries,

Several aspects of the geography of Laos are of importance in
understanding the nature of the country's dletary problems. It i{s the
only landlocked country in Southeast Asia, and it suffers the disadvantage
of having no ocean port within its om territory. Laos shares common
boundaries with six nstions; namely, Thailand, Burma, North Vietnam,
South Vietnam, Cambodia, and China. It is, therefore, entirely d- >endent
on its neighbors for contact with the outside world, a condition posing
grave diplamatic and military problems for a small, weak state such as
Lacs. In terms of physical geography, the country has a higher propor-
tion of its land in hilly or mountainous terrain than any other state
in Southeast Asia. The only substantial area of alluvial plains is
situated along the Mekong River, but the territory enccmpassed by these
plains is small in comparison to other countries in the study area.
Partly because of its rugged topogrephy and partly because of its primitive
econamy, Laoe has the least developed transportation system in Southeast
Asia.

1. Regicnal Differencas

Lace has an estimated population ¢f approximately 2.5 million
people, most of vhom are farmers living in small villages. Although
the country has umerous ethnic groups, the popuiation may be conveniently

&3




TN

£ une s et eitaec el

.

YA 12

e e T

divided into lowland dwellers who live along the Mekong River and
upland dwellers who irhabit most of the remaining territory. The
lovland dwellers are predaminantly Lao, the most important ethnie group
in the country. The upland areas are sparsely populated by tribal Tai,
Kha, and Meo people vho practice shifting cultivation. Despite these
differences of location and ethnic types, most Laotians grow rice as
their principal crop, although in the lovlands it is wet-rice and in
the uplands it is dry-rice. The average density of populatiom for che
whole country is about 36 people per square mile, but densities are
considerably higher in the rice-groving valleys. Arable land comprises
only about 8 percent of the total land area, and agriculturel land per
capita is only 2 acres.

Most of the supplementary crops grown in Laos, such as maize, spices,
vegetables, and fruits are typical of other parts of Southeast Asia.
Laos differs from its neighbors principally in the extreme primitiverness
of its agriculture and consequent low ylelds of rice er. other crops.
Unlike other countries within the study area, Laos has :c¢ver had a
substantial development of plantation agriculture, largely because the
French considered transportation costs tco high to warrant investment
in the area, Cash crops make only minor contributioms to the Laotian
econamy, although there is some scattered production of coffee, rubber,
cpium poppies, tea, cotton, and tobacco.

Before World War II, Lacs produced suvstantial quantities of 11 . e-
stock, primarily cattle and water buffalo. Output was sufficiemt to
satisfy domestic needs and to provide a small surplus for export. Long
years of warfare, with consequent decimation and neglect, have depleted
the herds. The government is attempting to redbuild the iivestock
population to the point vhere exports are again possible. Several of
the plateau areas of Laos are considered to be well adapted to cattle

grazing.

The principal scurce of auimal protein is fish. Laos has no salt-
wvater fisheries, but the Mekong and its tributaries are rich sources of
fresh-wvate:r fish. Most of the catch is used for subsistence by the
fishermen and their families, but a small quantity reaches the merket-
places of the villages and the larger centers of population. "The
Laotians are noted for their love of fishing, and the typical rice
farmer spends a considerable portion of his tiwe in this activity, which
to him is a source of pleasure as well as an important addition to his
diet."*

#leBar, Frank and Suddari, Adrienne, editors, Laos: Its People, Its
Society, Its Culture, New Haven, Comnecticut: Human Relations Area Files
Press, t@, P. 205
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Laot has only two agricultural regions that are sufficiently
different to be distinguished here. The most important is the area of
alluvial floodplains along the Nekong and its iridutaries. This region
is composed of several disconnected subregions bordering the river, with
most of the cultivated land adjoining the pr .ncipal settlements of Iaang
Prabang, Vientiane, Savannakhet, and Pakse. Production of wet-rice pre-
dominates in all the floodplains. The oouthern part of the Mekong Valley
has & larger and mors reliable cutput of rice than the ..orth. In the
north, supplementary crops, particularly corn (maize), are growmn to
insure against food shortages resulting from below averege rice yields.
In addition to the two mejor subsistenc: crops, most farmers grow a wide
variety of fruits and vegetables in family gardens.

The other agricultural region of Laos is a diverse area of hills,
mountains, and plateauws. Agriculturally, it is an sa—ea of shifting
cultivation, vhich in Laos is celled e Moat of the primitive tribal
groups living in this region use a slash and burn technique for clear-
ing the land. Dry-rice is the primaxry crop, although a few groups in
the north prefer to grow maize. The hill people supplement their meager
agricultural output by gathering edible plarts (fruits, greens) and hunt-
ing wviid animels both large and small.

The agricultural regione and cultivated land of Laos are 1~ ‘ustrated

in Fignre 9. Teble VI gives data on the production and yields of the
major crops raised in Laos.

TABLE VI. PRODUCTION OF PRONCIPAL ..ROPS AND LIVESTOCK IN LAOS: 196h*

Crop Area Production Yields
Sacm! jutrlc tonl! ilblZucn!

