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FOREWORD

This Report on 'The Vegetation of Southeast Asia' is sube
nitted in accordance with ARPA Order No. 42L, Program Code
No., 3860, dated Januery 30, 1963 te the Agricultural Research
Service, U, 5, Departnent of Agriculturz from the Advanced Re-
seurch Projects Agency, Department of Defense,

As stipulated, in part, the Order directed the Agricultural
Research Service to obtain, evaluate, snd/or categorize botanical
information on tne specific composition and physiognhomy of forest
assoclations of Svatheast Asla, easentiml for the effective ine-
terpretetion of the reaction of tropiceel and subiropical plants
to defolients.

To accomplish this, two fleld missions were undertaken by
the writer to Thailand during November 1963 to Jarusry 1964, and
from December 1964 to February 1965. Considersble data were
gathered during these field assignments, supplemented by a large
series of photographs, many of which are reproduced in Part II
of this Report.

To augment the field investigations, an extensive review
was made of published information on the forests, forest and
agricultural products, and other features of the Mekong basin
countries.

This Report completes the phase of ARPA Order No, 424 pere

taining to botanical investigations on vegetation in Southeast
Asia, '

Crops Resesarch Division
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Summary

This Report treats with the vegetation and other natural fea-
tures of Cambodiam, Iaos, North and Scuth Vietnam, and particulariy
those of Thailand. The vegetation of Thailand, in general, is re-'

- presentative of the countries drained by the Mekong -river and its
tributaries. ,

Part I contains a discussion of the systems, proposel by
various ecologists or phytogeographers, to classify tropical vege-
tation. The principal forest types of Thailand, and eppliceble to
Southeast Asia in general, are described,

The entire region lies between the Equator and the Trople of
Cancer. Although politically independent, and divided economically,
the countries of Southeast Asla, under consideration, exhibit con-
siderable analogles from the standpoint of physiography, climate,
soils and especially the vegetation,

The five countries combined have a total areas of approximately
505,000 square miles, aimost equivalent to twice the size of Texas,
or 146 times the size of Puerto Rico. With an estimated total
population of 56,500,000, the average density is about 112 in-
habitants per square mile.

From the earliest times the Indo-China Peninsula, so called
because of its position between India and China, has been peculiarly
subject to foreign intrusion. Successive waves of Mongols have
broken over it from the north; Dravidians from India colonized it;
Buddhist missions from Ceylon have penetrated it; and it has been in
vaded by buccaneers from the islands to the scuth, Race fought

" agalinst race, and tribe against tribe. Dominant powers rose and de~
clined. Civilizations developed, flourished ard faded, Qut of many
races and dilverse elements .~ Thais, Lao, Khmer, Mon, Annamese,
Malayans, Chinese - a series of nations evolved. They are funda-
mentally alike, but differ in many essentials. They have striven
during centuries for mastery over each other, as well as over the
many minor tribes and clans who lead a precarious, sometimes nomedic,
existence in their midst.

Unlike its neighboring countries, Theiland, throughout modern
history, has been an independent nation, a kingdom with no colonial,
ties. Forthis reason the Thals prowdly refer to their country as
*the 'land of free men'. . - ' oy



Formerly, Vietnam, Laos and Cambodia collectively formed the
French Union of Indochina, as it was known in official documents,
or simply Indochina, This large area occupies the eastern portion
of the Indochina Peninsula in Southeast Asia, situated between
parallel 8° 30‘and almost 20° N, and meridians 100° to 109° 30' E.

Indochina was estabiished by France as a single political
entity towards the end of the 19th Century. Up to that time this
large territory was not united by any political or administrative
ties, but represented an sssemblage of different states and geo-
graphically diverse ureas,

Under French rule, Indochina consisted of § territorles or
protectorates; Tonkin, currently & part of North Vietnam; Annam,
in eentral Vietnam, divided betweer .orth and Scuth Vietnam; Cochine
China, now forming a pert of South Vietnam; Cambodia; and Laos,

When Indochina lost its cohesion, in 1946, it was divided alonz

geographical and ethnical lines into the independent states: Laos,

in the northwest, with an area ol approximately 89,000 square milcs;
Cambodia, in the southwest, covering an area of about T0,000 square
miles; and Vietnam, in the east, with a total area of approximately
126,000 square miles. In 1954, at the Geneva Conference, Vietnam
was separated into the Republic of South Vietnam, the remion south

of the 17th parallel, as distinguished from the Communist-dominated
State of North Vietnam, north of the parallel,

The grealt majority of the inhabitants of Joutheast Asia are
farmers and peasants, It is estimated that up to {5 or 90 percent
of the national income of each of the five courtries is derived t'ron
agricultural crops and forest products. Approximately 35 percent
of the land, under permanent cultivation, is used for tie production
of rice. Other natural products cor crops f importance include:
timbers, especially teak from norihern Thailand, bamboos, ratinuas,
Pard rubber (Heveu brasiliensis) from plantations, lac and cazgava
(Manihot), for domestic use and i'or expcrt, and corn, veans, peanuts,
cotton and kenaf Ciber, tobacco, vesetables, truits and other pronce,

As in most Asiatic countries the diet consists princivally of
plant leods, especially rice. v 5 alsc flirures prominently in Liw
diet of all classes,

The peneral physiography ol Southeast Asia is that of wontain
ranges, with peaks upwards of ©,300 i't. (2,000 m.) in altituae, in-
terspersed with mountain ~or;os, plateaus ard oat plains.,

The re-ion is draired by numerous rivers, nost of vuizh (lovw
in a southerly or southeasterly direction, and their estuaries o
extensive deltas, The larcest of these, and Lhe leoncest in Lonlhoast
Asia, is the Mekong, [lowim: throwrh plateaus and plains of westoro



laos. It enters Cambodile before 1t reaches the Mekong delte of
South Vietnam. Through North Vietnam flows ti€é Red Biver, so called
from the red color of the silt carried by 1ts weters from the moun-
tains of Tibet, and forms the Tonkin delta., In Thailand, the Chao
Phraya river and its tributaries drain the great central plain, to
form the Menam or Chao Phraya delta, south of Bangkok on the Gulf
of Thajiland.

Although the Indochina Peninsula projects far down into the
tropical oceanic zone, the climate of Southeast Asia is influenced
to a large degree by its position as a part of the great continental
mass of Asia, This is indicated by the prevailing winds, with ac-
companying changes in humidity and aridity. Proximity to the sea
and regional relief also cause variations and modifications in the
climate.

The monscon is the dominating climatic factor. Monsoons are
esgentially seasonal winds blowing from one direction during part
of the vear, and from ancther direction during the remsining months.
Throughout the regicn these winds result from the interaction of
two maritime air masses - the scuthern tropical, moving toward the
Eguator in the Southern Hemisphere, and the northern tropical, move-
ing towards the Equator in the Northern Hemisphere. In brief, the
nonsoon is largely the result of the differential heating of land
ard water, producing alternating dry and rainy seasons.

Based on a series of analogies, the countries of Southeast Asia
may be considered a unit., The presence of mountain ranges, which
intercept roisture-laden winds, results in a wide pattern of annual
rainfall, with the dominance almost throughout of slternating rainy
southwest onsoon, and dry northern cor northeastern monsoon. Except
in mountainous areas, the temperatures are fairly high throughout,
with no frost at lovwer elevations., The varying distribution of rain-
fall during the year is highly sizgnificant, being particularly
noticeable in North Vietnam, Laos and Thailand.

Covered mostly by tropical vegetation, Southeast Asia i3 sep-
aratved from India and Burma by mountain ranges; from China and the
Himalayas, on the north, with their essentially temperate flora;
while the vegetation of the southern Peninsula of Thailand, with
almost year-round precipitation, closely resembles the vegetation
ol' sections of Malaysia. While the five countries show appreciable
diversity in the vegetation cover, the principal analogy and unify-
irg factor is the widespread occurrence of certain tree speciles,
particularly those of the wood-oil family (Dipterocarpaceae). In
addition to Malaysia, Southeast Asia is apparently the major natural
range of this larse and important family, represente:dl by severalb
genera and numerous specles,

The forests of Southeact Asia may be segrepgated into 2 broad

classes: Evergreen and Deciduous forests. In Thailand these may
be divided into-12 principal forest types, most or all of whi‘h are
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also represented in each of the adjoining Mekong basin countries.

These are:.{a) Evergreen ~ separated into Rain, Moist, Dry Evergreen,
Montane, Coniferous and Swamp, including Mangrove; (b) Deciduous -

classified as Mixed, Dipterocarp, Beach, Thorn, Bamboo and Savanna.

- QOhservations made on the ground and from the air, on the effect
of chemical defoliants on vegetation, conducted near Pranburi, upper
reninsular Thailand, under the direction of the Biclogical Laboratory
at Fort Detrick, Maryland, are discussed briefly.

Attention is drawn to some of the most prevalent plants in
Thailand, with wide distribution in Southeast Asia, and wbich are
considered hazardous, providing ideal sites for asmbush along road-
sides ard In forest clearings.

 Stress is placed on the use of aerial sufveys and photo samﬁling,

" as a tool to supplement ground investigation or to expedite the

evaluation of the type of vegetation prevailing in a given area,

There is a review of field studies which have been in progress
throughout Thailand during the last 2 yeals Ly a Thai field tesm to
prepare profiles of tree stands, in order to determine the structure
and species composition of various forest associations, ranging from
the canopy to the ground cover. At the same time soil samples are
gathered at different horizons for analysis.

A compariccon 18 made between the major aspects of the topography,
clinate and vegetation of Southeast Asia, Puerto Rico and Texas.

A series of maps illustrate) the various forest zones investigated,
and the distribution of Evergreen and Deciducus forests occurring
in Thailand. One map indicates the range of the principal forest
typeés in North and South Vietnam, Cambodia and Laos.

Part 1I contains a series of 125 ground and serial photographs,
most of which were tgken by the author ducing ithe recent field
assignments. These illustrate the principal forest types in Thailand,
which are representative of similar formaticns in the adjoining Mekong
basin countries; some of the most fraquent weed pilants in Southeast
Asia, providing sites for amhush in clearings and along highways;
aerial photogrephs of some of the major forest types in Thailand,
taken irmediately folloewing ground studies; and views of the effect
of chemical defoliants on vegetation near Pranburi, upper Penin-
sular Thailand. A limited number of forest types cccurring in South
Vietnam, Lsos and Cembodia are also illustrated.

Part TII contains an annotated Bibliography, of slmost 800
titles, referring to forests, forest products, agricultural crops,
and other resources of Southeast Asia, with emphasis on Thalland.



THAILAND

Field Investigations :

During a period of five and a half months, from November 6,
1963 to January 17, 1964 and from December 17, 1964 to February
27, 1965, the author made a total of 28 trips overland and 9 merial
surveys throughout Thailand (see Fig. 6), from the border of Burma,
on the west and northwest, to the Mekong river in the east and north-
east; in the Chantaburi-Khlung.-Trat region in the southeast; and
from the southernmost section of the Peninsula, along the Malaysian
border in the southwestern section.and the Kra Isthmus as far
north and northwest as Nan, Fhyao, Chiengdao, and Mae Hongson, near
the border of upper Laos, Shan States and Burma, respectively.

Briefly, the regions and forest types investigated were:
GROUND STUDIES: |

Central Regilon

The vegetation along the Paholyothin-Friendship Highway, Crom
Bangkok to Saraburi, Nakhon Ratchasima, Konkesen, Udon and Neng-
khai on the upper Mekong river, in the northeast,

- In the Khao Yai Naticnal Forest, on the Korat Plateau - forest
types, varying according to altitude, from Lowland and Mixed
Deciduous, Hill Evergreen, to lLower-Montane forest.

Dominant vegetation, such as fruit trees and palms, - in rice
paddies, between Saraburi and Ayuthia, in the central plain.

Eastern Repion

The areas sround Seraburl, Nakhon Nayok, Chachensao, Prachinburi,
Kebinburi, Aranyaprathet, eastward to the border of Cambodia -
where Nry Dipterocarp forest predominates,

The region around Surin, Ubon, Phibun Mangsahan, toward the
border of southern laos - also mostly a Dry Dipterocarp forest.

Southeastern Reglon

From Prakan and the delte of Chao Phraya river, south of Bangkok,
eastward to Rayong, Chantaburi, Khlung, Trat, to the border of
southwestern Cambodia - to study Mangrove forest, stands of Nipa
palm, and Beach forest.

‘Slopes on Khao Sa Bap, northeast of Chantaburi - Upper Moist
Evergreen forest. : .



Northeastern Reglon

The Korat Plateau fyom Nakhon Ratchasima to Konkaen, Udon and
Nongkhai, on the upper Mekong river - Mixed Deciduocus and Dry
Dipterocarp forests.

The region of Konkaen, Udon, Kalasin, Borabue, Phuphan Mountain,
Sakhon Nskhon to Mukdahan avrd Nakhon Phanom on the MeKong river -
Dry Dipterocarp, Mixed Decidusus, Hill Evergreen and Thorn forests.

Northwesern Reglon

Region of Nakhon Pathom, Danpong, Runcbanaburi, and along the
Khwae Noi river to Thakanom, on the horder of Burma - stands of
Borassus palm, Thorn forest, Bamboo brakes and Mixed Deciduocus
forests

Area around Saraburi, Lopburi, Rakhon Sawan, Tak, Thocrn - Bamboo
brakes, Mixed Deciducus forest, with Teak being dominant, and
Dipterocarp forest,

Northern Region

From Thoern to Lampang, Ngao, Phiyao, Prae, Nan, Lampun, Chieng-
mai and Chiengdac - Mixed Dry and Moist Deciduous, mostly Teak,
forects,

Mountains Dol Sutep, Doi Puy, and Doi Chiengdao - study of Hild
Evergreen forest on slopes and Pine forest on summit.

Peniasular Region

Northern:

From Ratburi, Pkh2tbt . to Hva llin - stands of Borassus palm,
Deciduous forest, Thorn forecst, Bamboo brakes and other
secondary growth.

Pranburi - Test siie area to observe effeet of defoliants
on vegetation,

Central:

From Prachusp Khirikhan to Chumphon - study of Beach and Mixed
Deciduous forectes.

Region of Kra Isthmus to Ranong ~ Mangrove forest, stands of
Nipa palm, Savanna dnd Rain forest.



"Peninsular Region - continued:

Southwest:

Region of Ranong, Chakiee and Tsekuapa - Rain forest, Mangrov;
forest and Savanna.

Region of Krabi ani the island of Phuket - Moist n.‘v;rgreer
and Mangrove forests.

South:

From Trang, Kachuwng, Patalung to Hsadyal . Rain and Moist
Evergreen forests.

Area sround Songkhla - Mixed Deciduous and Littoral forest.

AERJAL SURVEYS:

Central Region

Knao Yal National Forest, Korat Plateau, in central Thailand -
Lowland Deciduous, Hill MOiut Ever;reen and Lower-Montanc [orests,

[

bastern Rchion

Mountain ramge between east-central Thailsend and western Cambodia -
Upland Rain or Moist Evergreen forest.

Petween Aranyaprathet and Uvbon, in eastern Thailand « mostly Dry
Dipterocarp torest.’

Southeastern Repgion

Followinp the southeast coast from Bangkok to the southwestern
border of Cambodia - aerial observations of Mangrove forest,
especially in the region of Khiuneg and Trat.

Northeagstern chion

From Bangkok to Nakhon Ratchasima, Sakhon Nakhon and Nakhon Phanom,
as far as the middle Mekonu basin - mostly Dry Dipterccarp forest
in the northeast.

From Konkaen to Udon and Nongkhai, followins the course of the
upper Mekong river to Chiangkhan, southward to loel and south-
eastward to Konkaen - aerial survey of Dry Dipterocarp, stands of
Pine on the tablelands around loei, and Dry Diptcrocarn forest,

Konkaen northwestward to loei - over Dry Dipterocarp, Mixed Deciduous)
Teak and Pine forests, thence southward by way of Phetchabun to
Bangkok.
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North and Northwest

t

From Bangkok northward, following the central plain to Nakhon
Sawan, Phitsanulok and Uttaradit; thence over Teak forest to
Lampenz and Prae; northwestward over Hill Everpgreen, Dry and
Moist Dleciduous forests, and stands of Pine to Mae Hongson;
northeastward over Dipterocarp forest to Chiengmmal; southwest-
ward over Diptercocarp and Teak forests to Mse Sariang and Mae
S0v; and along the basin of the Kiwae Yei river to Nakhon Pathom
and Bangkok.

Peninsular Region

From Songkhla, in the southern Peninsuia, westward over Moist
Everpreen forest of Kechawng; Mangrove forest along the coast
of Krabi, around Phuket and other islands in the southwest, and
the Kra Isthmuz, farther north; Rain forest in the Takuapa -
Cheklee - Ranong area; and Mixed Deciduous and lill Evergreen
forests along the eastern slope of the Tenasserim Range.

Over the test site at Pranburl - to evaluate the effects of
chemical defoliants on vegetation.



CLASSIFICATION OF TROPICAL FOREST TYPES
With Special Reference to

SOUTHEAST _ ASTA

The classification of vegetation bas long been a fertile ground
for discussion and speculation. This is because plant-cover, even
in its simplest manifesiation, is a complex variable owing to the
many interrelated factors that control its distribution.