Rice, peddy 1,482,000 520,000 TS
Madze | 98,800 19,000 425
Potatoes (white) k, 940 14,000 6,250
Sweet Potatoes & yoms k,9k0 12,000 52355
Cassava 2,“70 9)m 8,035
Cottonseed 14,820 3,000 ‘bs0
Tobacco 12,350 3,000 535
Peanuts . 4,940 1,000 450
Lirestock gmnbonz

Pigs 60C, 000

Buffalces 450,000

Cattle 300,000

¥iaroe: FAO, Dhited Naticns, Production Yearbook, 1965, Vol. 19, Rame, 1966
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2. Procurement of Food

Laos has been, in recent years, a net inyorter of food (prin-
cipally rice from Thailand), and consequently it has little surplus
food svailable for procurement. The locus of maximum food availability
is alang the Mekong, vhich is the principal food-growing region and the
main transportatiom artery of the country. Vientiane, with a population
of about 75,000 is the only settlement of any appreciable size and is
the leading market center. Hcwever, it ranks far below Saigon, Hanol,
or even Phnam Penh in terms of food availabiiity. In fact, most of
the food produced in Laos i3 consumed in the small farm villages clustered
along the Mekong or hidden in the hills, and very little finds its way
into commerce.

3. Dietary Habic.s and Taboos

Although no nutritional surveys have been conducted in Laos, it
is reasonably certain that the Laotian diet is similar to that of the
Camboudian or Vietnamese. Cne slight difference is the preference for
glutinous (or sticky) rice in Laos, as opposed to non-glutinous rice in
the other countries. The mainstays of the Laotian diet are rice or
majze, vegetables, fish or fish sauce, meat, eggs, and fruit. Meat 1
usually eaten only on special occasicns, but fresh fish and eggs are
consumed more often. Many meals consist of 1little more than glutinous
rice and pimentoes, with the addition of padek, the universal fish
sauce or paste that is similar to the Vietnamese nuoc mam. Exactly how

" much of these foods is consumed is impossible to state, but, with allow-

ance for the belief that the typical Laotian eatc with moderation, it
is estimated *hat the average adult ingests about one round of rice per

m.

The Lastian exhibits few focd prejulices and his diet apparently
ic not greatly influenced by tavoos. When crop failures occur, he
will eat nearly anything to survive, ircluvding insects, frogs, and wild
plants. The foods traditiomnally disiiked and rurely conswmed by Laotians
are milk and miik picaucic zush 22 hutter and cheese. Many town dwellers,
however, have acquired a taste for sweetened canned milk recentiy and
sttenpts have been made to establish dairy cattle in some of the plateau
areas,

b, Vulnersbility of the Food Supply

Although it has been necessary to import some rice from Thailand
in the last several years, Laos normally bas & nearly self-contained
econcmy. The majority of tbe people rely on trade for a very minor part
of their food supply. because of this relatively high levei of
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sslf-sufficiency, Laos' food economy is less vulnerable to war than any
other country in Southeast Asia. It is likely, however, that the food
supplies of the cities would be drastically reduced if enemy forces
gained contral of the Mekong " 'ver, preventing movement of fuod from
the agricultural areas. No ep; ‘?ciable change in the food habits of
the pecple wvas notad during World War II, but the recent insurgency of
the Pathet Lao has been cited as a factor in the slightly smaller cyop
production of tha last several yesars.

The climate of Laos is ralatively umifors from year to year, but
rainfall may be either too light or too heavy, or it may arrive at an
inopportune time for maxianm sgricultural denefit. If weather conditioms
deviate fyo. normal, the Mekong may respond with below-or-above average
floodwaters., Rither event can lead to a greatly educed rice crop.
Underflooding is a greater threat in the north: for this reason dry crops
such as xaize are often planted as a hedge against drought. Excessive
flooding is morw likely in the scutn. Water control projects along the
Mekong would do much to remove the danger of potential femine.,

VI. The Food Resources of Malaya® and Singapore

Nalaya is the only poiitical unit in Southeast Asis where rice
acreage ranks second to that of another crop. The area devoted %o culture
of the rubbar tree is considerably larger than the space alloted to rice
cultivation, However, rice ic the leading food crop by i1ar. Because
of Malaya's emphasis on rubbar production, a large proportiom of its
foodstuffes must be imported. No other Southeast Asian countiry imports
as high a percentage of its food requirements. With large sxports of
rubber and tin, Malaya hes experienced a high level of prosperity in
recent years and, despite food deficits, is able to provide ite citizens
wvith the best dlet in this part of the world.

In many respects Malaya is a geographic anmmaly within the study ares.
Climatically, it stands alone as the only truly equatorial sectiomn of
Southeast Asia. Except in the m north, Malaya has no dry season and

e Lt cccsindsimas maslime 248 wm=es 5 =2=2%az thimmimbheand dhe eomddoas aenaee
S w;avu‘v Al LW .\—ls:-.‘. J.J B AMA MAL VLA VMO - e waie e

CmemaT grmes

"Malaya is that part of the Pederation of Nalaysia vhich oeccupies the
southern portion of the Malesy Faninsula. The remainder of Malaysia is
not included in this discussion because it is not a part of Mainland
Southeest Asia. fNi* state of Singapore, an island at the southern tip
of the peninsula, is nov politically independent but still retains a
close geographic and economics association with Malaya. Therefore, it
is included in thi» “apter,
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In terms of population camposition alwo, Malays is uniqus. It is the
cnly country in which two important ethnic groups vie for numerical
supremacy. The Malays comprise about 49 percent of the total population
of 8 million and the Chinese about 39 percent. However, in Singapore
(population 2 m*1lion) and Malaya together, Chinese are slightly more
numerocus than ° .ays. A third group, Indians, constitutes over 10 per-
cent of the ; _pulation and is an important minority. The Malays are

the only substantial representation of the Moslem religion and the Indians
are the only large body of fiindus in Mainland Southeast Asia. The great
econanic contrast between the prosperous Chinese and the relatively poor
Melays represents a major problem for this country.