The flora and vegetation of much of the world, especially of
temperate regions, are well known, Considerable information is
available on the operation and effect of the environment cn the
vegetation of many of those wreas, and which makes classification
possible. Buat in many tropical forest repions the tephpical pro=-
blems of descriptions and identification are great, Usually thers
is little information available on the influence of the climate, soil
and other factor's on the vegetation. So that much data still remain
to be assembled before a standard system of classification of tro-
pleal forest types can be established, which would be applicable te
widely separated area, such as Southeast Asia, Tropical America or
Central Africa. '

Several. systems have been surpested or adapted for the classifi-
cation of veretation., Suchk plant reographers as Drude (1690},
Gaussen (1933}, Cain {19sk), and Good (19u47) are concerned mainly
with the distribution of individual species and the relative coine-
cidence of members of the same flora in certain areas,

The necd for a physiognomic as opposed te texonemic deseription
of' veretation was recopnized by Schimper (1903), the renowned plant
physiolorist and geosrapher, and later by Warming (1309}, who des-
scribed equivalent formations based on similarity in appearance and
function of betonically unrelated dominant or characteristic specles.
These eriteria represert an appreciation of ine vegetation in general
and not of fiora. The system advanced by Rubel {1930) covers the
most ilmportani types of plant asaociations, and makes possible their
subdivision into many facies, but it does not depend upon botanical
classification of dynamic status. The maln criteria he considers
are woodiness, leaf-shape, type and deciduousnecs.

A radical departure from toxonomic thinking in descriptive ecology
was alse made by Raunkiser {1934), to whom the concept of life-forms
must be credited, Several authors have modified somwhat the system
proposed by Raunkiamer, but or the whole the original framework hes
peen retained, Its object is to provide a small number of cate-
rories Into which all plants can be fitted according to their apparent
morpholosical-physiolugical responce to the unfavorable season,



According to Raunkiaer, leaves can be classified according to size,
shape, venation, mode of development and other criteria,

Burtt Davy (1938), confronted with the d:lfficult. problem of
establishing a preliminary classification of tropical vegetation,
where detailed surveys and complete floristic inventories are un-
~avallable, revised Schimper's und Warming's physiognomic systems,
the method proposed by Tansley and Chipp (1926), .and that sddpted
by Champion (1936) for India. Burtt Davy's system on the 'Classi-
fication of Tropical Weody Vegetation Types® was later modified and
simplified by Richards, Tansley and Watt (1939).

Beard (1941), i1 his treatment of 'The Natural Vegetation of the
Windward and leeward Islands', deals with the classification of
plant communities on a regionai basis, and considers the natural
distribution of plant communities, regionally constant characters of
rhysiognomy and composition and life-forms as important criteria.

Barbour (1942) discusses the primary forest types of Tropical
Americu, in an attempt to clarify their nomenclature, and tou indicate
their distribution and economic importance.

Kachler (1947, 1949), inspired by climatological classifications,
especielly Koppen's {1923), was led to formulate a systes, in which
he uses a series of syabols which cuwild be combined to show the most
important leatures of any vegeteticon type. The symbolism proposed
is t3sentially nimed at small-scale mapping. Therefeore, it applies
to an overall description of regional vegetation rather than to a
detailed characterization of individual plent communities.

Holdridae (1947) constructed a chart which differentiates the
vegetation of dry land areas of the world into 100 closely equivalent
formations separated by temperature, precipitation and evaporation
lines of equal value, The chart is designed to make broad divisions
and to show actual relations between climatic vegetation formations.

The comprehensive treatment of the 'Tropical Rain Forest' by
Richards (19%2) contains a detajled discussion of associations and
consociations and other phases of the climax Rain forest and other
forest types.

Dansereau (1953) maintains tiat quantitative representation is
the important criterion in the description of vegetation, and that
a long list of species, and a complete enumeration of the flora, are
of little value. Instead, the dominant ani other characteristic
-species must be recognized, because of their physiognomic prominence
and treir irdicator value. A knowledse of tne flora provides a
classification or species into fleristic elements of common origin.
Information on the veetation, on the other hand, permits an entirely
different classificatlion based on ecological reguirements and the
usual role of the plants in the landscape. Dansereau proposed a
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system based predominantly on structure, rather than a knowledge of

the taxonomic identity of the plants composing the respective com- -
munities. HNo casual factors need ve considered, such as particular

edaphic or climatic conditicons., The principal objectiwve is to devise

& means of recording and plotting vegetation.

Criteria For Classification

In the United States the prevailing practice is to separate forest
tyvpes by factors of composition, whereas Ruropean ecologists and
foresters rely more upon climatic and edaphic factors In the United
States a 'forest type' has been defined as & descriptive term used to
#roup stands of similar characters as regsards composition and develop-
ment, owing to given physical and biological factors, by which they
may be differentiated f{rom other groups cr stands. The term suggests
a repztition of the same characters under similar conditions.

In order to establish a broad classification of tropical vepetation,
applicable to the ve~etation of Thailund or to Southeast Asie in gen-
eral, important criteria for consideraticn are;

Habitat: This involves tihe primary [lactors of the environment,
namely climatic, physiographic, edaphic (scil and subsoil} and biotic
{felling, clearing, grazing, or burning).

The origin of the vegehtation of any ;iven habitat is very com-
plicated, This is well illustrated by the range of plant associations
occurring in Thailand, Vietnam or Puerto Rico. The presence or ab-
sence of a plant species is determined not by a single environmental
factor, but a series of combinations is usually invelved. Some of
these are favorable for the plant, others may be unfavorable. A plant
rarely, if ever, grows in a&n enviromment vwhere all conditions are
favorable for its optimum development. A number of local or en-
vironmental combinations exist, such as local variaiions in rainfall,
atmyspheric and soil moisture, range of daily or seasonsl temperatures,
velocity of wind, character of sojls and intensity of light. In
eddition, erosion and rock decomposition. and the destruc¢ion or
changing of old habitats may change the environment of the plant.

The primary cause for the presence of a plant association may de-
pend on factors which are active now or have bveen operative in the
past, This 1s well illustrated in Thailand, as elsewhere in Scuth-
east Asia, where changes have taken place in the distribution of
plant life, The destruction of the original growth over large areas,
as 8 result of man's activities during a period of many centuries,
has resulted in the modification of the original plant assoccimtions,
and the development, for example, of bamboo brakes and other =econ-
dary grovwth,

Each plant species requires a more or lecss definite combination of-
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conditions favorable for the germination of its seeds and the eventual
development of the seedlings. These conditions are preciplitaticn,
atmospheric and soll molsture, temperature, soil, light, air movement,
and very often association with certain other organisms. .If the
variation of any one or more of these factors exceeds the tolerance

of the plant, 1ts seeds fall to germinate or the seedlings may not
attaln maturity. Therefore, each combination of environnental '
characters meles possible the growth of certain species and the ex-
clusion of others.

Each babltat has certein environmental factors which the vege-
tation itself cannot chenge materially. Such factors are tempera-
ture regulated by broad climatic conditions; rainfall influenced by
climatic and physical agencies; and wind regulated by location and
topography. However, these factors are but a part of the environment.
This is sublect also to modifications brought sbout by the growing
plents themselves, Large plants intercept and reduce the amount of
light so necessery for the development of their own seediings and
other small plants in the ground cover. They may also modify the
wind currents, increase the atmospheric moisture and thereby reduce
temperature. They modify the soil both physically and chemically by
means of their roots and by the accumulsat’.on of decaying material.
Thus, plants not only alter the environment but become a part of it.

That the physicel end vegetation features of the environment are
interrelated in the development of plant life in any region is clearly
indicated when a habitat is disturbed, The destruction of the orig-
inal vegetation, whether by the action of man or by forces of nature,
is usally followed by the development of & nevw rormation of plant
life, Sites in a primary forest when felled are soon populated by
fast growing plants, usually entirely different from the original
growth., A tesk forest in northern Thailand, when cutover, is soon
invaded by certain species of bamboo, and which later are difficult
to eradicate. However, the Mangrove woodland of Southeast Asia, and
of other tropical regions, is an exception to this rule, in that it
is ar edaphic community, immersed at high tide and regenerates itself
soon after cutting.

Physiognogx: By this is meant all the characters which contribute
to the appearance and structure of a plant community. The physiocgnomy
of a forest depends upon the stature, spread, and life-form of the
species composing it, In & tropical forest, physiognomy includes
such features as the number ¢f stories and the heipght of the respective
story in a particular forest type. We may distinguish herizontal
structure, or spacing, and vertical structure, which corresponds to
stratification, The conopy of the forest may either be open or closed, .
and the constituent trees may stand at certain distances apart. The
primary characteristic of all but the simplest communities is their
stratification. The layering or stratification of a forest may be
sharply or poorly defined. In the Rain or Moist Evergreen forest

12



there are usually three stories, of tall trees to shrubs, in addition
to a ground cover of grasses, herbaceous plants, cycads and ferns.

In the Dry Dipterocarp forest of Southeast Asia, on the othexr hand,
the trees are of uniform height, widely spaced, have little or no
undergrowth, so that stratification is not well demarcated.

In addition to the stature and genersal hebit of the trees, addi-
tional characters, considered as life-forms and of'ten present in
troplical forests, linclude: type of branching; plank buttresses;
presence of stilt roots, pneumatophores or ‘'breathing roots', waich
may be erect or knee-shaped; thorns on trunks and/or branches; char-
acteristics (color, thickness, scaliness} of the bark; exudstions,
if present; and succulent stems or leaves, (ther special life-forms
that may be present are: woody vines or lianes, paims, cycads, rattans,
pandans and epiphytes,

Other salient features of a life-form are: whether a tree is
Evergreen or Deciduous; and the thickness and especially the size of
the leaf. The latter factor is indicative of habitat, and can be
determined by essigning it to one of Raunkiser's 'life-size classes'
{see Bibliography).

Floristics: The floristic composition of a plant community i8
besed on assembling and 1dentifying as many as possible of the plant
specles present. It involves the accumulation of precise information
on the species present in a community, and some quantitative estimate
of basal area, cover and density, Generally, it is possible to evaluate
the physiognomy of a forest type from its floristic composition, where-
as the contrary is ususlly not possible.

(Qimate: Despite existing deficiencies in accurate and consistent
classification of the major forest associations on a regional or
world-wide basis, there is an unmistakable relationship between climate
and vegetation, That climate has a decided influence on the type ang
distribution of vegetation has attracted the attention of ecologists
and plant geographers for more than S0 years.

The distribution of natural vegetation types in the tropics is in-
fluenced in large measure by rainfall, its amount, distribution, tim-
ing and intensity. Schimper (1903} maintained that a brosd climatio-
vegetative community can be scgregated, on the basis of precipitation,
into a series of progressively drier formations in conformity with in-
creasing latitude,

In general, precipitation, and particularly the rainfall pattern,
are functions of latitude. The inner tropics are usually very wet,
with little or no seasonal chanpges. The middle latitudes have less
rainfall;, usually in alternating wet and dry scasons which may occur
twice annwally. The outer tropics are still drier, most frequently
with a single wet and dry -season each year, The rainless period in-
creases steadily in length and severiiy until forests [inally zive
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way to sterile deserts, which border almost every tropical belt.

Thus, according to Schimper, tropical vegetation may be classi-
fied around a central belt of wet, luxurisnt Evergreen forest occur-
ring within a few degrees north and south of the thermal Equator.
This core i3 bordered on the north and south by increasingly drier
forests, becoming more markealy deciducus and open in character as
we move away from the Equator. Wet Bvergreen forest gives way pro-
-gressively to less mesophytic Semi-Evergreen, Molst Deciduous, Dry
Deciduous, Open Voodland and Savanna, and finally culminating in
Semi~arid Thorn and Scrub forests at the lower moisture limits for
tree vegetation.

Although moisture appears to be the dominant factor controlling
plant life in the tropics, temperature should not be discounted en-
tirzly. 1In the tropics the daily variation in temperasture is fre-
quently greater than the seasonal variation of the mean, This is
of importance as it may affect the seasonal phenomena or rhythms in
tropical plants. 1In the United States as in other temperate regions,
leaf-production, leaf-fall, flowering, fruiting, and growth of plants
are taken for granied, and vwe tend to regard these phenomena as de-
pending upon seasonal changes of temperature and light., In the
tropics many plants also shoWw periodic rhythms, although some appesar
to be contimuously active while others behave irregularly. Regular
periodic behavior is also exhibited by plants in tropical regions
where there is a sharply contrasted wet and dry seaseon. This is
more surprising in tropical climates where there is precipitation
almost throughout the year, asnd with only a very limited range in
geasonal variation of temperature. In such cases the npative in-
habitants may be scarcely consciocus of seasonal change, but depend
on the seasonal bebhavior of plants to provide them with a timetable
for their agricultural operations.

Climax Formationrs and Types

The classification of the vegetation of Thailand, and of the
ad joining countries, may be based on climatic Climaxes or Formations.
By Climax is meant & plant community that appears to be stable in
terms of historic time.

A sample plot of forest growth may be regarded as an Associ-
ation, sometimes called a Stand, which is the fundamental floristic
unit of vegetation. This may be dominated by twe, several. or
many species. When dominated by a single species it is termed a
Consociation; by several species as an Association., A particular
forest may be a typical example of a Consociation or an Associ-
ation, or it may deviate from the more prevalent type. The criterion
is the presence of certain dominants and a particular flora or
the total flora present. The component species, especinlly the
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dominants of certain Consoclations or Associations may agree in lifew
forms, although the species and even the geners may be totally 4if-
ferent. This genersl sgreement in life-form indicates similar habitat,
- and especially similarity of regional climate. Associations showing
such similarity may be grouped in a larger unit, the Formation. 1In
other words, a Formation is a Jroup of Associations which resemble
eéach other more closely, in general physiognomic and in climatie or
edaphic habitat, than to any other group of Associations. A for-
mation, or Forest Type, is s mature, integrated community, controlled
by the prevailing conditicons of climate and occasionally of soll,

Some plants, such as Mangrove specles, are restricted to one

. type of Formation and environment. Other plants overlap and flourish
in twc or more forest types, as in the case of Teak (Tectona grandis)
in northern Thailand,where it thrives both in Moist Deciduous and Dry
Deciuuous forests,

Dominants, in the ecological sense, are members of a plant com~-
munity which exert a determining or controlling influence on the
rest of the vegetation constituting it. In other words, it apolies
to layers of veretation in their relatioaship to, and their effect
upon, other layers. Trees forming the canopy of a closed forest are
typical dominants of a community, because in their absence much of
the suopordinate vegetation, or the lower stories of the forest, would
probably net exist. In the dense Rain or Moist Evergreen forests,
for example, the tallest plants of the entire comminity are capable
of modifying or reducing the amount of light that reaches the lower
layers, and at the same time increasse the hunidity in the air,
Likewise, the subordinate stories or layers have their dominants -
low trees, tall shrubs or palms ~ which also have a similar influence
on the vegetation below each corresponding layer, '

The tallest plants of some complex communities, however, are not
necessarily the controlling factors, For example, as in the open
Diptercocarp forest, when trees are scattered, they do not effectively
modify or reduce the amount of light reaching the lower layers. Thus,
very often the maln controlling layer of the forest community is the
comparatively low stratum of trees whose crowns are 20 to 40 feet
(6-12 m.) above the ground, rather than the much taller, but more
scattered, trees reaching up to 100 (30 m.) or more feet.

Widely scattered trees in a savanns have little or no effect on
the grosses and other plants that constitute the ground leyer, and
therefore they are not the true duminante of the savanna. It is the
- tall grasses, particulasrly, which actually exercise a cortrolling

effect on any plants of lower stature growing in-between them., HNever-
" theless trees growing in & savanna are often spoken of as 'dominants',
because they are usually the tallest and most conspicuous plants pre~
sent, The term ‘Physiognomic Dominant'! is best applied to consplcuous
trees which give character to the savanna. Since the tall grasses
share in this characteristic feature they are physiognomic dominants
as well as true dominants of the ground layer.
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In the silvicultur:-l sense Dominant trees of a forest canopy are
those whose crowns are more than half exposed to full illumination,
while the crowns of Sub-dominant trees are less than half exposed to
full light. Trees whose crowns are entirely shaded are referred to
as Suppressed. This usage may thus be applied to the actual develop-
ment of an individual tree,

Isolated trees whose crowns rise above the general canopy arc a
constant feature of several types of tropical forests, They are
clearly Dominant in the silvicultural sense, but not in the ecologi-
cal, since they exercise no general controlling influence on tne
forest. The term 'Predominant' is scmetimes applied to them,

Since this may imply a specially high degree of dominance, the term
‘Emergent® is considered preferable, Emergent trees may be considered
collectively as forming & discontinuous or extra layer above the
peneral tree canopy. h

Within an area of uniform climate, however, soil or other natural
factors may bhave been at work to prevent the development of the
typical climatic vegetation. . Here the essential habitet and life-
forms of the dominants are determined by such edaphic or biotic
factors. Different Consociations and Associations which are in-
fluenced by these fuctors and agree in life-form, are known as Edaphic
or Biotlc Formations. A typical example of the former (edaphic) is
Mangrove forest, occurring in deltes and around the estuaries of
rivers in scutheast and peninsular Thailand, along the coast <f Cam-
bodia, and llorth and Jouth Vietnem.

Formations with characteristic life-forms and strikinzgly similar,
and are obvicusly influenced by similar climatic pattern, are formed
throughout tropical resions, ne matter what part of the world they may
oceur., Lons recognized as forming distinct entities they may oe
called Fermation Types. ror example the dense ivergreen forests in
the high rainfall regions of southern peninsular Thailand, in Malay-
sia, sections of the Amazon dasin, in western Colombia and west
Africa belong to the same formation type of tropical Rain [orest.

They are composed. of similar life-t'orms, althoush they may exhibis
important floristic aifferences, Gimilarly the Deciducus terests ol
eastern Rorth america and Europve, althoush sutficiently dif'feren-
tiated oy their species, certainly belons to cone fermation type.

Thus we sec tnat the problem of classifyins trovical vepetation
is more complex than in the comparatively simple ferests of tem-
perste zones, vhere, even after renerations of intensive studies,
the task of precise classification is still not entirely solved.

Any classification of tropical forests cannot be precise, but
should be recarded as indicative of the type. It is essential and
desiravle that it should be simple, so that forest Types, suflicently
alike in physio:momy or structure, may be identifiable, despite
Tloristicz, soil or ecarphic, climatic, and altitudinal veriants that
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may prevaill in widely ceparated regions. Furthermore, the forest
types should be readily rerognizaehle both on the ground and to a
certain degree from aerial observations, preferably at medium al-
titudes (1,000 to 5,000 feet). :

It is usually customary to assign names to Formations or Types,
based on their physiognomy or habitat, such as Evergreen forest,
Deciduous, Gallery or Riparian, or Swamp forest., Whatever term is used,
it should be short, descriptive, appliicable over wide areas, readily
understood and easily translated into other languages.

FOREST TYPES
of

SOUTHEAST ASTA

Although {he Conifers, so characteristiz of temperate Evergreen
forests, are represented in Thailend and the ¢ther Mekong basin
countries by species of Pinus, Dacrydium, Podocarpus and Cunninghamia,
.actually they constitute only & small fractivn, less than 1 percent,
of the forests of that region. Broadleafed species, represented by
numerous genera, are dominant almost everwhere, 3o that the classi-
fication of the forests of Southeast Aisa into (Coniferous or Soft-
wood and Broadleafed or Hardwood specles, is not considered applic-
able., A more practicable method is to segregate the forests of those
countries into two broad categories; {a) Evergreen forests, which
inelude the Conifers; and (b) Deciducus forests. '

The forests of Thaliland may be assigned to about twelve Climax
Formetions or Types, all or most of which alsn occur in North and
South Vietnam, leos and Cambodia. These primary types may be furthered
divided intc Sub-types or Sub-climax communities, according to
variations induced by such factors as micro-climate, and localized
edaphic or hiotic conditions.

EVERGREEN FORESTS
(1) RAIN FOREST: (See Figs. 20, 21)

Synonyms; Tropical Rain forest, Evergreen Rain forest,
: Tropical Wet Kvergreen forest, Wet forest,
Wet Evergreen forest, Tropical Evergreen
forest, Broad-leaved Evergreen forest;
Evergreen forest and the Forét dense humide
of French ecologists. ' '

Of the several terms applied to this Type, the rather long 'Tropical
_ v



Broad~leaved Evergreen forest' seems to be the most appropriate,
The designation 'Evergreen forest' is not entirely applicable, be-
cause it would elso include Coniferous forest. 'Rain forest', al-
though descriptive of the cause of the Type rather than of the Tyre

tself, is also acceptable because 1t is concise, readily unier-
stood, and in general use in tropical regions,

Several factors are essential for the development of the Rnin
forest, The major features are discussed briefly on the folloving
pages,

Climate: The prevalling climate in the Rain forest is marked

by relatively high temperatures, Variations in temperature are re-
markably slisht on a diurnal, seasonal or geographical basis. Accord-
ing to readings taken at typical sites, the mean annual temperature

is said to be about 79°F, (26°C,). Seoil temperatures are equally

constant., Low temperature appears to be the major factor setting
~ the altitudinal limit of the Rain forest., It is essentially froste«
free except alonz its upper altitudinal border.

Rainfall: Rainfall is high. In areas with optimum Rain forest
there 1s no marked secronal drought, but precipitation is scattered
throughout the year., Actually there are ouly limited areas in the
humid tropics which are truly non-seasonal, Wet and dry seasons
" usually alternate., Tnis factor, in turn, may influence seasonal
rhythms in flowering, production of young leaves, and other phyéio-
logical processes. Unlike the temperature range, ann.al precipitacion
is highly variable both diurnally and seasonally, as vell as geo-
graphically. In some favorable distribution patterns, annual pre-
cipitation of €3 inches (1,000 mm.) might be considered as absolute
minimum, whereas in the southwestern Peninsula of Thailand, 79 inches
{2,060 mm.) is regarded es a typical minimum, At Takuapa, in the
southwestern section of the Peninsula, the maxisum may reach 1luh
irches (4,170 mm.), and in some years even more, Some areas with
annual precipitation above the minimum indicated may have drouszht
periods, especially in regions where there is high evaporation,
Therefore, the seasonal pattern is highly important, for true Rain
forest cannot exist in an area where there is a well-derfined arnd a
prolonged dry peried, lasting 2 or more months,

Fumidity: In addition tc high temperature and abundant rainfall,
Rain forest areas are characterized by uniformly high humidity. This
_secmns 1o be at or near the saturation point at night, and remains
hirh during most otf' the day, even during the dry season. This factor
may cofpensate for lower rainfall at certain periods in some areas.
Humidity tends to increase vith elevation. For example, along the
upper slopes and ridpes of mourtalns, humidity may remain constantly
clese Lo saturation,

Wind: This 1s ax important factor in humid areas where its effect
on evaporation rate and resultant drying of -the atmoaphere could be
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eritical. In general, wind velocities appear to be lower, and vio-
lent winds are usually less frequent in such tropical areass as
Southeast Asia, than in tempelate zones. In many parts however,
thunderstorms, preceded by squalls of strong winds, ere common, re-
sulting in the felling of individual trees or stands.

Radiation: Dayidght radiation averages 10 to 12 hours in Rain
forest areas, with a slight annual variation. There is usually a
high degree of cloudiness, which is greatest in the wet season. In
addition to the presence of impurities in the air, such as dust and
smoke from brush fires, the total amount of bright sunshine may be
small. Radiation appears to be less intense at ground leve)l in the
Rain forest than in correspondingly high forests of temperate regions.

Soils: The seci1ls of Rain forest are very variable in structure
and in pnysical and chemical properties, but the majority share certain
gimilar characteristics. Theyv are red or yellow, lateritic, loamy
or clayey in ferxture, although the upper layers may be sandy. They
are invariably acid, with relatively low humus content, and are often
deficient in plant nutrients. These qualities are influenced by the
powerful action of major climatic factors, particularly heavy rain-
fall and high temperature. Abundant precipitation produces an almost
continuous downward movemcnt of water in the soil, resulting in heavy
leaching, High and relatively uniform temperature are also a major
factor in the breakdown of leaf litter and other forest debris, in
addition to the action of micro-orpanisms, Termites and ants also
contribute to the destruction of dead roots and other wooly residues,

Under the influence of such dominant habitat factors, mature
soils show a wide range in character, which in turn is reflected in
vegetation, The physical conditions are of great Importance, ex-
pecially those which control the soil moisture absorbed by the plant
and the supply of oxypenr to its roots. It is concelvable that, in
addition to the influence ol temperature and rainfall, soil factors
are the most important element which contribute to the occurrence of
Rain forest, and that edaphic conditions are chiefly responsible for
its absence in areas which otherwise would be suitable,

Physioznomy: Among outstandineg Teatures of the optimum Rain
forest of numid areas, such as those found in limited parts of South-
east Asia, the most evident are the richness of the flora, and that
the overwhelming majority of dominant plants are trees and shrubs, and
many of the ¢limbing rlants and some of the epiphytes are also
ligneous. The trees are extremely numerous in species and varied in
size, The averape height of those torming the canopy seldom exceeds
150 ft, (46 m.), and usually ranges between 90 and 120 ft. (30-40 m.).
A few trees in Southeast Asia, such as Jelutong (Dyera costulata), in
southern peninsular Thailand and Malaysia, or a species of Koompassia
in Sarawak, Horthern Borneo, and Malaya, may cxceed 200 feet in )
haipght, ) ' . :
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The Rain forest is a community with & large series of co-dominants,
or sometimes there may be only one or two dominants., While rich in
specles, the trees are remarkably uniform in theilr general appearance
and physiognomy. Amohg dominant trees Lhe boles are usuaily straight,
ratner slender in relation to their height or compared with the girth
of some iarge trees in higher latitudes, and are renerally clear of
branches for 70 to 90 feet {22 to 28 m.). Their c¢rowns ore relatively
restricted, of variable form from wide-spreading, round or umbrellia-
shaped to narrow and irregular.  Flank buttresses, Ilange-like oute.
srowths at the base, are churacteristic of Rain forest trees, and
which ure less developed, cometimes absent, in other Forest Types., The
bark may be thin to thick, smooth or rouph, scaly with deep fissures,
plates or conspicuous lenticels,

The type and density of foliagse are variable in the Rain forest.

The majority of mature trees, as well as seedlings and shrubs have
larpe, leatbery,dark rreen leavec, with entire or nearly entire mar-
gins, The Raln forest may contain some deciduous or partially de-

clduous trees, but to all intente and purposes it is constantly ever-
- preen, So that ihe term 'kEvergreen' applied to this forest type is
redundant, as there is no Deciducus or Semi-Everpreen Rain forest,
Compound leaves nreguminate in the upper stories, simple leaves are
frequent in the lower scory. Most of the trees and shrubs have in-
conspienous flewers, often whitish or preenish. Larre and strizingly
cclored flovers are somewhat rare. The forest interior is usually
zloomy, thou n when the sun is shining the tloor may be dappled
with sun-tlecks, 7o some the Rain foresy cives the impression of the
vault of cathedral aisles The uniferm and penerally somber pue af

tre leaves cer trioute in par* tc the monotonous character of this
forest.

w5 in Temperate resions, in the Railn forest there
is ro vwellede n periodicity of new leat crop, [lowerimny, fruiting,
or Jleal sneiin It i3 a perpetnal rddswnmer, althoush there are
periods ¢ "1;‘"1- SLoverin e, curins whleh more species are in [lowver
than ab clner tires, ag well as scasors of maximwa production of
voun) leaves, .or the most rwart glont srowth and reproduction are
ﬂorL1 mo1s, ond some Jlowers andfor frults can be found at any time.

This ig a diresbt fnfluence of tlimate, characterized by bish tem-
perature and hwedaity, and sll oU seasonal variation.

Inlike rores
‘i
[

Cwing Lo tie reat rance Ln Lhe heinbt of trees, the Rain icrest
15 usualkly stretilied or mlti-layered in structure, lost otten there
are three tayers, in addition Lo a lower layer of shrubs ana a -rourd
zover of herbs, In compurision with the number of weody species, life.
ferms such ad r\‘ms and panians {Pasdanus) are less abundent, bt
vamoeos and ravtans {Calarms) are (requent. Messes, liverwerts,
liohens and epiphvtes, includin: a variety of orchids, are also ;ene
ernlly apundaat, ~rowila: on tne trunks, branches arnd in the crotches
of trees and sorabs, in add{tion to ferns and flowerin: plants
ceverin~ the -round. The asundance of climbers, especially stout
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woody lianeg, is another characteristic feature of this forest. Their
massive stems (See Fig.23 ), often of preat lensth, cling closely
to tree trunks or hang loosely like cables from the topmost branches.

Ranre: There are only limited areas in Southeast Asia with high
precipitation, exceeding 150 inches annually, and uniformly scattered
throughout the year; where atmospheric moisture ranges up to GO pen
cent; with a narrow diurnal or seasonal fluctuation in teaperature;
and where insolstion or radiation is not high. Consequently, the
true Rain forest is of limited extent ond distribution in Thafland,
Vietnam, Cambodia and Laos.

In Thailend Rain forest attains its optimun development along
the southwest coast of the Peninsula, especially in the Chakice moun-.
tains south of Ranong, eround Takuapa, where the highest annual rain-
fall exceeding 200 inches, in Thailand has been recorded; and in
isolatea sites in the mountain ranges extending close te the border
of Malaysia. Stands of this forest type ocecur slso in the socutheast
in the mountain ranses of Khac Sa Bap and Khao Ban That, 'boraering
Cambodia. Additional scattered sites, similar in structure and life-
form, and to some degree in floristic composition, are found in
isclated sites In the Khao Yai National Forest, in the central region
of Thailand,

In Cembodia the true Rain forest, as distlinguished from the Moist
Evernreen forest, has long been exploited to o considerable extent
for timbers. 350 that today this dense forest is reduced tc areas in
the Cardamom and Flephant mountains in the southwest,

Likewise, in part owing to extensive and intensive exploitation
of timbers over a pericd of many centuries, and the widespread prac-
tice of shifting agriculture, Rain forest forms only a minor fraction
of the vegetation in North Vietnam and in the soutbern section of
"~ South Vietnam. Annam, in central Vietnam, has long been considered
“the principal forested area and source of useful timbers in “*at
divided country. We have no record of true Rain forest in Lac ..

s Economiz Importance: Unlike the Diptorocarp or Teak fore. s, or

* Savannas, which sre burred over annually, Rain forest is usuully not

; mffected by fire, or toc any aporeciable extent by shifting sgriculture,
i Gmall patches, of 4 to © acres, are cleared in the forest to grow

- erops for subsistence, and then abandscncd after 2 to & years. Creat

' areas have been cleared, however, in southern peninsular Thatiand,

as well as in South Vietnam and Cambodia to establish plantations of

. Pard rubber {Hevea brasiliensis). :

In peneral the Rain forent is an important source of raw muteriels
of commercinl importance, some of whieh figure in international trade.
These include a veriety of txmbers, gums and resins; rattan; edible
fruits and other minor product

2L



Timber species of commercial importance in the Railn forest of
Thailand include: '

Afzelia bvokeri Dipterocarpus turoinatus
Afzelia xylocal'pa Fagraes cochinchinensis
Ailanthus fauveliana Hopea ferrea

Amoora palystachya Hopea odorata
Anisoptera coenhinchinensis Hopea pierrei
Anisoptera giabra iiopea recopel

Artocarpus calopnyvlla Lagerstroemia balansae
Artocarpus lakoocha Lagerstroemia calyculata
Balanocarpus heimii Lagerstroemia rlos-reginae
Calophvilum floribundum Lits2a prandis
Calophyllum inophyvllum Mesua ferrea
Calophyllum pulcherrirma Michelia champaca
Cecrela toona Parashorea stellata
Cinnamonum iners Phoebe paniculata
Cotylelobium lanceolatun Sandoricum inaiaum
Dalberria cochinchinensis Shorea cochincainensis
Dipterccarpus alaotus Shorea curtisii
Dipterccarpus baudii Shorea glauca
Dipterocarpus costatus Shorea gratissina
Dipterocarpus dyerii ‘Shorea ruiso
Dipterocarpus gprandiflorus Shorea hypocnra
Dipterocarpus incanus Shorea parvifolia
Dipterocarpus kerrii Shorea weisneri
Dipterocorpus kunstleri Vatica cinerea
Dipterccarous pilosus Vat.ca wallichii

Many minor forest products obtained from the Rain forest include:
Rattans (Calmwus species), which furnish splints exported for the
manufacture of cane-seats and backs of chairs. The core remaining
after the rigid outer part has been removed is used for making reed
furniture and lighteweight baskets, Selected canes, for making walk-
ing sticks known as Malacca canes, are derjived {rom Calamus scipionun,
growing in southern peninsular Thailand. Rattans are also utilized
extensively for leshing logs into rafts. Considerable quantities of
rattans have long been exported to Singapore, the center for this
forest product from various countries of Southeast Asia.

Dammar resins are obiained from several species of the wood-oil
family {Dipterocarpaceae), especially Balanocarpus beimii, Aniscptara
spp., and Shorea hypochra., The best dammar, known as 'Wwhite dammar'
and used in the manufacture of high grade varnish, is furnished by
Balanocarpus heimii.

Gamboge gum, the product of Garceinia hanburyi, is a bright yellow
resin of appreciable commercial importance, used especially as a
coloring agent, '
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woody lianes, is another characteristic feature of this forest. Their
massive stems (See Fig.23 ), often of great lensth, cling closely
“to tree trunks or hang loosely like cables from the topmost brancnes.,

Rance: There are only limited areas in Southeast Asia with high
precipitation, exceeding 150 inches annuallv, and uniformly scattered
throughout the year; vwhere atmospheric moisture ranges up to 950 per
cent; with a narrovw diurnal or seasonal fluctuation in temperature;
and where insolstion or radiation is not high. Consequently, the
true Rain forest is of limited extent and distribution in Thailand,
Vietnam, Cambodis and Laos.

In Thailand Rain forest attains its optimum development along
the southwest coast of the Peninsu.a, especially in the Chaklee moun-
tains south of Ranong;, &round Takuapa, where the highest annusl rain-
fall exceeding 200 inches, in Thailand bhas been recorded; and in
isolated sites in the mountain ranges extending close to the border
of Malaysia, - Stands of this forest type cccur also in the scutheast
in the mountain ranges of Khao Sa Bap and Khao Ban That, bordering
Cambodia., Additional scattered sites, similar in structure and life-
form, and to some degree in floristic composition, sre- found in
isolated sites in the Khao ¥Yai National Forest in the central region
of Thailand.

In Cembodia the true Rain forest, as distinguished frem the Moist
Evergreen fovest, has long been exploited to a considerable extent
for timbers. So that today this dense [orest is reduced to areas in
the Cardemom and Eiephant mountains in the southwest,

Likewise, in part owing to extensive and intensive exploitation
of timbers over a veriod of many centuries, and the widesprread prac-
tice of shifting agriculture, Rain forest forms only & minor fraction
of the vegetation in North Vietnam and in the southern section of
South Vietnan, Annam, in central Vietnam, has long been considered
the principal forested area and source of useful timbers in that
divided country. " we have no record of true Rain forest in Laos.