In many other respects, Malaya resembles its neighbors to the north.
Rice 1s the doninant foodstuff here as elsevhere, Fish is the leading
source of animal protein, Much land goes unused or is given over to
shifting cultivation. Many of the supplementary foods used in Malasya
are alss consunel in other parts of Southeast Asia. And the pattermns of
malnutrition in Malaya are not greatly different fram those fourd elsa..
vhere in the study srea.

1. Regional Differences

In terms of the charucter and availability of domestic foods,
Malaya may be divided into three regiomns: {1) the West Coast; (Z) the
East Const and (3) the Uplsnd Interior. l}igure 10 indicates the loca-
tion of these regions and the distribution of the principal crops produced

" in Malays.

a. The West Coant

The alluvial plains and low lateritic hills of the west
ccast consztitute the principal egricultural province of Malaya., Here,
conditicns are generally betiter suited for most crops than they are in
the remainder of Mslaya. Sawah-g»own rice iz the daminant food crop in

this region, although rubber trees occupy comsiderably more land and
have greater value. Rice produntiaon tendas 12 he somoentrated in the
north and central porticus of the coast w.ere alluvial soils are more
abhundant and the climate is —ore favorable. In addition to rice and
rubber, other important crops are coconuts, oil palm, and pineapples,
all of which are grown mainly in the south., Pineapple, a leading cash
cxop, is cultivated exclusively in the extreme southwest where modewn,
scientific methods of agriculture are employed om large estates.

Many additional scbzis“ence and cash crops are raiesed in the west,
but none cecupies a large percentage of the cultivated area. Mmerous

small farms have orchards vith such fruit trees as durian, iambutan,
nangosteen, banana, and mandarin orange. Vegetables are also grown on
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most frrms, although there is an increasing tendency for cthem to be
concentrated around the large cities, Chinese gardeners generally achieve
the highest vegetable yields as & result of their use of fertilisern

and cheaical pesticidos. Cassava, lea, cocca, and coffee are produced

in small quantities. A few cattle, many pigs, and considerable poultry
are ruised in the west coast; however, most people depend on the fish
catch for their priz-~ry source of animal protein.

b. The East Coast

Agriculture on the east coant is similar to that of the west
coast extept that there ies rmuch less of it. This is due in part to the
lack of readily available arable land and in part to the northeast monsoon
vhich subjects the area to drenching rains from November until March.
Ualike the west coast, where thare is a nearly continmious band of cultiva-
tion from north to south, production aleng the east coast is concentrated
in uw fow isclated pockets. The bulk of the rice, rubber, and coconut
crops are produced in the extreme northesst.

¢. Tbhe Upland Interior

The interior of Malaya is a acamtainous area of thick jungles
and ¢tropical reinforests, where little food is produced. Agriculture
consists for the most part of a primitive shifting cultivation practiced
by a relatively small number of aborigines. However, there are a few

_ sites vhere a more advanced agriculture has develcped, especielly along

the larger rivers emanating from the mountains., Small quantities of rice
and rubber are grown in these areas. In places vhere transportaticon
facilities are available, Chinese gardeners have established terreced hill-
side faras wvhere they are able t0 raise temperate-climate vegetnbles such
as tomatoes, csbbage, carrots, and peas for the urban market.

Most of the food production of Malaya is in the hands of Mrlay sub-
sistence farmers, who are unable to grow sufficient food to feed the
entire population., Consequently, it has been necessary to import consider-
able quantities of food, although in recent yearas domestic production of
rice and a few other crops has increased substantially. Much of the
increase in rice production is the result of recently ceveloped irrigstion
facilities and the adoption of doudble-cropping in aress vhere only single-
cropping had been practiced beforc.

Toe general fcod situation for the Federation of Malaya (prior to
the creation of Malaysia) is shown in Table VII.




TABLE VII. FOOD BALANCE SHEET, FEDERATION OF MALAYA: 1961%
SUPPLY CONSUMPTION
j Food Production Net Imports Nutrients per Capita per year#
| - (1000 metric toms) Protein (Gms) Calories
! Meat 30 10 852 14,200
i
Milx 2 136 Thl 12,300
Fats (coconut,
peanut, animal) 9 -13 a-- 80,900
Fish 159 -20 2,915 22,350
Poultry (chicken,
i duck) 19 2 380 5,600
! Fegs 13 7 L7 5,560
| Sugsr ——- 182 - 97,600
! " Rice 615 320 8,850 468,000
Wheat -—- 132 1,860 63,500
Maize -—- 33 k10 16,150
Peanuts 2 9 2L5 5¢300
; Soybeans .- 14 ot 6,720
: Other dry pulses
JI , (mung beans, gram) ——- 23 762 10,800
| Potatoes - 18 5h 2,250
' Sweet potatoes & yame 2y --- 60 3,98
Otaer vegetables
(long beans, onions,
! cabbage, etc.) 195 - k10 8,250
: Total per capita per year 18,70 823, 460
Total per capita per day o1 2,250

' I | FOTE: The above table dozas not include cassava, fruits, or wild game.

i 1 #Scurce: U.S. Interdepertmental Committee on Nutrition for National Defense,
! Federation of Malays Nutrition Survey: September-October 1962, Washington,
D™ - 19064,
##Based on an estimated population of 7,200,000.
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As Teble VII indicates, the bulk of the milk, sugar, and vheat
consuned in Malsys is imported. About cme-third of ithe country's rice
supply is purchased from Thailand and Burma. Malayas could further reduce
her rice deficit, but there is little immediate likelihcod that its
dependence on foreign sources for milk, wheat, and sugar can be eliminated.
a5 long as demand for these foods remains high.

2., Procurement of Food

Bee. ;e of its diverse population and relatively strong economic
rositiom, Malaya has a somevhat greater variety c¢f foodstuffs available
for procurement than the other Southeast Asian countries. However,
quantitics are not large because the total population is only about 8
million snd the country is not a surplus producer of food. The pointa
where the most food is available are the port cities, the most important
of wvhich are Singapore, Malacca, Port Swettenham (serving the nearby
capital, Kuala Lumpur), and Pensng. Singapore, althougk politically
irdependent, is the leading port for Malaya; because of its function as
an entrepot, it always has a considerable gquantity and diversity of
focds available, The various ports serve as gathering and distributing
points for the imported foodstuffs which ar:ive from many different
lands: Singapore, with over one million people, and Kuala Lumpur, with
over 300,000 have both attracted considerable vegetable gardening and
cattle raising to thelr vicinities.

Distribution of food in Malsya is aided by two favorable cireumstances.

" The internal transportation system, especially along the west coast,

is well above average for Southeast Asia. This facilitates the rapid
mcvement of foodstuffs from one part of tis country to another, Food
procesezing and storage facilities are also above average for this part
of the world, although they are not as well developed as in a typieal
Western cowmtry. In Malaya, wvhere temperatures and huridities are aigh
throughout the year and food spoils rapidly, it would be advantageous
for Tood processing and storage equipment to be developed 10 a greater
extent.

3. Dietary Habits and Taboos

Malaya hac more variability of dietary habits {han the other
countries of Southeast Asia. 'The three racial groups-- » Chincse,
and Indian--are notably different in t. *ir eating habits. The middle-
incone class, a large group in Malays, has better Jiets than the lower-
income clesss. Yet, for all classes &nd races, rice and fish are the
staples that provide the bulk of the nutrienta.
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! The Chinea=2, primarily urban dwellers or plantation workers with

- higher incomes than Malays or Indians, have the best diet of ile three
groups. They are more iikely to consuae Western foods such ag bread,
Jelly, camned milk, and eggs, and they also consume lerge amounts of
protein-rich soybean products. Another bemeficisl Chiness Aiatary habit
is the exbellisiment of rice or other main dishes with frosh ingredients
such as leaves, shoots, flowers, seeds, and rcots.

[ P The Malays have the poorest diet of the mair ethnic groups. Their

' preference for hot, spicy condiments is hamful to their health. Oarlic

: and onions are often added to hot sauces or relishes to stimmilate the
appetits. The Malays eat very small amowmts of greens or other vegetables
despite the fact tha’ these are Dlantiful. Many of their meals consist
only of rice, fish, and red peppers or other spices.

The Malays appear to have treditional prolibitions against certain
foods for csrtain categoriees of people, although recently these have
been decreasing under the impact of modern education. Among these are
a taboo against fish for young children and the denial of certain foods
to pregnant or lactating women, In extreme cases such women are allowed
no meat, Iish, or fruit, and must subsist entirely on rice and vegetables.
The problem of nutritional disorders is greatesi among the rural Malays
vhose food intake lacks sufficient quantities of animal proteins, vitamin
A, thiardne, ridboflavin, and irem.

. The Indians prefer to eat their rice with curries. They also (xink
| milk wvhen it is obtainable, and consume varicus pulses such as gram and
i chick peas which are not nomally part of the diete of the other groups.
Depending on the caste to which they belong, the Hindu Indians are re-

stricted either wholly or partly to vegetarian diets.

S

b, Vulnerability of the Food Supply

Because of its great depndence cn imported foods and its nearly
{ . insular position, Malaya is extrem:ly vulnerble to blockage of her few
: i ports. If this were to occur (as during Worli War II), domestic food

E i ! production would be insufficient to maintain the present standaxd of

living; in fact, many people might face starvation. For these reasons
it has been the policy of the Malaysian government to encoursge self-

| sufficiency by devoting more attentica to subsistence crops. In recent
| years this poliey has resulted in significant reductions of the food

| deficit.
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The most serious natural disasters are the torrential dowmpours
vhiclh can cause severe soil erosion and ruin agricultural lamd. To
control erosion it is necessary to keep & large percentage of the land
under forest cover. With the exceptioa of a few crops such ar rubdber and
wet-rice, intensive agriculture cannot be extended into the hills and
mountains without inviting seriocus soil erosion and destructive floode.

VII. The Food Resources of Thailand

The Kingdom of Thailand is the leading food producer of Scutheast
Asia, ranking slightly ahead of Purma. In recent years Thailand's rice
output has increased sharply, wvith the result that the country has become
the world's leading exporter of rice, a position formerly occupied by
Burma. Production of certain other foodstuffs has also increased
dramatically, and the food resource base is presently as good as that
of any country in this region. Thailand's major problem lies in the
strong poesibility that its population growth rate will eventwally
exceed the rate of increase for food production, theredby lorering the
standard of living. Its population of over 30 million is already the
largest in Southeast Asia, and its growth rate of about 3 percent per
year is among the highest on the continent.