Economic Importance: Unlike the Dipterocarp or Teak forests, or
Savannas, which are burned over annually, Rain forest is usually not
affected by fire, or tc anv appreciable extent by shifting asriculture.
Snall patches, of ¥ to 6 acres, are cleared in the forest to grow
erops for subsistence, and then abandoned after 2 to 4 years. Great
areas have been cleared, however, ih southern peninsular Thailand,
as well as in South Vietnam and Cambodia to establisb plantations of
Pard rubber (Hevea brasiliensis).

In general the Rain forest is an important source of raw materials
of commercisl importance, some of which figure in international trade.
These include a veriety of timbers; gums and resins; rattan; edible
fruits end other winor products,
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Timber species of commercial importance in the Rain forest of
Thailand include:

Afzelia bakeri Dipterocarpus iurbinatus
Afzelia xylocarpa Fagraea cochin2ninensisg
Ailanthus fauveliana liopea ferrea '
Amoora polystachya Hopea odorata
Anisopteéra cochinchinensis Hopea pierrei
Anisoptera glabra _ Hopea recorvei
Artccarpus calopaylla ©  Lagerstroenia balansae
Artocarpus lakoccna Lacrerstroemia calyculata
Balanocarpus heimii Lagerstroemia Tlos-reginae
Calopnyllium floribundum Litsea grandis
Calophyllum inophvlilum Mesua ferrea
Calophyllunm pulcherrimun Michelia champaca
Cedrela toona Parashorea stellata
Cinnamomum 1lners Phoebe paniculata
Cotylelobiun lanceolatum Sandoricum indicunm
Dalberpia cochinehinensis Shorea cocninchinensis
Dipterocarpus alatus Shorea curtisii
Dipterocarpus baudii Shorea glauca
Dipterocarpus costatus Shorea gratissima
Dipterocarpus dyerii . Shorea guiso
Dipterocarpus grandiflorus Shorea hypochra
Dipterocarpus incanus Shorea parviiolia
Dipterocarpus kerrii Shorea weisneri
Dipterocarpus kunstleri Vatica cinerca
" Dipterocarpus pilosus Vatica wallichii

Many wminor forest products obtained from the Fain forest include:
Rattans (Calamus species), which furnish spliats exporied for the
manufacture of cane-seats and backs of chairs. The core remaining
after the rigid cuter part has been removed 1is used for making reed
furniture and light-weizht baskets, Selected canes, {or making walk-
ing sticks known as Malacca canes, are derived fron Calamus scipionun,
growing in southern penincular Thailand. Rattans are also utilized
extensively for lashing logs into rafts. Considerable guantities of
rattans have long been exboried to Singapore, the centér for this
forest product from verious countries of Southeast Asia.

Dammar resins are obtained from several species of the wood-oil
family (Dipterccarpaceae), especially Balanocarpus heimii, Anisoptera
spp., and Shorea hypochra. The vest dammar, known as 'white dammar'
and used in the manutacture of high grade varnish, is furnished by
Balanocarpus teimii.

Gamboge gum, the product o Jarcinia hanburyi, is a dbright yellow
resin of appreciable commercial importance, used especially as a.
coloring agent.




Gutta-percha of an inferior grade, &n insoluble gutta gum obtained
from the tall 'ma-sang' tree (Palag_ium obovatum), of the Sapodilla
family, was formerly extracted in considerable quantities in south-
eastern and peninsular Thailand. It has the unusual property of
being an excellent insulator for heat and electriecity, At one time
it was used on & considerable scale for coating submarine cables,
as its composition remains unchanged almost indefinitely when sub-
merged in water,

An oleo-resin, obtained by tapping various trees of the wood-oil
family (Dipterocarpaceae), especially Dipterocarpus alatus, D. tur-
binatus and D. pilosus, is used locally for making torches, Tor caulk-
ing cances, as a varnish and to weter-proof pails.

Jelutong gum, alse an insoluble gum, is extracted from a large
tree, Dyera costulata, growing sporadically in southern Peninsula,
and Malaysia, for use as a base in the manufacture of chewinrg gum.

Cardamoms are derived from the fruits of several specles of

_ Amomum. The best grade is obtained from Amomum krervanh, cultivated
on a limited scale in the Chantaburi province, séutheastern Thailand.
An inferior grade known a&s bastard cardamom, is derived from the
fruit of A. villosum and A. xanthioldes, the main source of which is
in the northeastern part of the country. - Cardamoms have long been
known in world trade for use in medicine and for flavoring food.

Incense wood is produced from several species of trees, especially
Mansonia gagei, Aquilsris crassna, and Aguilarija agailocha., The
heartwood of the last-named species furnishes the so-called ‘eagle
wood', used for burning as incense, to make joss sticks and in the
manufacture of periumes.

Panboos have an extensive and versatile utility, including the
building of homes, in the manufacture of paper pulp, and for living
fences and windbreaks. In coastal areas of Thailand they are widely
used for stakes to construct fish traps. From the west coast of the
Peninsula there has long been a considerable export of bamboos to
Jave and Sumatra, where they are utilized for making frames to cure
tébacco leaves,

Chaulmoogra ¢il is derived from the seeds of Hydnocarpus kurzii.
‘A similar oil is also obtained from H. anthelmintica. In Thailand,
as elsewhere, chaulmoogra oil has long been used in the treatment of
leprosy.

Corypha leaves, obtained from the 'lan' palm (Corypha umbracus-
lifera), are p0pularly used in preparing Buddhist seript anc in the
manufacture of hats.

A number of trees and other plents furnish edible fruits,
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{ncluding 'durian’ (Durio spp.} &l 'ghungtha.lai' or ‘sam-rong’,
obtained from Sterculia 1 lychnophora, and which is much esteemed
in confectionery.,

(2) MOIST EVERGREEN. FOREST

‘This type resembles the Rain forest in general physiognomy,
life~-forms, and in having a 3-strata structure, with a dense under-
growth (Figs. 22, 25, 26). Some ecologist make no distinction be-
tween Hain forest and Moist Bvergreen forest, but combine them
under the term Wet Evergreen forest. The dominant tree species are
somewhat of lower stature than those in the climax Rain forest.

They sre genersally up to 90 or 110 ft. (30 or 35 m.) in height, with
straight trunks, and a continuous canopy of green foliege of varying
hue. The ground cover contains many species of herbacecus plants,
ferns, rattans (Calamus} and palms.

The annual rainfall in this type 1is lower than in the Rain
forest, ranging between 60 .and 80 inches (1,500-2,000 mn.}, and
supplemented by ample soil and atmospheric moisture, Unlike the
absence of a dry period in- the Rain forest, the seasons are sharply
defined into dry and rainy periods of about equal duration, This is
perhaps the principal and essential difference between the Rain and
Moist Evergreen forests. The diurnal and seasonal fluctuation in
temperature is slightly more pronounced than in areas with Rain forest.

This forest type may be segregated into Lowland Moist Evergreen,
and Hill or Upper Moist Evergreen forest, occurring on the slopes of
hill and mountain ranges at elevations up to 2,500 or 3,000 ft.
(800-1,000 m.), Moist Evergreen forest is widespread in Thailarz,
Vietnam, Camtodia and lacs, and corresponds to what French ecolegists
or foresters describe as 'foréts denses'.

In Thailand, Moist Erergreen forest occurs in the southern
section of the Peninsula; on the flanks of the Tenasserim range, in
the west bordering Burma; in the Khao Yai Natlonal Forest in the
central region; along the slopes of the Khao Sa. Bap end Khao Ban
That mountains in the sputheast; on the island of Ko Chang, with an
altitude up to 450 = 650 ft. (150-200 m.), also in the scutheast;
the Pokadien mountains in the Loei region, in the north, at altitudes

‘up to 3,000 ft. (1,000 m.); i- sections of the Phu Pnan mountain bew

tween Kalasin and Sakhon Nakhe.:, in the northeast; and on the upper
slopes of Chiengdac and other mountain ranges in northern Thailand. .

One of the best examples of Lowland Evergreen forest is that of
Kachawng, a forest reserve between Trang and Patelung, in the
southern Peninsula., It resembles in many respects the Rain forest,
farther west, around Takuapa, in southwestern Peninsula. large trees
with long boles, and often with buttresses, composing the canopy in
the Moist BEvergreen forest of Kachawng include: MHopea cdorais,
Anisoptera curtisii, Sandoricum indicum, Sterculia campanulata,
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Parkia speciosa, Hopea ferrea Alstonia scholaris, Palaquium obovatum,
and species of Artocarpus, Alzelia, Dalbergia, Intsia, Lagerstroemia,
Vatica. The family Dipterocarpaceae is represented by Dipterocarpus
alatus, D, turbinatus and D, girandiflorus,and the genus Shorea by

S. §£atxssima, §. glauca, 3. purvifolia and S. sericea._

"As in the Rain forest, the majority of trees have dark green, lea~
thery leaves, Generally the flowers are inconspicuous. Some of the
trees are deciduous at one time or another, but the forest is con-
stantly evergreen, and there is no well-defined period of flowering
or fruiting.

. In the second story, trees of the Laurel (Lauraceae), Myrtle
(Myrtacese) -and Custard-spple (Annonaceae) families are well rew
presented, intermingled with such palms as Arenga pinnata and Livis-
tona speclosa, and woody vines or lianes, mostly of the families
Ieguminosae and Bignoniacesae.

The undergrowch is dense, somevwhat difficult to penetrate, with

. many shrubs, particularly of the families Rubilaceae (coffee) and

- Acanthaceae, ferns, and such herbaceous plants as species of Alpinis,
Amomum and Zalacca.

A typical Hill or Upper Moist Evergreen forest o~xcurs 4in the
Khao Yai National Park, in central Thailand, ranging in altitude from
.T50 to 2,500 ft. (250-800 m.)}. The physiognomy or life-forms of
this excellent forest resemble those of the Lowland Moist Evergreen
forest at Kachawng, except that many of the tree species are entirely
distinct from thosé at Kachawng, in southern peninsular Thailand.
Dominant trees in this forest are Dipterocaryus costatus, D. gracilis,
and D. turbinatus. (ther representative trees include species of
Ficus, Altingia, Aromadendron, Cedrels, Poupatria, Anthocephalus,
Carallia, Antiaris, Sapium, Lithocarpus, Persesa, and Schefflera,

Trees in the substory include: Camellis confusa, Bugenia siamensis,
Helicia javanica, and Maesa ramantorcea, Palms are aiso represented
in the understory by Caryota urens, Arenga saccharifera and Livistona
speciosa. Rattans include species of Daemonorops and Calamus.

Amony woody vineés are species of Toddalia, Bauhinia, Miucuna and Entada.

The following partial iist of geners, represented mostly by
medium to large trees recorded in & small erea, is indicative of
the diversity and richness of the floristic comvosition of the
Moist Evergreen forest at Kachawng, southern reninsular Thailand,
at sltitudes of 450 to 650 ft. (150-2C0 m):
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Acacia
Adenanthera
Adina
Aglalie
Alangium
Alstonia
Anisoptera -
Anthocephalus
Ardisia
Arenga
Artabotrys
Artocarpus
Baccaurea
Banbusa
Barringtonia .
Bouea
Calamus
Carallia
Cedrela
Ceriops
Chasalia
Cinnamomum
Clercdendron
Cratoxylon
Crypteronisa
Curcilego
Dalbergia
Desmodium
Dialium
Dillenia
Dioscorea
Diospyros
Dipterocarpus
Dryopteris

(3) DRY EVERGREEN FOREST

This forest type is composed of small to medium-sized trees.

Duabanga
Durio
Erioglossum
Erythroxylon
Eugenia
Fagraea
Fieus
Gnetum
Grewia
Helicia
Heterophragma
Hopea
Hydnocarpus
Intsia
lagerstroemia
Lansium
Linoclera
Litses
Iivistona
Macaranga
Mangifera
Melodorum
Memecylon
Mesua
Michelia
Morinda
Murreys,
Myricaria
Myricpteron
Myristica
Nauclea
Neolitsesa
Nephelium
Heuropeltis

Oncosperna
Oroxylon
Padbruggea.
Paederia
Palaguiun
Parkia
Pentapetes
Phoebe
Pithecelobiun
Planchonella
Pothos
Premna
Pterospermun
Pygeum
Quercus
Sandoricum
Senium
Saraca
Schefflera
Seme carpus
Shorea
Sindora
Sonneratia
Sterculia

Streblus

Syzygium
Tetracera
Tetrameles
Tournefort.ia
Vatica
Vitex
Walsura
Zanthoxylum
Zollingeria

Their

truriks are straight or twisted, seldom exceeding 12 inches (30 cm.)

in dismeter, and many species have stiff leathery leaves.

There are

few scatiered large trees among them; woody vines are abundant, but

herbaceous ground cover is somewhat sparse.

Representative of the Dry Evergreenforest is the Gallery forest,
or woodland along or close to rivers and streams {Riparian or

Riverain forest).

Although the annual precipitation ma;- be low, as

in the nortneast, tne moisture in the soil along the river banks is

sufficient to sustain a constantly evergreen growth.
of course, are deciduous. -
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This forest type is rather widespread in Thailand, found in

" such areas as around Pranburi, in the upper Peninsula; at Prachuab-

- Khirikhan, in the central Peninsula; in thie area of Mukdahan and else-
where in the northeast; Pokadien, in the region of loei, in the north;and
especially along banks of rivers or streams scattered throughout the
country. : _

Woody species occurring in this type of forest vary from one
region to another. For example, in the Pranburi area, a dominant
plant is Streblus zeylanlcum, constituting about 50 percent of the
vegetation, Other trees in this dry forest include species of VYitex,

.. Diospyros, Ficus, Fugenia, Aglaia, vlalsura, Hopea, Spondias, Selmalia,

-and Cratoleo -

Some of the trees and shrubs in the uanderstory are thorny. Woody
" constituerts are species of Hydnocarpus, Murraya, Atalantiae, and ’
Taxotrophis. Rattans (Calamus) may also be present. Bemboos are re-
presented by Bambusa arundinaeea, Dendrocalamus strictus and species

of Gigantochl-a.

Semi-Eveipgreen forest: This subtype also has a wide distribution
in Thailand, Tnhe trees are of medium stature, ranging from 45 to
60 ft. (15-20 m.), although some emergent species may attain G0 ft,
(30-m.). Usualiy they have straight trunks, with a diameter of 12 to
2h inches (30-60 cm.). The majority of the trees shed their leaves
at some period of the year, but in general this subtype has a Semi-
Evergreen appearance,

Typical of a Semi-Evergreen rorest is found around Tak, in the
northwest, Important constituents of this subtype in that area are:
Afzelia xylocarps, Alangium salvifolium, Cassia garrettiana and C.
siamea, Chukrasie velutina, Dalbergia cultrata, Dillenis sp.,
Dipterocarpus tuberculatus, Erythrophloeum teysmennii, Garuga pinnata,
Hopea odorata, Lagerstroemia tlos-regina, Micielia champaca, Ptero-
carpus macrocarpus, Terminalia tom:ntosa and Vitex puktescens.

(4) MONTANE FOREST

"~ Changes in vegetation, corresponding to increasirg altitudes, are
Just as striking in the molst tropics as they are in temperate regions,
As s ascent a foresteclad mountain slope, such as in northern Thai.
lend for example, there is a declded change in the {loristic com-
rosition and structure of the vegetation. ,The luxuriant Rain and
Moist Evergreen forests are gradnally replaced by trees of entirely
different specieg ang evern genera, and generally of smaller dimens
sions. The Montene lorest commences at an altitude of approxinately
3,000 ft. (1,000 m.) and extends to the crest of high mountains to
‘at about 8,000 ft. (2,400 m.). In-between the Upper Moist Evergreen
foregt and the Montane forest there is usually a transitional belt of
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forest. The Montane forest may be subdivided into: (a) Lower
Montane; and {b) Upper Montane.

(a) lover Montane: A typical example of this sub-type is found
in the Khao Yai National Forest, central Thailand (Fig. 30), on falrly
steep, well-drained slopes and plateaus, at elevelicny of 3,000 to
4,500 ft. (950-1,400 m.), and where the anmual rainfall ranges up to
approximately 120 inches {3,000 mm.). The forest 1s moderately tall
renging up to 60 or 75 ft. (20-25 m.). Most of the trees have rather
small crowns with slender brenches, Their trunks are likewise more
slender than those in thz Rain or Moist forests, straight to fairly
60, closely spaced, snud usually without buttresses, a life-form that
is characteristic of the Wet Evergreen forest. Woody vines are pre-
sent, but bambocs, ratians and palms are few or absent. Herbaceous
plants are also sparse.

Domirant trees in the Lower Montane of the Khao Yai Forest are
oak (Quercus) and chestnut (Castenopsis}(Fig. 30). Of the oaks, the
most common species is Quercus ticurii and of the chestnut, Castanopsis
acuminatissima. Associates of these trees are: Lithocarpus spicatus,
Schina wallichii, Dacrydium elatum and Podocorpus neriiiolis. Tbis
forest type also covers the plateaus along the summit of the range.
There, in addition to osk species, trees of' the genera 3chima and
Dacrydium asppear to be dominants. OSmall patches of sphasnum bogs
are found on the plateau, surrounded by trees of small stature, such
as species of Olea, with their trunks and branches covered with mosses,
influenced by the humid atmosphere,

(b) Upper Montane: This forest subtype 1s found in northern
Thailand, on the slopes and summit of such mountain peaks as Doi
Sutep, Doi Inthanon and Doi Chiengdao, in the region of Chiengmal
(Figs. 55, 56).