Thailand ies about the size of France and has a campact shape except
for the elongated panhandle ir the south, The ethnic Thais constitute
_ a sizable majority of the population, but there are important minorities
of Chinese, Malzys, and various tribal groups; the last live primarily
in the hilly uplands. Bangkok, a growing metropolis of nearly 2 milliom
inhabitants, is the largest city, principal port, and econamic ceuter
of the country. Betweea 85 and 90 percent of the pecple of Thailand rre
rural, and agriculture ig by far the leading eaconomic activity.

In terms of physical geography, Thailand's terrain features resemble
those of other sections of Southeast Asia. These include a large ceatral
rlain and an extensive delta dominated by a major river (Chao Phraya), a
large plateau in the northeast (the Korat), a narrow, hilly peninsula in
the sovth, and mountaincus uplands in the north and west. Climaticelly,
the cowntry is subjec* to the same monsoonal influences as the rest of
Southeast Asie, but, because of the sheltering effect of its mountains,
the interior is somevhat drier than the coastal areas.

1. Regional Differences

Like the other countries of Southeast Asia, Thailand's food
econasy is based on rice. Approximately two-thirds of the cultivated
land is devoted to this crop, including both wet and dry varieties.
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Several other crops are produced in large quantities. The more important
of these inclulde sugar cane, maisze (corn), cassava, bananas, yams and
rveet potatoes, and peanuts. Table VIII summarizes production statistics
for the principal crops and livestock raiged in Thailand during 1965.

In terms of the churacter and availability of food, Thailand may be
dividod intc four principel regiocas: (1) the Central Plain; (2) the
Northern Region; (3) the Northeastern (Korat) Plateau; and (4) the
Peninsula. Migure 11 shows the location of these regions and also in-
dicates the distribution of the principal crops produced in Thailand.

a. Tae Central Piain

Central Thailand, from the Gulf of Thailand northward to
the acowntaing, is daminated by a large plain variously referred to as
the Central Piain, the Chao Phrayas Plain, or the Menam Plain. This
region leads all other sections of the country in acreage of arable land
and rice production. It is the economic core of the country. There
are over 6 million acres cf intensively cultivated land in the Central
Plain, and the region produces a very large rice surplus. The Chao
Phraya (also called Menam) River and its mmmerous connecting canals are
the most important physical features of the area. The river provides
s water for irrigation and is also a major transportation artery. Trade

| activity within the region focuses om Bangkok which is situsted on the
banks of the Chao Phraya.

The type of agricultural econamy that has developed in the Central
Plajn is very nearly monocultural. In the delta of the Chao Phraya,
vhere most of the land remains flooded until January or later, the
reising of a second crop is nearly impossible., XExcept for small but
intensively cultivated areas of Chinese market gardens in the vicinity
: of Bangkok and other towns, the region is "one vast sea of paddy."™®
|| Apart from rice cultivation, only fishing and duck keeping are of much

} importance. However, on the fringes of the plain, particularly in the
} | southeast and along the coast, a little more variety is apparent, The
i southeast, where elevations are higher and rainfall greater, produces
substantial quantities of cassava and sugar cane, along with the non-
food crop of rubber. Coconut groves and fruit orchards are conspicuous
near the mouth of the delta and in the coastal sections of the southeast.
On the northemn, eastern, and western e¢dges of the delte, where drainage
is better, considerable corn (maize) is growm.

SRR IURSTBES SR

¥Fisher, Charles A., 3outheast Asia: A Social, Economic and Political
Geography. Lovdon, Nethuen, 195%, p. 196,
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TABLE VIII. PROLUCTION OF PRINCIPAL CROPS AND LIVESTCCK IN THAILAND:

Pineapples

Sweet potatoes and yams
Ca.bba.qes

Peanuts

Dry beans

" Soyveans

Gresn beans
Onions
Cottonseed
Ga;uliﬂoverl |
Sesane seed

Livestock (numbers)

Puffaloes
Cattle
Pigs

*Source: FAO, United Nations, Production Yearbook, lﬁi, Vol. 19, Rome, 1966,

Aree
acreg

1k,810,650
370,500
2m, 700
1,071,980
261,820

7,087,000
5, 347,000
4,283,000

Production

(metric tons)

9,625,000
k4,750,000
2,025,000
950,000
TOT, 000
303,000
208,000
171,000
120,000
116,000
40,000
35,000
32,000
32,000
22,000
17,000

65

Yields

( 1b|[acm2
1,430
28,200
16, 430
2,090

1,115
1,046
1,020
1,950
2,040
k10
4,910

1964#
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b. The Northern Region

This region, vhich includes the western section of Thailand
io addition to the north, is sometimes referred to as the Northern High-
lands because of its decidedly mountainous character. Desplte the
gelerally unfavorable terrain, a certain amount of farming is possible on
the gentler slopes and valley floors. However, farms occupy less than 6
percent of the total land area in this densely forested arec. Twoak logging,
rather than rice farming, is the leading economic activity. Over auch of
the region, shifting cultivation (here called tamrai) is the only form of
agriculture. Intensive rice cultivation is possible only in the four
broad, ocpen valleys of the rivers Ping, Wang, Yom, and ¥an, vhich are
major tributaries of the Chao Phraya. Irrigation is a necessity because
of lov rainfall end a relatively short growing season, but the river
ve'leys are well adapted to the use of simple water-distribution techniques.
A fairly intansive system of agriculture has developed in the valleys,
based on rice as the wet-season crop and beans, vegetables, peanuts, cotton,
and tobacco as secondary crops in the dry season. The shortness of the
sumer growing season requires planting a fast-ripening glutinous type of
rice, the grains of which stick togetber wvhen cooked. In part becauvse of
the small overseas demand for glutinous rice, and in part because of the
great dictance from seaports, no serious attempt has been made to develop
export production.

¢c. The Northeastern Plateau

The northeastern section of Thailand is daninated by @ gently

rolling to hilly plateau called the Korat, surrounded by higher land oa

all sides except the southeast. The northeast has more aradle iand than
the north, but it is of poorer quality. Like the north, this regicn has
a relatively short growing season, and it has an even lower average rain-
fall. The prevailingly sandy, porous soils are the leest fertile in
Thailand. Except in the wide and seescnally inundated velleys of the two
mein rivers, the Mun and Chi, very little intensive wet-rice cultivation
1s possible., In the past irriga..on facilities were not well developed,
but in recent years the government has been aponsoring water-control
projects which are beginning to effect a substantial increase in the food
production of this poverty-stricken area.

Despite its adverse enviromment, the Korat plateau produces a consider-
able surplus of rice, and is responsible for about 20 percent of Thailand's
rice exports. Ko other cash crop is very important, although cottom,
tobacco, and maize are raised throughout the regiom. The most impoxtant
economic activity of the region is cattle raising for sale in other parts
of the cowmtry as well as for local use. Approximately half of Theiland's
T million buffaloes and a similar fraction of its %5 million cattle are
concentrated in the northeast. This is sufficient to provide a surplus
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for sale and to furnish a useful emocunt of m.nure for the nitrcgen-poor
s0ils of the region. Away from the rivers, and more especially in the
outer focthills and moantains, shifting ~ultivation of ary-rice and other
subsistsnce cmps is commonly practicod both by tribal groups and the
nore sophistiocated Thais.

d. The Peninsula

The penirsule section of Thailand, beginning at the western
mountains snd extending southward to the Nalayan border, is the most
tropicsl part of the country. The region i{s noted for its production of
non~food pioducts, prircipally tin and rubber. Som: rice is grown, but
amvaate are insufficient for local needs. Coconuts abourd, and sugar
cane and paise are important supplementary crops. Becauwse of a long
coastline in ralation to ita total aree, fisbing is proporticaately more
important here than in any other region of Thailand.

2, Procurement of Food '

Thailand is ooe of the leading granaries of Southeast Asia and
rormally exports large quantities of rire and maize. Soveral other food-
otuffs are also produced in reiative abundance. Rice is the cowntry's
leading export; in 1963-6L, for emample, rice exports tctaled 1,898 miliion
metidic tons vith a value of $211 million and represented 36 percent of
Thailand's export trade. The only major foods imported are milk, sugar,
and vheat flour. As a ccuseguence Thailand hes larger gquzatities of food

* available for military procuressnt than any other country in Sontheast

Asia. TFood producticn is constantiy incressing and is much greater now
than 10 years ago. However, the tremd toward increased production may
be interrupted by occasional poor-crop yearsz. Thailand's advantageous
food sitvation will prebably comtinue as long a3 the rate of ineresse
for food production remains ahead of the mte of increase for population.

~ The capital and largest city, Bangkok, is the point of maximva food
availability in Thailand. The city is situated near the southern margin
of the country's most important agricultural region, and its counections
wvith this and other agricultural provinces are the best in ‘he Kingdom.
Bengkok is a port city on the Chac Phrays River, the moot important in-
ternal transportation srtery in the country; thus it scerves as a natural
collsction point for much surplus food which is destined for export. The
railroad network of Thailand also focuses on Bangkok and scnsziderable foud
arrives by rail. Bangkok's merketplaces and storage facllities or= smong
the best stozked 1in Southeast Asia.

No other city in Theiland is comparable to Bangkok in terms of food
availability, though sach village in the Central Plain is capable of
supplying modest amounts of surplus foods. In the north there is iittle -
excess food, because the priicipal cash crops are tobacco and cottom.
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In the northeast livestock are present ia appreciable quantities. On the
peninsuls the only abundant surplus itesm is coconuts. Most of the hilly
and mountainous parts of Thailand are used oniy for shifting cultiwation,
and there is little surplus food in these isoclated sectiope.

3. Distary Habits and Taboos

The dietary habits of the Thai are much the same as those of the
peoples already concidered. The familiar reliance on rice and fish for
calorie and protein requirements is apparent everyvhere. Unfortunately,
much of the rice now consumed in Thailand is the highly milled variety,
vhich is dangerously lacking in thiamine. Although fish production is
substential, it is not enough to prewide sufficient protein intake for
the people throughout the country. Fish catches could be, and are dbeing
considerably increased, thus adding significantly to the nutrieat value
of the Thai diet. The fish catch rose from 213,000 tons in 1955 to
615,000 tons in 1965, and consumption per individual nearly doubled.*

Fresh fruits and vezetables are available in large quantities in
some parts of the country, but are often in short supply in the édry
northeest. Even when fruits and vegetables are available and cheap, many
Thais do not eat sufficient quantities to maintain good health. Under
the urging of the government, vegetable production has risen merkedly in
the last several years. In 1959, production was only 262,000 tons, but
by 1964 1t had risen to 565,000 tons. Fruit production has increased
more slowly.