The east slope of Doi Sutep, which has an altitude of 5,450 ft.
(1,676 m.), is covered by Dry Dipterocarp forest up to about 2,300 ft.
(7¢0 m.). Between 2,300 and 3,200 ft. (700-1,000 m}, the vegetation
is an intricate mosaic of Dry Dipterocarp and Mixed Deciduous forests,
mixed with species of temperate everpreen belt, The forest is vom-
posed mostly of species of oak (Quercus)and chestnut (Castanopsis).
Oak trees attain & height ot 50 to 65 ft. {16-20 m.), anad about L2
in. {30 em.) in diameter. A thin layer of humus and thick litter
accumilate on the forest floor, but the undergrowth 1s pocr, mostly
composed matter of the ubiquitous 'khao-lans' grass (Imperata ey-
lindrica}. '

The southern and southwestern slopes of Deoi Sutep, up to the summit,
are occupied by low evergreen trees, such as specles of Quercus,
Helicia, Castanopsis, Lithocaropus, Dalbergia, Phyllanthus, Camellia
and Melanorrngea. The ground cover is a dense growih of rough grass.
This is probably secondary growth, as a result ot shifting agricul<ure.
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Avove 4,000 ft. (1,200 m.}, on the upper slopes near the summit
of Doi Sutep and Doi Puy the Oak«Chestnut belt is replaced by the

3-neeéled pine (Pinus khasya). Small ferns.and the 'kha.luang' grass

(Imperata) are the most-frequent componeuts of the ground cover,

On the summit the trees are dwarfed, with twisted trunks, and are
seldom more than 2% to 30 ft. (8«10 m.} tall. Mosses and other
epiphytes cover their trunks and tranches. During February the white
flovers 'of a species of Rhododendron sre conspicuous in the canopy.
Other noteworthy plants are an epiphytic Vazcinium, and a species of
Gnetum . with reddish fruit and edible : eeds, grovwing on tree trunks,

(5) CONIFEROUS FORESTS

As indicated, Conifers do hot form an integral part of the vege-
tation of Southeast Asia, constituting, for example, less than 1
percent of the total forested area of Thailand (Fig. 8).

Two species are the most freguent arnd characteristic, namely the
' 3-needled Pinus knasya, with furrowed bark, and the 2-needled Pinus
merkusii, with scaly bark (IFigs. 49, S4). Both species are found
in Thailand, particularly in the north; in northern and central Laos;
in the mountaincus northern region of North Vietnam, and in isolated
upland areas of central and southern South Vietnam. GSmall stands
are glso found in central and scutheastern Cambodis.

o As a forest type in Thailand, these pines are concentrated in
“the northern mountain renges surrounding Chiengmai, where they form
almost solid stands over a large area. In this region, they are
found at altituaes between 2,000 and 4,000 ft. (600-1,200 m.), and
even as high as 5,200 ft. (1,600 m.) oa the mountains Doi Sutep, Doi
Puy and Dol Inthancn, west of Chiengmai; also on the surmit of Dol
Chiengdao, nortiward in the direction of Fang. On the plateau of Bo
Luang, southwest of Doi Anka at an elevation of 3,000 to 4,000 ft.
(910-1,200 m.)}, there is also an extensive, pure stand of pine,
surrounded by Moist Deciducus forest. To the west, towards the
border of Burma, they occur in abundance between Chiengmai, Mae Hong-
son and Mae Sariang. To the east, plnes are dominant on the plateaus
of the Pokadien mountains, in the region of Loei. They asre also
found as low as 1,300 ft. {400 m.} in the province of FPhetchabun. The
3-needled pine (P. khasya) is fcound in the upper altitudes, while the
2-needled P, mevkusii (Fig. 52) grows at lower elevations, even mixed
at times with Mixed Deciduous forest.,

In addition to pines, other genera of Conifers are represented
in Southeast Asia. In Thailand, for example, there ere 4 specles of
Pedoearpus. Although widely distributed they are nowhere abundant.
One species, P, imbricatus, grows in Evergreen forest in the province
of Chantaburi, in the southeast., Podocarpus latifolia grows in the
region of Mae Hongson, in the northeast; and Podocarpus neriifolis
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has & vide distribution, occurring sround Chiengmai and Chiengrai,
in the'nqrtht and in the region of Ubon eastern Korat plateau,

Ar.other speciés of Conifers found in Southeast Asia 1s Cunning-
hamla sinensis, growing naturally in South Vietnam and In 3outh
.China.

(6} SWAMP FORESTS

Vegetation in swamp lands is a characteristic feature of the land-
scape in Southeast Asia, as in other tropical regions. This shows
a gradation from the Mangrove woodland around deltas and river
estuaries aloog the coast, in which the soil is saline for a cone
giderable distance inlend, csused by the tide which brings in salt
water, to vegetation found in brackish wacer, and finally the type
occurring in freahwaber SWAmpS .

Consequently, Swamp forests miy be sepregated into the subtypes:
(a) Mangrove woodland; and {b) Freshwater woodland.

fa) Mangrove Forest: This is a plant community controlled pri-
marily by edaphic, or soil, factors {Figs. 57-63). In one sense,
it is & specialized plant community forming a belt of varying width
alaong the banks of deltas, shores, rivers and islands belcow high
tide mark. This woodiand is the result of constantly chenging cone
ditions brought about by the accumulation of alluvium deposited by
streams and rivers, by tidal movenents of salty or brackish water
around estuaries as well as inland for appreciable distanzes ups
stream, and by the effect of wave action along seacoasts on the de-
position of silt, sand and mud.

Under such specialized conditions, the effect of climate on the
development of Mangrove forest is less marked than on other forest
types, such as the Rain or Moist Evergreen forests, for example.
Also, in general, the level of the ground is gradually rising and
slovly moving farther away from the sea, as accretion seavard takes
place, resulting from the centinuous deposition of silt czrried by
rivers, especially in areas with high rainfall., As a rule, the scll
along the margin of Mengrove forest usually contains a high clay
fraction, is often compact, bluilsh and has low organic content.

The Mangrove forest is composed of about 20 species of trees and
shrubs forming a characteristi-ally dense, seemingly impenetrable,
tangled evergreen mess of low forest, ranging in height from ¢ to
0 ft. (2-18 m}, occasionally more. The dominant specles have
specielized life-form features and structural adaptation to with-
stand pericdical flooding and physfological dryness, and selinlty
or the water, For example, Rhizop.ora candelaria, common in Southe

ast Asia, has stilt roots; species of Bruguiera have ‘knee’ roots,
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while those of Sonneratia, Avicennia and Xylocarpus send up asparagus-
like, pointed preumatophores. Some dominant species are also char-
acterized by & tendency toward vivipary, in which case their seeds
germinate before falling. . _ i

_ Another outstanding feature of Mangrove forest is the zonation
of the different tree species, with definite delineation of the do-
minants in strips or narrov belis,more or less parallel to the shore

line, This zonation is especially observable from the air. In
Southeast Asia, for erample, Sonneratia alba is the pioneer tree in
the Mangrove forest. later, it oecomes mixed with Avicennia along
the seaward margin. #Hnizophora trees are on somewhat higher ground,
while species of Bruruiera aevelop on the landward margin, often
extending to the eitreme tidal limit of the swamps,

Renge: The coastline of Thailand measures more than 1, 250 miles
(2,000 km.)} in length. A great part of this is flanked by_atands of
Mangrove of variable extent. The total area of this swamp forest is
estimated at 725 squere miles {1,620 sq. kms.)., Of these, 286 square
miles are located aloung the southeast coast, as far as the Cambodian
border, and especially in the region of Khlung and Trat; and 439
square miles along the east and west coasts of the Peninsulas, with
the greatest concentration in the Kra Isthmus, and extending for
about 300 miles from Ranopg in the southwest to Krabi, including
the several islands in the Phuket bay, to the Malaysian borcer.

Appreciable stands of Mungrove, composed of tall trees, grow
along the coast of Carsbodia, In South Vietnam extensive stands,
covering about 1,600 square miles, are found slong the south coast
fiom Pointe de Cameu to Cap Saint Jacques (Fig, 11}, In North Vietnam
the Mangrove jorest covers a much smaller nree, of abdut 350 squere
miles, confined to the coastal area ncriheast and southwest of
Haiphong. .

Ecuncmic Importance: Because of the series of products obtained
rom the Mangrove forest, it is of considerable importance in the

local economy of Southeast Asia, as in other tropical countries., In
"Thailand, it ranks next to Teak in importance, 3Severs] tree specles
are important sources of firewood. The one long in demand for char-
coal, furnishing tne best quality, is Rhizopbora conjuzata. 1In
YVietnam, owing to long and extensive exploitation, this tree is now
becoming scarce, ard Ll being replaced by Brucujera parviflora.

Timbers useful for rarters and general house construction are
turnished by: Rhizophora conjusats, Lumnitzera coccinea, Bruguiera
gynnorrhiza and Caraoz obovata, 3Brupuiera parviflora and Avicennla
marina furnish poles for fish traps. Lumber, of small dimension, is
cut from Avicennia marina snd {umnitzera coccinea, Timbers furnished
by Bruguiere gymnorniza, Excoecaria apallocha and Iumnitzers cCON=-
Jugatu are used tor piling in heavy construction.




Nipa Palm Association: Nipa (Nipa fruticans), or ‘chak' as it
is known in lhailand, is a palm with short, prostrate trunk, and .
pinnate leaves up to 15 or 20 ft. (5-6.5 m.) in length (Fig. 64).
In Thailand, as in the neighboring countries of Southeast Asis, it
occurs arcund the coasts, often forming rather extensive, dense
pure stands on the landward side of Mangrove lorest, in the neighe
borhood of estuaries end streams, It attains its best development ..
in sites with freshwater as vell as in areas where the water is
slightly saline, For this reascon, the Nipa palm frequently grows
in association with some of the trces characteristic of the Mangrove
woodland,

The Nipa palm plays a very important part in local economy. The
leaves are used for thatch, and for this purpose it is often planted
to supplement the supply from spontaneous or natural stands. The
leaves are cut and plaited to make partitions for houses or to roof

boats., In addition, they are used for such other purposes as umbrellas,
. sun hats, raincoats, coarse baskets, mats and bags. In Thailand the

unopened leaves are used for cigarette-wrappers. The endosperm,
covering the young unripe seed, is slightly sweet and edible, and is

muach sought in January and February. The hard mature seed seems to

have no particular use, although some consideration has been given
te crushing it for animal foed, or as material for the manufacture
of buttons.

(o) Freshwater Swamp: The most characteristic tree in Fresh-

-water gwamps in Scutheast Asia is the 'cajeput! or paper bark tree

(Melaleuca leucadendron), of the Myrtle family (Fig. ©5). Known in
Thailand as 'med’, 'samed' or 'samet', and ‘tram‘ in Vietnam, it is
a small to medium-sized tree, from 10 to 30 ft. {310 m.)} in height.
It often forms small stands in wet scil and even in stagnant water,
on the landward side of, but not mixed with, Mangrove woodland.

Some ecologists consider this assoclation to be the climax of the
Mangrove formation. It is a vigorous and resistant tree, crowding
out other plants, and cannot be easily exterminated by cutting or
burning. '

Cajeput is rather widely distributed in Southeast Asia. In
Thailand it is found scatteringly along the southeast coast, es=-
pecially between Chantaburi and Trat. Small stands are found in the
Peninsulsa, particularly in the Kra Isthmus, and elsewhere in plains

‘and low valleys behind the coast. These are protected for the sake

of the firewocd they provide, when Mangrove is not available.

'Its reddish-brown wood, resembling oeezh, is hard and durable

.when in contact with wet ground or sea water. For these reasons it

is used for posts, piling and boat building. The leaves and young
twigs yield a volatile or essentisl ofl, which is transparent, of a
greenish color, and has a strong, pungeut cdor, similar te camphor

- or cardamom oil. In Malasysis, Lndizosin uid South China, this o¢il

is one of_the'most popular hovsehold medicines.
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On the landward margin of Mangrove forest, a familiar plant is
a fairly tall fern, Acrostichum sureum. It grows as scattered in-
dividuals, -in sites where the soil is somewhat dry, because of ex-
poswre to wind and sun and less impregnated with salt. But if Man-
grove trees are cleared, and the site is slightly above sea level,
this fern scon develops in crowded masses, 3 feet {1 m.) ¢r more
in height, ehd forming almost pure stands of several acres in extent.
It is frequent in coastal areas or Thajland as well as in other re-
gions of Scoutheast Asia, It is also found in Puerto Rico and else
where in the New World. '

Patches of freshwater swamps arez found in the southern Penin-
sula of Thailand, One of the most commoL trees scattered in such
- sites is Alstonia spathula, & small tree, usually with a twisted
trunk, of the Dogbane family (Apocynaceae).

" One of the most characteristic trees, in Southeast Asia, in
areas periodically inundated around lakes or along the banks of cer-
tein rivers, is Homonoie riparia, This is also of small dimensions,
usually densely spaced, and forming & continuous dark green canopy.

It is widely distridbuted in Thailand from Mae Hongson, in the
nerthwest, to Trat, in the southeast, and as far south as the Malay-
sian border, It is one of the most frequent woody species around the
Great lake or Tonlé Sap of Cambodia.

Grassy Swamps: In sections of nortneastern Korat, long drought
and ¢ccasional {lash floods hinder the development cf forest grwih.
As & result, extensive grass~covered plains, or ‘'thung', develop
which, during the dry season, are reminiscént of dry steppes. Short,
slender grasses predominate, which are sparse, and are not nutritious.

During the dry veriod the water level in the lakes and in the
deeply cut meandering stream beds is 15 to 20 ft. (4.5-6.5 m.) below
the level of the plains. In the rainy season, however, the river
‘beds and lakes quickly rill and flood over wide expanses, acquiring
the appearance c¢f an inland sea., The stream channels are indicated
by low trees, shrubs and clumps ot bamboos growing along the natural
levees. lMere and there, in lov clevations, stands of trees, mcstly
Dipterocarpus ¢obtusirolius, apponr aoove the flood waters.

Freshwater swamps are found around lake Nong Han, at Sakhon
Nakhon (Fig. 66), and near Borabue (Fig. 127), in northeastern Thai-
land; also the lske at Phyao, in the north; and near Nakhon Sawan, in
the central plain. '

DECIDUQUS FORESTS

Syronyms: Monscon forests; Sedscual (i35,



Declduous forests are those in which some or all the trees shed
their leaves, either entirely or in part, and usually during some
period of the dry season., Some Evergreen trees, of course, are
mixed with the Deciducus. Scme trees, also, form new leaves before
the old ones are shed. '

The term ‘*Monsoon forest' is used in Southeast Asia for this tynpe.
There it is resdily understandable, as the forest is influenced to
a great measure by the periodic entry of dry and rainy seasons, cone-
trolled by the shift of the prevailing winds at more or less definite
periods of the year, and which are of‘ten accentuated by the trend of
mountein ranges. The term 'Deciduous'® perhaps is mere descriptive
of the type. But because such factors as rhythm of leaf production,
leaf shedding, flowering and fruiting are largely influenced by
climatic conditions, the designation 'Seasonal' also appears to be
applicsable.

The character of Deciduous forests varies appreciably, especially
acpording to the total amount of available moisture., They range
from moderately dense to open stands, and are composed of one or, at
the most, two stories. Often there is a thicy underbrusn of shrubs
and undersihrubs and herbaceous plants, some of which are thorny.
Woody vines and creepers are relatively scarce, (Grasses are usually
abundant, in addition te small palms, wild pineapples and cycads.
The layer of numus and litter is usually fairly deep.

Deciducus forests thrive on a variety of soil types, on plains
as well as on hill slopes. They are not selective as to site and
elevation, although they seldom reach an altitude or 3,000 ft.
(900 m.). ‘

They are usually less ccmplex than the Evergreen Rain or Moist
forests. The trees vary in dimensions, according to sive and seoil
conditions, from smail to moderately tall, and at times atiain large
girth., Their root system is well developed and cften deep. Usually
the trunks are not heavily buttiressed, are of moderate taper, and
good form. The branches are often stout, rather wide spreading, and
the crowns are irregular in shape to rounded. Twigs may be unarmed
or furnished with thorns, and often bear many epiphytes. The bark
is sometimes thick and deeply furrowed. The leaves, usually abundant,
vary in size {rom medium sized to large and are often coriaceocus.
Neither the flowers nor the frvius have special distinguishing
chareoteristics, The woodl are extremely variable in-properties.
Some shew concentric growth rings, caused by partial or complete in-
termption of growth during the dry season. Many of the timbers are

- importent in iocal economy, and others .are suitable for export.
Ground-to-round, air-to-ground and ground-to-air visibility is
usually satisactory *n this forest. Ground mobility, alse, is not
a serious probleu.

Deciduous forests may be sepurated into 2 broad types: Mixed
Deci¢u0us; and Deciduous Dipisrocarp forest. .
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(7) MIXED DECIDUOUS FOREST

This forest type is well distributed throughout continental
Thailand, especially in the nortn and northeast (Figs. 67-69, T79).
It is among the most valuable assets of Thailand, as a source of
timbers, particulariy teak. Bamboos also occur in abundance, con-
stituting important articles for domestic use and for trade.  Some
specles develop readilly when the forest is cutover, c¢r when clear-
‘ings are made for shifting agricultiure,

Mixed Deciduous forest may be divided into 2 subtypes: (a) Moist
Mixed Deciduous; and (b} Dry Mixed Deciduous forest.

(a) Moist Mixed Deciduous forest: This subtype occurs in well-
watered areas, with an annual precipitation of 50 to 80 inches
(1,270-2,030 mn.), and where the onset of the dry season is marked,
at least, by a brief leafless period, The total amount of rainfall
is probably less important in the development of this forest suntype
than its seazsonal distribution, =2nd the length and severity of the
dry season.

This forest is fairly dense and tall, but is less luxuriant than
the Rain forest, 1t shows a definite tendency toward dominance bY
a single family or genus, Sometimes it may be characterized by a
single or few gregarious species, as in the case of teak {Tectona
grandis), which is dominant in certain areas, In parts of nortnern
Thailand, for example, teak constitutes a high proportion of the
Moist Deciduous forest, and is considered the country's most valu-
able timber (Figs. T1l-74). It is estimated that the Teak forests
of Thailand cover about 25,000 square miles (65,000 sq. xms.). In
addition, there are approximately 5,000 sq. miles (13,000 sq. kms.)
of Mixed Deciduous forest, as in the northeast, in which Teak trees
are atsent,

(b) Dry Mixed Deciduous forest: In this subtype are grouped
forests with less than 50 inches (1,270.mm,) of annual rainfall,
mostly in the rainy season, followed by 6 or meore months of dry to
very dry season, bMost of the rain falls in heavy showers with quick
runoff, and therefore has less effective spil penetration. In
general, this forest is definitely less luxuriant and less complex
than the Raln forest or even the Moist Mixed Decifuous torests., IL
is relatively simple in structure, with a single story, but occasion-
ally with two stories, and dominant tr.es measure from 50 to 75 feet
(16-22 m.) in height. The cancry is often uneven, not dense, and in
some areas with cpen-spaced trees and shrubs., Many of the trees have
a2 straight, clean trunk of fairly large dimension; others sre twisted,
with lov branches and flat or umbrella-shaped crown. Both trees and
shrubs are leafless during the dry season, although some evergreens
may be present. The leaves rarge in size from small, finely-pinnate
or simple digitate to large and leathery. Woody vines, epiphytes
. and ferns are few, 8tilt roots and plank buttresses are almost
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completely absent., The undergrowth consists of bamboos, especially
Bambush arundinacea and Dendrocalamus strictus; and a grass cover up
-to 3 feet (1 m.) tall, composed mainly of species of Andropogon.

The dominant and most characterisfic tree in the Dry Mixed De-
ciduous forest in northern Tnailand, especially around Lampang, Ngao'
and Pree, is Teak (Tectona grandis}. Trees commonly associated with
Teak in this forest are: Acacia catechu, Anogeissus latifolia, Cassis -
fistula, Terminalia tomentosa, Pterocarpus macrocarpus, and species
of Dalbergia and Diospyros.

The Dry Mixed Deciducus forest yields a series of timbers in
addition to certain minor forest products. Among useful timbers, in
addition to Teak, are: Adina cordifolia, Afzelia xylocarpa, Dalbergia
bariensis, D. dongnaiensis and D. oliverli, Erythrophloeum succirubrum
and £, teysmanii, Diospyros mollis, Nauclea orientalis Bterocarpus ]
macrocarpus, letrameles nudiflora, Vitex peduncularis, and Xylia kerrii.

Minor forest products furnished by this forest type include:
tannin from species of Terminalia, Ancgeissus, Acacia and Diospyros.
Cutch, also a tanning material, is obtained from Acacia catechu, and
myrobalan from Terminalia chebula. A red dye is extracted from
suppan wood (Gzesalpinia sappan); a yellow dye from Curania javanensis;
and a fast, shiny~black dye Irom the fruit of Diospyros mollis.

A large proportion of the populaticn in Southe:st Asia lives with-
in the range of Deciduous forests., Most of' the food crops, including
vegetables and citrus fruits, as well as such fiber-yielding plants
as cotton and kenai are grown in the iype of land where this forest
flourishes.

(8) DECIDUOUS DIPTEROCARP FOREST

This forest type occupies vast tracts in northern, central and
northeastern Trailand, put is sparse in the Peninsula. It covers
about 57,000 square miles {1k2,000 sq. kms.}, equivalent to about
#5 percent of the country'’s totol forested area. In Vietnam, Laos
and Cambodia, likewise, it is the predominant and most extensive [orest
type. In general appearance it is of open nature, with trees mostly
small to medium in size, It corresponds ta what Frenen ecologists
and foresters, wno have - studied the vegetetion of Indeoching, classify
as ‘roréts claires'. The solls are generally sandy, gravelly, or
lateritic, and have a profound influence on the nature and composition
of this forest type.

The tree species are more or less mixed, although there is a
tendency towards gregariousness, with dominance by one or a few tree
species. Dipterocarp trees which predominate in this forest include:
Dipterocarpus intricatus, D. obtusifolius and D. tuderculatus, Pen-
tacme siamensis and shorea obtusa.
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. The Deciduous Dipterocarp forest is of economic importance as a
source of commercially useful timbers, such as: Afzelia xylocarpa, |
-Biplerccarpus alatus, Irvingia malayana, Sindora siamensis, Terminalia

tomeniosa and Shorea floriounda.

'The constant demand for durable timbers for railroad ties and
leavy construction, for domestic use and for export, causes a heavy
drain on this forest cepival.' In addition, the Deciduocus Diptero-
cbrp forest furnishes posts for fences and [irewood.

. Minor forest products obtained from this forest include: dammar,
& soluble resin, from Shores obtusa and Pentacme siamensis; wood-oil,
. wsed for torches, from Dipterocarpus alatus, D. obtusifolius and D.
intricatus; seeds of nux-vomica from & small tree, SLIychnos NuX=
womica, which contain between 1.2l and 1.8l percent of strychine;
PpaETinarium oil, used for waterproofing locally-made umbrellas, is
aobteined from seeds of Parinarium annamense, scattered throughout
wortheast Thailsnd; and a viscid oleo-resin from Melanorrhea usitata,
wsed as a varnish to cover lacquer ware, so popular in Thailand.

Dry Dipterocarp Forest: This subtype, which may also be called
bwarf Dipterocarp forest, occupies regions where the annual precipi-
tation is low, the physical conditions are such that only a fraction
of the rainfall becomes available to the trees, or the soil may be
so impregnated with soluble substances as to produce halopnytic con-"
ditions, -

In Thailand, Dry Dipterocarp forest is frequent along the margin
of the western plains, around Banpong and Kanchanaburi, and in the
basin of the Xhwae Noi and Khwae Yai rivers; alcong the border of the
upper plain, in the region of Tak; between Thoern and fampang, in
the north; in the triangle between Chiengmai, Mze Hongson and Mae
3ariang, in the northwest; in the Korat plateau, in the northeast;
and in the region ¢f Surin and Ubon, in the east,

In areas where this forest subtype flourishes, the upper soil
borizons have suflfered sccumilative weatherinz. In many sites they
bave a laterite horizon, sometimes exposed at the surface, or else-
where it may be deep. The presence of this forest ususlly indicates
previous sendy soils, subjected to long drought and are poor in plant
matrients. As a result, the trees are usually stunted, measuring 15
to 30 feet (4.5-9,5 m.) tall.. In some areas, such as between Thoern
amd Lampang, they may be even smaller, averaging from 10 to 15 feet
f3-4.5 m.) in height.

This forest subtyvpe is & form of transition between the Decidugus
figrest and Thorn forest, The trees may have upright trunk or it mey
be twisted, and often with a thick, deeply furrowed bark, and large,
leathery leaves. During the dry season the tree trunks, branches and
Ieaves are +“ickly covered with red dust, especially along the road-
sides, giving rise to the term 'pa daeng' (red forest), by which this

-
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forest subtypne is generally known in Thailand (Fig. 90). The
flovwers are usually small but brightly colored, axd the flovering
period is short. Fruits are abundant; the seeds nave a high ger-
mination rate, and are viable for long periode. The woods vary in
density, and are often higher than average in weight, hardness,
durability and richness of color.

Dominant and characteristic trees in this forest are: Diptero-
carpus tuberculgjius, furnishing timber for house posts; and D. obtusi.
folius, its large leaves in some areas utilized for thatch and tem-
purary walls or partitions. In drier zones, with poor soils, these
are replaced by Pentacme sjiamensis and Shorea obtusa. In the Korat
platesu, where the soil is mostly sandy witn occasional ocuterop of
basalt, Shorea obtusa and its associates grow on slerile sandstone,
vwherees in basaltic soil Pentacme siamensis shows a significant in-
crease.,

As a rule the stands of trees; generally, are so distributed
that their crowns rarely toueh. Also, tne folinge is sparse so that
even at the height of the wet season the sun's rays penetrate to the
ground, and much of the rain that falls soon evsporates, The ground
cover is composed of coarse grasses, including the Trequent ‘kha«luang'
(Imperata cylindrica), intermixed with a cycad. Of bamboos present
in some arc¢as, tne most frequent are: the slender 'mai ruak® (Thyrsos-
vachys siamensis),and the armed ‘phai-pha' (Bambusa arundinacea),
Ground=to-groundg and air-to-ground visibility, as well as ground
mobility, are generally satisflactory in this forest,

(9} THORN FOREST

This forest type is rather extensively developed in Thailand, -
as in the other Mekong basin countries {(Figs. 96-97). It occurs in
areas with very low annual precipitation, usually 40 inches (1,000 mn.)
or less, high temperatures, and long pericds of drought. It is found
in infertile, almost bare, sandy soils. The vagetation is composed
of dense clumps of small trees, shrubs, bamboos and occasionally cacti.
Many of the c¢cnaracteristic plants in this growth are armed with sharp
spines (Fig. 98}, whence the term Thorn forest. 3uch thorny plants
are frequently abundant on piains and well-drained slopes, along
trails, and in the vicinity of habitations, whereas plants without
thorns are relatively few or absent in such sites, One probable
reascn for this is that buffalo or ox-drawn carts move constantly
along these trails, and it is only the armed plants that are able to
withstand or Lo survive exicessive vrowsing by cattle,

In Thailand Thorn forest is abundant in the upper Peninsula;
in the rejgsion of Banpong and Kanchanaouri, in the west; and scattered
througzhout, central Thailand and the Korat Plateau lag the northeast.
Characteristic trees, all of which are deciduous, in this forest type



include: Bombax {Salmalia) insipne, Zizyphus cambodiana, Azadirachta
indica, Terminalia glaucitolia, Vitex sp., Spondias pinnata, Chu-
rasin velutina and Croton hutchinsonianus. Dominant shrubs are:
Randia dumetorum, with very long, sharp spines; Feronella lucida, &
slender shrub with small, but very sharp thorns; Flacourtia 1nﬁlca,
and a species of Bauhlnia.

These trees and shrubs are intermixed with certain species of
vamboos, Tne most frequent of thece, {orming dense, almost impenetr-
able brakes up to 15 or 20 ft. {4.5-6.5 m.) tall, ic the thorny
‘phai-pha' (Bambusa arundinacea). Another frequeni bamboo, generally
in small but fairly tall clumps, is 'mai ruak' (Thyrsostachys siesmensis),
which is often planted around farmhouses for live fence. Cacti, e¢s=-
pecially species of 'prickly pear' (Opuntia), may also be present.
Identical plants constitute the Thorn forest of South Vietnam, Cam-
bedia and Laos.

Cround-to-ground and air-to-ground visibility is favorabdle in
this type of vegetation, although ground mobility would be somewhat
hampered by the dense clumps and the spines present on many of the
plants dowminant in this growth.

(10} BEACH WOODLAND

On open sandy shores of Thailand, as in other countries of the
Indo-China peninsula and elsewhere, there is usually a formation of
low-groving, trailing, hervaceous plants. The mest constant, and
of'ten the dominant, plant is Ipcemoea pes-caprae, wnich is of pan-
tropical distribution. Other commor plants in this formation are
species of Canavalia, of the bean or pulse family, and Spinifex.
These plants are halophytic, thriving in soil with hlgh salt content,
and are not harmed by occasional submergence.

On seversal stretches of shore around the Guif of Thailand there
is a gradual transition from the Pes~caprae formation to a dense,
woody type of vegatatrion on higher elevation, beyond tidal reach,
consisting of shrubs and small to medium-sized trees, mostly de-
ciduous. The trees in the littoral woodland are freguently felled
for firewood, or cleared for agricultural purpose and for the plant-
ing of cuccnut, so that this forest type is best developed only in
thinly populated areas,

A stretch of undisturbed Beach Woodland occurs at Huay Yang, be-
tween Frachuab-Khirikban and Chumphon, along the east coast of the
Peninsula., This woodland forms what appears to be an almost solid
wall behind the low-growing plants on the forest.re (Fig. 99). But
in some sites the trees may be in scattered groups with intervening
small, open spaces suggesting & savanna, covered wiib rough grasses,
mostly Imperata cylindrica. The treces measure up to 40 or 50 ft.
(12-16m.) in height, are closely spaced and the undergrowth is
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somewnat difficult to penetrate. Their trunks are often'gnarled,
and the bark is scaly, rough. The wood is usually heavy, hard and
durable,

Dominant trees in this vegetaticn are: Manilkara hexandra, ml:uo
Terminalia pierrci and T. mucrenata, Odina wodier, C Crutox;lon f'ormosu,
Garcinla cornea, Pterosperwam semisagittatuwn, Diospyros variepata and
D. ehretioldes, end Cordis dichotoma.

Iniand from the Beach woodland at Huay Yang, the evergreen Acacia
comosa  forms a dense, continuous stand. This small, leguminous {ree
is of secondary growth, developing readily where clearings have been
made in the inland forest, bordering the Beach wooriland. Tt meres
into a Mixed Deciduous forest, or Dry LBverpgreen prowth along streams
or in sites where there is more abundant scil moisture.

In addition to the above«named trees, other woody sp2cies in the
inland Deciduous forest are: Dipterocarpus alatus, Afzelia xylocarpa,
Dialium cochinchinensis, Lagerstroemia tomentosa, Melanorrhea usitata,
ragraea cochinchinese, Garcinia cornesa, Manpiféra caloncura, Bombax
{Salmalia) insigne, Erythrophloeum succirubrum, stereospermum rim-
oriatum, Spondias pinnata and Jrightia tomentosa.

Other constant and characteristic trees along the coasts are:
the cosmopolitan Terminalia catappa, Calophyllum inophyllum, Barrine-
tonia spp., and a pandan (Pandanus tectorius), widely distributed in
Southeast Asia. Casuarina equisetitolia is also planted or grows
gpontanecusly, especially on rapidly accreting shores, at river
estuaries and on sand spits {Fig. 100). Another specics of Casuarina,
S+ Jungmibniana, is often planted with C. equisetifolia, as windobreak
along seashores. Most of these trees seldom oecur iniand, although
some of them are not tolerant ouf saline water,

(11} BAMBOO BKAKES

Bamboos represent one of the most gregariocus plant associations
in Southeast fsia, They occur in Thorn, Moist Mixed Deciduous, Dry
Mixed Deciduous, Dipterccarp, as well as in Wet or Moist Evergreaen
forests, rormingy an important conmponent of the vegetation of South-
east Asia as in other tropical regions. Because or similar topo-
graphy, soil and climatic conaitions, bambogs are widespread and
abundant in Thailand, florth and South Vietnam, Lacos and Cambodia.

In a particular bamboo brake there is usually one predominant species,
but the general! structure and habit of the formation remains the
same.

In Theiland, the following genera are represented: Bambusa, Cepha~
lostacbyum, Dendrocalamus, Gigantochloa, Oxyienanthera and Tovrso-
staciys. Individual species have well develgped habitets, and ror
{niS Temson they may be taken as indicators of different forest types.
For example, Bambusa blumenea is frequently pgrovwn along canals, or
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‘khlonss', and around farmyards; the armed Rembusa arundinacea
oeeiurs on rich moist soll, such a5 on alluvial stretchos along
streams. as well as on poor seil, such as we Tind in northeastern
Thailand; Osylenanthera alboe-cillista ~rows on lov plateaus or hills,
on sandy» or rfateritic soils; Dendrocalamus strictus does well in
Mixed Deciduous forest or ir open areas on stony nillsides, ex-
tending into drier conditions mixed with othe. bamboo species;
Thyrsostachys siamensis 1s also fregquently plarted as live {ence
and arownsd farmyaras, and is especially common in Thorn forest; on
dry well-lrained slopes and in irpeoverished soils,

bry bvamboo lorest ic moct oxlensively developed in the upper
verinsyla and in the west and nortivrest in the basin of the Hseklong
river, rermed by the union of the Khwee Yal and Khwae loi. These
two tributeries flow scutteasterly ‘rom the border ¢f Burpa, have a
wide range of woter level, characterictic of rivers influenced by
the monsoon. vrine the dry season when the water is shallow,
stretehes alony; the odnks velow the ni -h water level are covered with
“shrubs or low trees, especially llomonoin riparias and PFurvenia ripicola
(riz, 43), which are submer-ed durings the rainv season and wher. the
rivers are flooded, A belt of 'mai phai' (Bambusa arundinaces) marks
the blsh vater level, 1Its long, graceful calms, ¢ to 50 feet {12-16m,)
lons, often extend over the water (Fig. 10L). 3cattered among these
tarmooo braxes are medlum-sized to tall trees normally found in Dry
versreen or eciduous forests. The bamboo brakes extend for a con-
Siderabvle distanree Irom the stireams, covering plains of asoradation,
Jecthills arnd bicber lyins flats. Away from the rivers, on dry, in-
‘ertile soile, 'mal ruak' (Thirsostachys siamensis. necomes dominant,
occasionally mited with such Dipterocaro wrees as rentasme siamensis
ant Shorea ontnsi, The coil in these vartboc brakes is almost vare of
arriersreith, and durdns the dry season it is covered with dry bawntoo
leaves,

'ral raak! (Phrrsostachys siamensis) is alco widespread in the Korat
plater andt alons the western mar-in of the zentral plain of Thailand,
srowines in small clumds and is clton planted arcund {ammhouses for
vindbreak and iive fences (Miz., L03). In sere zouec this is replaced
by 'mat pak' {Oxytenanibera ni-ro-cilista), while in varts of northern
Thailand 'mai lal' (Ckvteranthera albo-ciliata) iz a dominant species.