Pulses {beans and peas) constitute a potentialiy rich source of
proteins and vitamins, but until recenmtly they were eaten in very small
quantities. The Thai eat them sprouted, as noodles, in sweet cakes, and
in curries; however, these dishes are considered special and are ccasmed
mostly on festival or weekly-market, days rathsr tban as dajily staples.
The Thai goveirnment has attempted to increase production of pulses
because they have prestige value and are popular vith the people.

Eggs are eaten in very small quantities by most people although they
are produced in nearly every hamestead in rurael areas. Most farmers sell
them for cash in the citier where they are :onsumed by the well-.o-do.
Considerable meat iv produced in Thaiiand, but the average pessant consumes
1ittle of 1t. Tt 1964 the total registered slaughter of livestock wms
42,395 buffaloes, 50,000 cattle, and 558,61k pigs. When one considers
that thailand has a population of 30 million people, it is obvious that
per capita cansumption of meat is low.

A sumarization of the diet of the average civilian is providsé in
Table IX, a food balance sheet for Thailand:
#hailand, Division 01 “griculture Economics, Ministry of Agriculture,
Thailand Agricultural Statistics, Bangkok, October 1966.
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TARLE IX. YOOD BALAICE SHEET FOR THAILAND: 1950

SUFPLY ' COMBSIMPTION
Fool Production Imports (+)  Food per Capita Celorles per
(1,000 n, tons) or per Year, (lbs.)  Capita per Day
. Exports (-)
: (1000 m. tons)
‘ Cereals '
Rice k, 582 -1,133 317.0 1,420
Wheat -- +36 2,6 10
Corn 186 <163 2.2 10
Starchy roots
tubers 213 -125 9.0 10
Pulses, nuts,
seeds 186 -26 13.0 60
Vegeub_lu 559 -k 51,0 15
Sugar 166 +17 19.0 8s
Fruits, including
coconuts 1,481 . 1¢7.0 210
Meat : 209 -- 22.0 65
i Eggs 110 -7 11.0 20
' Fish 600 -9 60.0 135
Milk 2 +88 9.0 , 125
Total calories per person per day = 2,185

¥Source: U.S. Interdepartmentsl Committee on Futrition for Naticnal Defense,

The gp_% of Thailand Futrition Survey: October-Deceaber ].QQ, Washington,
D.C., Moy .

It 1s obvicus from the above table that far too much of the ecaloric
intake in the Thei diet 1s derived from rice, and insufficient amovnts come
from such protsctive foods as msat, vegetables, ogzs, and pulses. However,
these data are for 1958, and diets have improved uomswhat since that time.




Mary of the food taboos associated with otaer nations of Southeast
Asia are pertinent to Thailant also, especially thoge that are applicable
to children and pregnant or la~tating vomen. Eggs and fish, for example,
are often forbidden to ther> groups. Many taboos are disappearing under
the impact of modernization and improved education, although they tend
{0 persist in the more isoluted rural areas. Because of the teachings
of their Puddhist faith, the Thal 8o not kill livestock, but many will
eat meat that has been slaughtered by non-Ruddhists,

k., Vulnerability of the Food Supply

Since both the Thai diet and ecomomry are highly dependent on the
availability of rice, anything that affects this crop is of great signi-
ficance. Under the present conditions of huge rice surpluses, which are
mostly destined for export to other Asian ¢runtries, probably nothing
short of all-oui{ war encompassing the ent!re countryside would markedly
reduce the amount of rice available to tie average Thai. War could
seriously impede the movement of rice tad other foodstuffs intc and out
of Bangkok, which, of course, would ¢’ we food shortages in the city.
Also, if Thailand were unable to exp rt ker rice surpluses, the entire
econamy of the country would be affucted, and it is possible that much
good rice-land would be abandoned.

Insufficient rainfiall is an ever-present threat to Thailand's food
production. With the exceptions of the peninsula and the extreme
southern delta, Thailand is drier than most other rice-growing areas of

" Southeast Asia. In thir marginsl enviromment, below-average rainfall

can cause substantial reductions of the ricc crop. (An examinatiom of
production statistics indicates that rice output, in particular, fluc-
tustes considerably fram year to year.) In the past there was little
development of irrigation facilities to help reduce the risk of drought,
but today the Kingdom has seversl important projects in operation and -
more are planned. Excessive rainfall or destructive floods rarely cause
problems in Thailand.

ViII. The Food Resources of Burma

The Union of Burma has the largest area of any state in Southeast
Asia. Viewed in terms of this area, its total population of 25 million
is camparatively small, and its average density of about 95 pecple per
square mile is lower than all other countries in this study except
Caxvodia and Laos. Burmang ars the damirant ethnic group, but signifi-
cant minorities exist, particularly in the peripheral areas of the
country. As a major theater of operatiomns during World War II, Burma re-
ceived more wvar-inflicted damagz than any other nation in Southeast Asia.
A British colomy prior to the war, the Union has been plagued by numerous
political and econamic difficulties since gaining independence, and is
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2t11l in t&s prooess of achieving stobility. Recause of thess probleas,
Burma ‘s agricultural growth has bsen slow. 'This is indicated by the fact
that for miny years Burma vas the wrld's leading exporter of wies, but
now renks secand to Thailamd.