Bamboos, especially Bambusa arandinacea, lendrocralanmas strictus and
Treraostachys siamensis, (orm extensive brakes in the uandercrowih  in
catover areas in the Penk forest of norther:n Thailand. To obtzin
natural recxeneration o forest trees it is nrecesssry to cut the bame
voo yepeatedly. Ireguent cutting and maintenance o suitable over-
head canopy, particularly cn unfavorable soiiz, causes the banboo to
dcteriorate or leads to its ecmplete  eradication, Chemical sprays
have bheen tested, with.satisfactory _—esults, to control bamboo under
sunh condiitions.

Clearinr; of Rain or Molst Lversgreen f'orests aluo creates corditions
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favorable for the establishment of bamboo brekes. Thls appears to

te the case in the development of brakes of Oxytenanthera albo~ciliata
along the Khwae Nol and Khwee Yal rivers, in western anc northwestern
‘Thailand. Here scattered solitary trees of the tall ‘yang' (Dipterow
carpus alatus) and 'inthanin' (Lagerstrocmie flos-regiane) still ro-
main as remnants and indicators of the original Moist bverpgreen
forest, which prevailled in such sites. -

Bamboos are ready colonizers, and when nol wanted they are difl-
ficult to eradicate although, as indicated, they can be controlled to
some extent by chemicals. Many bamboos, also, are {ire resistant.
Following clear cubting of Teax forest, for cxample, or by burning,
the land is soon restocked by bamboo whichk produces new culms from
the perennisl subsurface rhizomes. Certain bamboo species also in-
vade clearings wnich have remained fallow following shifting cultie
vation, or the 'rai' system, widely practiced in Southeast Asia. Be-
cause of the vigorous growth of their rhizomes, they discourage or
suppress other species of bamboo, even some of the more common hardy
weeds, inciuding the ubiquitous Eupatorium odorgetum or Imperata cy-
lindrica, as well as tree species.

The growth of a bemboo formation is generally uniform, and usually
reaches its maximum height in & very short period, Rejuvenatior,
of the formatior is continuous, year after year, by means of seedlings
or young culms from the samne plant. A typical bamboo in tne dry forest
blossoms after a vegetative growth of 20 to 30 years. Soon after
flowering and seeding old culms of most species wither, then brzak off
and fall as a result of decay. This usually oceurs in the wet veason.
The stand may regenerate Irom seedlings vhich develop in the succeeding
rainy season, or sometlmes from new culms sprouting from underground
rhizomes. Thus, a rhythm of death and regrowth characterizes the
bamboo formation.

In the local economy of Southeast Asia bambuo itz considered,
next to rice, the staff of life. In many areas it is one plant matec-
rial that is surficiently cheap and plentiful to fill the tre~endous
dajly requirements. It figures so prominently that the majority of
the people would be destitute without it. The almost infinite uses
of this versatile plant range from providing shelter, in the .form of
cneap, rapidiy built homes, to numerous articles in daily use, inw
cluding food such as fresh or preserved young shoots, and materials
for fitshing, or for the manufacture of paper pulp.

Once establishas under {avorable environmental conditions, bamboo
requires little ~v . attention beyond oceasional thinaing Lo keep
the clumps in vigorous condition. It requires no elabcecrate or costly
machinery to harvest, transport, or to manufacture the muny objects
that fi1l the endless needs of the natives, Living bambog such as
Thyrsostuchys siamensis, with suitable growth and in small clumps,
is planted for fences around corrals, and for fishing poles. Adimest
every farmhouse, hamlet or village in the great central plain of .
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Thailand is surrounded by the tall, graceful Bambusa blumenca,

which provides shade or serves as windbreak (Fig. 103). Its culms
are used for making furaniture and houschold utensils; for building
granaries and bridges; rain gutters and water-conducting pipes.
Coarse strips of the culms also are woven into crates for saipping
plas, poultry and garden produce; excelsior-like scrapings serve for
stuffing pillows and mattresses, for caulking boats and to strengthen
plaster; coarse fiber is used {or cordape and for making sandals;

- refined, processed fiber yields collulose for paper and rayon; poles
of various dimensions are used for making ladders, rakes, tool handles,
stakes (o support trees, and other articles,

A large number of people in Thailand.and in the sdjeining coun-
trics.eke a living from fishing, especially during the of“season be-
tveen Lhe planting and harvesting of paddy rice. By virtue of its
versatility, bamboo supplies many of the fisherman's needs. It is
used for making traps, weirs, sluices, noles for hook-and-iine fish-
ing and for punting, and to stretch nets for drying, alsc for snears,
floats, trays to dry rish, and baskets to transport them,

(12) SAVANNA

The term 'savanna' is a vernacular term, probably of Carib origin.
Tro~ical savennns, such as we find in Southeast Asia, are usually
deminated oy grasses, with an admixture of herbaceous plants, and
with or without widely dispersed shrubs and small trees., Woody species,
hewever, are seldom absent. Compared with rezions of Tropical America,
with similar climate, there is a comparative scarceity oi grassland
or copen wooded savanna in Southeast Asia.

In Thailand stretches of open flat or rolling grasslard savanna
are 'ound south of the Kra Isthmus in the region of Ranong, on the
western sids of the central Peninsula (Fig. 108), There the grass
is low, mixed with small herbaceous plants, and occasional tufts of
small shrubs. Some of these ;rass savannas are dominated by the
widespread ‘kha-luang' srass (Imperata cylindrica)., They are appan
ently secondary grasslands which nave developed alfter the clearing of
patches of Everpreen or Deciduous forests for shitting apgriculture,
followed by repeated annual burning.

Another type is wooded savanna (Fig. 106). This is more wide-
spread in Thailand than open prass cavanna. Stretcohes of ihis type
occur in the castern region, around Surin, Ubon, Phibun Manzsahan, and
tovards the border of south Laos; in the northeasi betvWeen Konkaer,
and Kalasin and near Nakhon Phanom; northward from Konkaen to lkdon,
as far as Nongkhal In the upper Mekong river; and in the neorth, in
limited areas between Tak, ‘lGeern and Lampang. Clher areas of wooded
savanna &re found in the west on rolling hills around Banpong, Kane
chanaburi, and in the basin of the Khwae Nei and Kowae Yai rivers;
and farther to the norihwest between Maec Sariang and Mie Hongson.
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These wooded savannas are intfluenced by the monsoon :limate. The
s0il 15 usunlly Improverisbhed, Consequently, whe trees are of sualil
dimensions, usualiy not coxceediug 30 t. (10 m.) in beight, and
their erowms seldom touch. They are dominated by members of the wood-
0il fTamily (Dipterocarpaceae), especially Shorea obtusa, Pentarme
siarensis, and Dipterocarpus obtusitelius, 'The .jeneral landscape
otan bhas a park-like appearance,

_ These savannas are burned over anmually, but several o' the trees,
as well as some frasses, particularly Imperata eylindrica, and cer- .
tain herbaceous nlants, including Fupatorium odoratun, are capable
of survviving —round fires. I recurrent fires were elininated, re«
sulting in Lhe radusal restoralion of the voil to its origsinal cone-
dition ot flertility, it is5 posusible that the oven grassland savanna,
as well ag woodced savanna, would be replaced by o Deciduous type of
forest, especially the Dry Dipteroecarp forest widespread in north-
eastern Thailand, Where the savanna voodland extemis o streams or
rivers, the hi.h 30il moisture content close to or along the banks
is sulfficient to support a !rinsing or Gallery forest, of the Dry
Tverprenn type, already discussed. DBecause ol the open ratare of a
savanna, whether ;rassland or wooded, -groundsto--round and air-to-
sround visibility is asually most favorawble. Grouad nobility also
is satisfactory, since the soil usually forau a hard pan during the
dry scason.

GROUND STUDILS Or STRUCTURE O THAT FORESTS

About the middie of 1063 the Bangkok of7ice of ARPA's Research

anc lievelopment Field Unit arranged, on contract basis, with Mr. Tem
dmitinand, forest botanist of the Royal Forest Department of Thailand,
to or.anize a field team, with the objective of making profiles and to
assenble data on the principal types of lorests in Thailand, The bLeanm
recruited is composed of four or more forest ranaers, mostly graduates
of the Forestry dchool afl Kasetsart University, accompanied by tech=
nicans to gather scoil samples, and others to serve as assistants and
drivers {(Fig. 121).

Under the direction of It. Col., W.R., Scheible (U3AF) of ARPA, this
project commenced in Aupust 1903 with the study of selected sites in
the Khao Khieo lorest, ia the Korat area of central Thailand., Since
that time a larpe series of profiles has been made, covering almost
the entire country. 'Iwo weeks are usually spent in a selected area,
1o prepore proi'iles and to gather data .and plant materials. These
are evalusted later durin: a period of one or two weeks at the Forest
Depariment irn Bangkok, immediately following each field trip.

Srieily, the procedure followed is to sclect a representative plot
of about two acres in a particular type ot forest. A rectangular
surip is staked in the sample plot. The width »f the transect is
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usually 3¢ ft. (L0 m.). The length varies from 120 ft. (40 m.) up-
wards, depending upon the type and density of the forest, and the
-number of species encountered within the plot. In a Dipterocarp
forest, which is relatively homorerieous, the length may be only 90 ft.
(30 m.); in a Dry Eversreen forest, 120 ft. (A0 m.)}; wbile in an Evere
preen Rain or Moist forest, which is more complex and with many
varied species, the length should be at least 180 ft. {60 m.).

All trees, shrubs, vines, palms, bamboos, ferns, rattans ard her-
baceous plants in and around the trancect site are identified botan-
ically as f{ar as possible, and recorded on the spot (Fiz. 123). A
record is als» made of useful, edible or bazardous plants., Her-
barium materia.s are collected from vrlants whiceh cannot be identified
immediately, an. are deposiited at the Thai Forest Cepartment for
later determination, A record is alsp made of data relating to the
forest community -~ its physiosnomy, structure, location, altitude,
exposure, aspect, arainapge and clope of the plot. The position of
each tree on the tase line, in the transect, and its distance from
the base are determined and listed; also the heirht and girth of
ti+.nks, width of crown and ancle of branches are reported; and density
of I'clisge of indivicual trees is evaluated. These data are re-
produned in a profile diagron drawn to scale. At the same time notes
are taken on the nature, smount and depth of litter. Samples of top
and sub-s50ils are collected, for mechanical and chinical analysis
{(#i¢r, 124}, accempanicd by a rezord of depth, coclor and texture of
respective samples taken from different horizons in the transect.

Another phase of the preject, desisonea to meet military reguire-
Ments, is to deternire ronnd-tee-zround and rsrounde-to-gir visibility.
Jeveral methods have ceen considered. One simple system adopted,
ko evalnate borizontal visibility in a sample plet, i3 for a man to
stand in a selected snot, while a second man paces in a straight line
along one of the cardiunal polrts through the underbrush until he is
roe longer visible. This is repeated on the other cardinal points.

Tne extreme distonce at which the person or objeczt is visible in
each direction is recoricd to compute the averaze, Tnis is taken as
he irdex Tor that forest comimumity and at {hat particular time of day.

To evaluste round-to-air visivility, cor penetrability throusgh bhe
canopy, & series ol olack-nndeuhite photorrapns zre taken at each
sample ylot, Ime equipment nsed is a Kodax Rohirna IIT single-reileox
canera vith a «ide-aacle lens, nounted on a square hoard attached to
a tripod, amd provided with a compass and spirit level to assure
accuracy; cnd a weston Master IV light-meter. A verticel photograph
is teken of the canopy, fcllowed by a series of four photographs at
an angle of (00 derrees on each of the four cardiral points. The
entire series o7 photosraphs when collated provides a hemisphqrical
spectrun of the canopy, whieh is later used for interpretaticn.
Tioht readlinss are taken in different directions htetween the car-
dinal points to evaluate insolation or solar radiation.



A large number of such profiles have been made throughout Thai.
land, covering the principal. forest types and subtypes occurring in
that country, and which are typical of the other Mekong basin countries.

When these field studies are completed the considerable dmount
of data gathered on the varicus forest assocationi or types will have
to be categorized and prepared into a final report. d4hen completed, the
project tulfills important phases of military science, suzh as the
problems of mobility, defoliation, perceptibility, by providing more
precise information on the physiognomy and composition of diverse
forests scattered over the major porticn of Thailand. In addition,
this information will be of considerable scientific value, contri-
buting to a better kncowledge of the floristic compesition and strue-
ture of diverse forest associations occurring in Thailand.and lor
compariscn with the vegetation of the adjacent Makong basin countries,

AERTAL STUDIES uF TROPICAL FORES

In former years forest inventories were carrie .ut eontirely
on the ground, However, the value of aerial surveys, either to supple-
ment ground studies cr to expedite tne task of making torest in-
ventories, has aroused considerable interest among foresiers and in the
forest industry during the last 40 years. 3Since the sccond orla ‘ar,
in particular, aerial photographs have beer used on an inckeasing
scale in the United States, Carnada, Europe and other ccuntries, and
are already established as a methed to corduct inventories and
ecological studies of forests. fThere are regions in North America
where considerable saving has been achieved by the U.3. Forest 3ervice
through the use of aerial photographs, for example Lo spot insect
infestation, and thereby reducing expensive ground work.

As already pointed out, a characteristic feature of certain
ferest types, such as the Rain or Moist Evergreen forest of Souti-
east Asila, as in other tropicel regions, is their complex nature,
composed of numercus species ranging from tall trees, to shrubs,
voody vines, palms, low herbaceous plants. Tropical forests con-
sist of a large variety of plant communities, It is particuiarly.
important to reduce the ground work in tropical forests, where such
task is both laborious and expensive in time and money becsuse of
the nature of the forestis, the climate, and often lack ¢f communi-
cations, For these reasons, it is anticipated that increesing im-
portance will be attached to aerial photography as a means of ex-
pediting the study of tropical forests or at least to complement
ground studies. :

Pnoto sampling in Thailand: Accompanied by Lt. Col.. W. K, S“uvlole,
Col. Prasart Mokhaves, and Dr. L, T. Burcham of ARFA, and Mr. Tem
Smitinand of the Thai Royal Forest Department, a brlef reconnaissance
wvas made in a helicopter, in November 1963, of the Khao Yai National
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Forest, covering an approximate area of 350 square miles in south-
western Korat, : '

A few days previously, Mr. Tem and I made a ground survey of a
section of this forest, to identify and to determine the characteri-—
stics of dominant or most freguent trees at increasing altitudes
in lLowland Moist Evergreen or Deciduous stands to Iill Moist Ever-
green and Sub-Montane forest on ithe upper slopes and summit of the
Khao Khieo range,

With this first-hand information availahle we were able to re-
cognize, when {lying over the forest at altitudes of 1,000 to 3,000
feet, certain tree crowns in the canopy; to delineate the transition
from the Lowland to Hill Evergreen forest; and to observe the gradual
nerging of the Hill Evergreen into the Sub-Mentane forest along the
gsummit of the renge.

Further serial observations of forest types and to locate in-
dividual tree species were made on a subsequent trip, in December 1963,
from Bangkok across the Korat platean, over Konkaen, Udon, and
Sakhon Nakhon to Nakhon Fhanom on the Mekong river, in the northeast.

Five more extensive flights were made during January and February,
1965, in twin-engined 'Beechcraft® planes leased from CAT by ARFA,

On January 19, accompanied by Captain John Keily, Jr., and Mr.
Christman of ARPA, and Pilots Ziml and le Tender, we flew northward
over the central plain in the direction of Nakhon Sawan, Pitsanuloke
to Iampang, over large extensions of Mixed Deciduous fores{ in which
Teak predominates; then continued norvhwestward to Mae Honsong, observe
ing large tracts of Dry Dipterocarp and Pine lorests, and southward
to Mae Sariang, before proceeding northeastward to Chiengrai to re-
fuel, We then continued southwestward to make aerial cbrervations of
large tracts of Dry Dipterocarp {orest iowards Mae Sariang, thence to
the Salvween river basin on the border of Burma, long an importent
source of Teak, before turning southeastward along the khwae Yai
river basin to Nakhon Pathom and Bangkok.

On January 26, with pilot Herzig, I tlew [rom Songkla in the
southern Peninsula, over Moist Bvergreen forest between Patelung and
Kachawng; extensive Mangrove stands around Krabi and the islands in
the Phuket area, in the southwest; thence northward over stands of
Mangrove and Nipa palm in the Kra Isthmus; and extensive Deciduous and
Moist Evergreen forests covering the flanks of the mountain range
along the border of southeastern Burma.