Burma's physical geogrephy is much like that of its neighbcr, Thailand.
Both have a large central plain and delta, a plateau in the northeast, a
hilly, psninsular extension in the south, and enclosing mountain ranges
in the north and west. Of prime econamic importance t> the Uniom are
two great river systems, the Irrswaddy and Sittang, wvhich furnigh wvater
for agriculture and serve as transpor.aiion arteries. (A third major
river system, the Salween, has relatively little economic importance
exoept for floating timber.) The coastal arsas, with upwards of 150
inchas of rainfall annually, are excepticaally wet for Southeast Acia;
in contrast, the center of the interior ylain averages less than L0
inches of rain per year.

1. Regional Differences

Because of its size, topogrsphic diversity, and latitudinal
extent, Burma has more distinct agricultural regions than any other South-
east Asian country. The major regions are: (1) the Arakan Coast; (2)
the Tenasserim Coast; (3) the Irrawaddy Delta; (U4) the Dry-Zome; (5) the
Valley Land; and (6) the Upland Zomes of Shiftirg Cultivation. The
agricultural regions are shown in Figure 12,

- &¢ The Arakan Coast

The western iittoral of Burma, north of the Irraweddy BDelts,
is called the Arskan Coast. It is a rugged area of mountain and valley
topogrephy lying transverse to the southwest monsoon; as a consegquence,
1% receives over 200 inches of precipitatiom per year. Although the .
cultivated ares is relatively small, the valleys are fertile and normally
produce sufficient rice for local needs and a moderate surplus for export.
Other crope are produced chiefly for subsistence end include tobacco,
vegetables, fruits, maigze, and millet. Fish constitutes a dietary mainstay.

b. Be Tmasserin Coast

The coestal area south of the Irrawaddy delta and adjacent
to Thailand is called the Tenarperim coast. It is similar to the Arskan
coast in terms of topography and rainfall but, because of its lower
latitude, it produces rubber and coconuts in addition to the ususl rice
crop. It is a producer of suxplus >ice though total amounis sre not
large. BSugar ocane, tropical fraits, and vegetables are the other lesding
food erops in this region. Salt-water fish are the most important source
of anima) protein.

Th
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c. The Irrawadly Delta

The deslta of the Irrewaddy River is a flat, formerly swampy
plain with an annual rainfall ranging from 130 inches in the south to
50 inches in the north. The alluvial soils of the region are well sdapted
to weterice cultivation. It is the largest continuous area of sawah land
in Burma and one of the largest in all Southeast Acia. Althmgh rice
campletely dominates the agriculturel picture, maize, pulses, vegetadles,
tobaceo, sugar cane, and a wide variety of fruits are also grown. 8Sittang

valley on the eastern margin of the d2lta is the leading sugar cane ares
of Burma.

North of the delta, topographic features become more irregular
and rainfall decreases to less than 50 inches per year. This regimm is
called the Dry Zome., Over most of the area rainfall averages lecs than
L0 inches per year, an insufficient amount for wet-rice cultivation with-
out supplemenitary irrigation. Considersble develomment of irrigation
facilities in the Dry Zone has taken place over the years. / gocd deal
of conventional irrigation (tanks, channels, dams, canalyd) ‘vas developed
by the Burmese kings in the Kyaukge crea snd other places and, dbetweon
1906 and VWorld War II, the British completed several prcjects in this
region. Several new irrigation facilities are nox in operation or are
planued. Most of the irrigated land is used for rice cuitivatiom.
Nevertheless, this densely populated region remains a rice-deficit area.

A unique characteristic of the Dry Zome is its diveraity cf erops,
which helps to insure against a potential disaster resulting from the
failure of a single crop. Aasong the many foodstuffs and industrial
crops produced in significant gquantities are millet, sesame, pemutl,
gram beans, onions, wvheat, maize, %tobacco, and cotton.

e. The Valley Land

To the north of the dry~zome iie the valleys of the upper
Irrawaddy and Chindwin Rivers. Both a:e bordered by densely forested
hills that rise to 5,000 feet. Rainfall gradually increases northward
wtil it reaches 90 inches in the vicinity of Myitkyina. Irrigation is
relatively easy on the alluviel valley floors; consequently, there is a
small surplus of rice for export. Other crops include sugar cane, maize,
pulses, and vegetables. The region is self-sufficient in these foods but
imports scme fruit from cther parts of the country.

f. The Upland Zcunes of Shifting Cultivation

The remsaining sections of Burma consist largely of hills,
mountains, and plateaus too rugged for intensive agriculture. Most of
the inhabitants of these areas belong to tribal groups that are neither

T




E‘ Burman nor BPuddhigt. Their principal occupation 1s shifting cultivatiom,
- although a fev smll) groups subsist largely by hunting and foraging. The
total agricultural production and nmber of people supported dy shifting
cultivation are relatively small. Dry-rice, temperate climate ruitis,
vheat, and millet are same of the more important crops. The only area
of sudbstantial wet-rice production is along the floodplain of the Salween
River vhich bisects the Shan plateau in eastern Burma. Several upland
areas are well adapted to livest<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>