On January 28, we followed closely the southeast coast, around
the island of Koh-Chang, almost to the Cambodian border, to make
observations on the density and height of Margrove forest. The ob-
Jective, also, was to ascertain whather it is possible to identi.y
from the air the individual tree species that constitute the mangrove
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woodland, from such features as the varying hue and density of their
foliape; as well as to determine air-to-ground visibility in this
special type of forest, which is of considerable importance, milie
tarily, as a potential staging area. This aerial survey of Maogrove
forest was concentrated around Khlung, Trat and the island of
Kohchang, Ve then contimied northward over Moist Evergreen forest,
‘covering the mountain ranges between Thailand and Cambodia, in the
direction of Aranyaprathet. Soon after leaving Aranyaprathet we

had a mishap, when the tip, about 8 inches long, of one of the pro-
pellers broke off, but fortunately it did not damage the fuselage.
We flew eastward, on a single motor, for a considerable distance
over open Dipterocarp forest uniil we reached Ubon, where we landed
safely. On the return journey we passed again over large extensions
of' Dipterocarp forest, in the east, and the upper Moist Evergreen
and Lower Montane forests in the Xhaco Yai area of Kovat.

On February 3, we flew in the CAT spray plane, piloted by Captain
Herzig, Trom Bangkok over the large Hill Evergreen Moist forest in
the Khao Yai Natiomal Forest, and Piptercocarp forest extending be-
yond Konkaen, in the Korat plateau.

On February 6, we continued over the Pine farest characteristic
of the high plateaus around Loei, in the northeast, Teak forcst in
the repion of Lomssk and Phetchabun, and finally scuthward across the
central plain to Bangkok.

On February 9, accompanied by Dr. Robert A. Darrovw, in charge of
studies being conducted with def'oliants by the Biological Iaboratory
at Fort Detrick, Maryland, an aerial inspection vas made of the test
site rear Pranburi, upper Peninsula, to observe the ¢ffects of chemicals
on vegetation, especially from the standpoint of desiccation, plant
survival and regrowth, and as a means of improving air-to-ground visi-
bility.

The weather and visibility during all flight periods were good to
excellent, Hewever, {rom early February until the end of the dry
season visibility from the air is reduced somewnat, because of a heavy
pall of blue-~gray haze, rising from forest tires, to clear patches
Tor tilling;, and the burning of straw in harvested rice paddies, which
hovers constantly over the ¢ountryside.

Comments: Photographs, several of wulch are reproduced in this
Report, were taken.with nand-held cameras. Black-and-white pandtomlcex
and panchkromatic film (with x2 yellow filter), as well as colored
£ilm {Kodachrome K-2 with haze [ilter) were used for comparative pun
pose,

It was found that, as a rule, color film gives a better rendition

than black-and-white} a more satisfactory resolution in bringing out
densicy and hue of the foliage; color of bark; size and form of crowns,
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trunk or branches; and in a clearer delineation of the zonation of
{orest types,

The best time to take aerisl photographs in Thailard, ang pro-
bably elsewhere in Southeast Asie, is during the Dry Season, from
the middle of November to the end of March., - This is the time, also,
that all the forests are in their driest state, The mosi satise
factory interpretation is obtained from photographs taken elther
vertically, or better still at an oblique angle of about 30° s
orposite to the direction followed by the plane; and at a speed of
1/250th or 1/500th of a second, depending upon the film-speed, and
at an altitude of 1,000 - 2,000 ft. {300-600 m.), determined by
weather conditions and the amount of haze in the atmospherv which
naturally affects the depth of visibility.

It is usually possible to distinguish between forest and non~
forested areas in aerial photographs., Mangrove, marshland and
swamp forests can be classified into types, and the subtypes can
also be recognized., Thils alone is a decisive advantage in making
ecological cbservations or an inventory of forests, because it per-
mits concentration of the ground work.

Investigations have shown that in mangrove or swampland forests,
stands of Rhizophors, nipa palm (Nipa fruticans), and nibung (One~
cosperme. filamentosa) can be identified from the air (Figs. 60-563).
Likewise pure stands of Melaleuca leucadendror have been ldentified
in marshland forest. It should ve emphasized, however, that these

rees grow in pure or almost pure stands. Except in a few instances,
individual tree species in certain types of fcrests, such as Rain or
Moist Evergreen,can not be identified since they are not recognizable
by their particular size and/or appearance.

Of dryland tTorests, such obvious types as Savanna and Dry Diptero-
cerp forests, Lowland and Hill fovrests can be recognized. But in
dense Evergreen Rain or Moist forests progress in identification of
individual tree species is not as yet successful. In such forests
there are extensive areas that Look practically bomogeneous, and one
type merges into another without any marked zonation «r sharp line of
demarcation. Consequently their ciassification is often difficult.
The principal characteristics which are possible to evaluate from
aerial photographs are tree height, crown diameter of certain species,
and crown coverage.

The information obtained from aerial photographs 1s either directly
visible from them or can be assessed indirectly. The sum of the
factors of the environment that influence tree growth is measurable
on aerial photographs, to the extent that the key factors of the
environment can also be recoghized. As indicated, tree growth is a
function of local climate and seil. Local climate and soil moisture,
in turn, axre apt to be clesely related to the topography, and topo-
graphical data can be classified accurately Trom the stereoscopic image.
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Much progress has also been made in the identification of sopils
from aerial photographs. For tropical forests, however, site classi-
fication from photograpns taken from the air is still largely an un-
explored matter. Additional research is necessary to determine what
other characteristics cer ove interpreted from aerial pnotograpns.

Individual tree species have certain characteristics, Often
these features are clearly descernible from the air, at a resaocneble
altitude. For example, such tall trees as cerlain species of Dip~
terocarpus or Lapgerstroemis bhave stralght, light-colored trunks,
which stand out conapicuously (Figs..7,¢8),even when surrounded by
& carpet of folispge of varying shade in the most dense forest. Under
nagnification, the round bole of ‘yang' or 'yang-khao' (Dipterocarpus
alatus) is readily distinguishable from the fluted trunk of ' tabaek'
Tiagerstroemia calyculata), for example. iig trees (iicus) normally
have a widespreading, umbrella-shaped croéwn, and corpulent branches.
These features are brought out clearly in cclored photoygraphs taken
from the air. Teak trees (Tectona ~randis) can be readily spotted
from the gir when in flower, between July 15 and August 15, or in tue
dry periocd, especially during the la*ter part of January and February,
from their grayish trunks and their almosit eatirely leafless crowns
(Fig. 71), Pari rubber (Heved) plantations can be distinguished by
the recular form of planting, usually in a small rectangular pattern;
in January by the yellowish color of old leaves about to fall; or
later by their gray, leafless branches and slender, light-colored
upright trunks. Such trees as species of Salmalia {Bombax) and
Buten are conspicuous, at a height of 3,000 ft. (3,000 m.) or even
higher, by their mass of deep salnon-pink flowers. Otner trees, like
Afzelia xylocarpa, can be spotted Irem the air by the size or coler
of" their fruit, or the form of the crovn.

Contrary to expectation, the Mangcove forest, as geen from the
air, is not a dense, Iimpenetrable canopy (Pigs. 61-63). Air-to-ground
visibility in this fairly low forest is satisfactory, and sclitary
huts or craft can be spotted from the air, reflected azainst the
water showing througn the vegetation., Also, the zonation of trees
(Conneratia, Aviccnnia, Rhizophora, etc.) from the sea-front towards
tno interior is better defined in colo: [ilm thar in tlack and white.
Moving or even still objects, such as velicles on the highways,
people working in rice paddies, or small craf't or buffaloes in the
Lhlongs, can be readily spotted in colored air photographs.

To gain the cptimal use of aerisl photographs in tropical forestry,
it is essential that the forester or ecologist should be able tn
identify the dominant tree species., In dense Rain forest, individual
tree species usually are not identifiable from the air ov discernable
from acrial cthotorraphs taken at the usual scile, Feorest type mupping
with acrial photograpbs has been done on a larne scale in the Amazon
valley in Brazil, bul to identify the tree species ground work was
still necessiry. )
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Perhaps the most important factor in aeriel photagraphy of tro-
pical forests is the utilization of hue or tones to make spectrc.
photome tric measurements. The best results are cbtained when few
trees are to be identified. In the tropics the great majority of
tree species are breoad-leaved, and are more difficult te distinmmish
from one ancther than from coniferous trees, There is also an in-
traspecies variation In the hue of folisge. Owing to wide variations
between them, methods based on tonal diifferences ot foliage throuzh
the use of various fiim fiiter combinations are likely to be of
smell importance in species identification from aerial photcgraphs.
Difficulties involved in species identification are not reduced by
the fact that in the dense tropical forests not all the trees are
visible or identifiable in aerial photographs. This may be solved
et first by concentration on the dominant treces forming the cancpy,
and by deducing from that other subordinate plants assoeciated with
them.

Aerial photographs are also excellent in surface area assessnent,
in survey work to indicate roads, drainage and major topographical
features.

In the finral analysis, an aerial reconnaissance is less expeusive,
vithout sacrificing accuracy, than s ground survey, It involves only
a fraction ol the time spent in conducting on-the-spot study of the
same srea by a team of forest-votanisis and their assistants, who
have +to be transported to and from the area, housed, fed, and noved
around on the site. Combined aerial and grournd data continue te be +he
best  means to conduct ecological studies or forest surveys. Cone
siderable rescarch still needs to be done to determine all the
characteristiecs ol tropical forests,

Additional 3Studies in Northern Thailand: During 1955, while on
an assignment with the Royal lorest Department oif Thailand, Loetsch
made an aerial inventory of tne Teak forests of northern Thailand.
The most important facts determined were that teak grows scatteringly
among other sypecies in Mixed Deciducus forest, which has a rather low
stock per unit area, and that communications to ithe mountainous
forests are generally very poor. The census started in 195 and the
results for the five cf the provinces, represanting the heart cf tne
teak-bearing area and ylelding about #0 percent of teak preduction
in Thailand, were compleied in June 1957.

Aerial photographs were taken on an average scale of 1:48,000
for the area below 3,000 ft. (1,000 m.) above sea level, Teak does
not penerally occur above 3,000 ft., so that a contour line of 3,000
ft. vas marked on -all the photographs of the northern provinces.

The area was thus divided into two main parts: that below 3,CCO ft.;
and the other above 3,C(C0 ft. The sampling technique was aimed at
determining tae proportions of the area of the strata recognirzable
on the photographs,



The following strata, according to loetsch can be-recognized
from the photographs:

Below 3.000 ft:

(a) Mixed Deciduous forest - This is a Teak-bearing forest.

here is, however, a rather high percentage of this forest Lype
which dces not contain any Teak. 1In the true teak-bearing-sites,

the tree seldom occurs in pure stands but is scattered among other
species. Unfortunately, the bulk of the pholtopraphs were nct taken
during the [lowering season, July end Awgust, when it is possible

to spot teak trees. On some photographs it was possible to distinguisn
between the substrata teak-bearing and the non-teak-bearing Mixed
Deciduous forests. '

(b) Semi-Evergreen ferest - Iarge trees of the genus Hopea and
Dipterocarpus alatus could clearly be recognized as white spots on
small-scale photographs.

{c) Dry Dipterccarp type - A rather poor, low forest, but im~
portant for the producltion of fuelwocd., Severely overworked areas
could clearly. be distinguished from old clearings or second growth.
Both of the lower strata do not contain any large trees, but differ
from each other in the tint of the ground on the photographs. 0ld
clearings were originally mostly Mixed Deciduous forest.

(d) Permanent non-forested area,

AbOV? 3,000 ft:

At this elevation the forest is inasccessible, and mostly of Hill
Evergreen or Ssavanna tforest types, mixed with some Conifers cn the
mountains ard Semi-Evergreen forests in the valleys, These forests
are of importance for thkz congservation of the country‘s water supply.
The degree of destruction inflicted by hill tribes, for shifting
agriculture, and annual burning could be seen in the photographs.

Aerisl Inventory of V:etnam: Prior to 1939 the French Military
Alr Force made a number of aerial. curveys of the vegetation in the
delta regicns of Cochinchina, now part of South Vietnam, apd in the
Tonkin area of Horth Vietnam; also along certain river basins, par-
ticularly the Mekong, and around the Creat Lake in Cambodia. A
total of 72,000 photographs, on a scale of 1:4,000, were taken. Un-
fortunately they were destroyed during a bombardment in 1945,

At the end of World War IT, the British Hoyal Air Force con-
ducted & series of aerial missions in southern Indochina and along
the coast of Annam. The scales used were mostly 1:20,000 and 1:56,0006.
Tac gaaiity of the photographs was variable, as climatic conditions
were often cloudy. Alsec, since the scale was small the photographs
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were of little practical value for the interpretion of vegetation.
The negatives were retained by the Royal Alr Force, and photographic
copies are not obtainable except by rephotographing the original
prints deposited in the files of the Gecographical Service of [ndo-
chine, staticoned at Dalat.

At the request of the Geographical Service of Indochina, addi-
tional aeriel surveys were made during 1948-50, using a scale of
1:20,000, over certain parts of the country. Iu general the photo-
graphs were good.

In 1952 the Geogiaphical Service orgsnized the photographing of
a large section of Indochina, on & ascale of 1:40,000, This was
undertaken by the Photomecoric Service of the National Geographic
Institute of Paris (I.G.W.), with good results., Unfortunately, the
scale adopted was only for cariographic purpose, too small for
fcrestiy use, and indicaeted only the first stratification of broad
forest formations to deterwine their hboundaries.

Aerial Photography iz North Borneo: According to Francis and
Wood, during the pericd 1543 to 1954 nearly the whole of North
Borneo was covered by Royal Alr Force aerial photography. Flying
conditions were seldom ideal and the varyling quality of the photoe
graphs, together with their smell scale (1:25,000 end 1:30,000),
greatly restricted the amount of d:sirable information obtalned
from them.

These photographs were used at the headquarters of the Forest
Department in Sandakan to prepare vegetation maps on a scale of
1:50,000. The prime purpose of the maps was to show the extent of
compercial forest in the colony. At the seme time different vege-
tation types, distiunguished with reusonable accuracy from the area,
were plotted on tbe maps. Broadly classifled as forests of com-
mercial value, other non-vommercial vegetation, and vegetation ree
sulting from man's activities, these were separated into 16
vegetation types, erranged under 6 main headings.

A. Selt Water Swamp Forest - (1) Mangrove; (2) Nipa; and
(2) Mixed Coastal Forest,

B. Pransitional Forest ~ (4) Casuarina Fringe; (5) Nibong
paim, Coastal Pedang and other Beach Forest.

¢C. Inland Forest - Drained - (6) Trzes with large crovn;
(7) Trees with medium crown; (8) Trees with small crown;
{9} Montane forest and similar growth,

D. Inland Forest ~ subject to Flood ~ (10) Trees with large

erown; (11) Trees with medium crown; (12) Trees with small
CrOW .

23



£, Areas under Qultivalion - (13) Estate and permanent native
cultivation; {1%) Shifting cultivation and associated
‘secondary growth.

F. Cleered Land - (15) Hertacecus growth and lalang - draived;
{(16) Herbaceous growth subject to flood.

Tdentification of Tree Species in the United States: 1In o paper
presented in Washington, D. C., on March 25, 1963, Heller, Doverspike
and Aldrich (Research feresters, Forest Insect Laboratory, Forest
Service, U. 5. Department of Agriculture, Beltsville, Maryland) dis-
cussed a study comducted near Ely, in July 1960, and repeated in the
cummer of 1962, to determine the best film and scale combination for
identifying tree species. Forest photo interpreters, report the
authors, have recognized for some time their inability to identify
individual tree species on small scale aerial photographs (1:15,840
or smaller}. With experience and knowledge obtained by photo scru-
itiny, interpreters can new separate foresl stands into broad species
rlasses, but they can seldom determine the species of individual
tree images.

The terrain of the test site is rolling, interspersed with lakes
and was previously placiated. - Forests cover about 85 percent of
the land area., A boresal area was cbosen for the gtudy because fewer
species needed to be compared. Fourieen important tree species were
selected on 2% separate locations., Nineteen replicaces were taken
of 8 of the most important species, and fewer replicates of the other
o speeies, The trees involved vwere species of Abievs, Acer, Retula,
Larix, l'icea, Pinus, Populus, Sorbus, and Thuja.

In gathering ground data, trees were identified in the fiecld on
larse-scale (1:1,000)black and white prants made from color tran-
sparencies. To prevent possible bias, gronnd identifications were
made by one of the nuthors who did not take iLhe interpretation test,
A detailed description was made of cach tree species selected, in-
cluding d.b.h,, .eight, crown class, site class, and other associated
features. Only dominant, codominunt, and intermediate crown.class
trees wore included, sinee overtopped trees are not visible on air
Ehotographs.

To collect air data, a llulcher TO-mm camera with a 150-nm (5.91
inches) fotal length lens was used. The {ilms used were: Super
Anscochrome {CGeneral Aniline and Pilm Corp.), with an ASA rating of
125 for color; and Plus £ Aerographic (kastuman Koduok), with an AL
rating of 80, for Lhe black and white photographs.

Photograpbic scales were approximately 1:3960, 1:1584, and
1:1168. Tinese scales correspond to units of aren measurement com-
monly used by foresters in the United Siates, White panels were
placed on the ground to provide idenlification of esach of the 29
.locations on the photos while the pictures were being taken.
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It was decided to determine whether worphologicel features, such
as crown apexes and c¢rovn moargins, which may be associsied with tree
form and growth, would help increase interpreter ascciaracy. The felis
age density was classified as thin (less than 25 percent), medium
{26 to 75 perceat), and dense {more than 75 percent)., A set of terms
was devised to relate the foliape arrangement of the specles being
considered to the shape of the images found on the large~scale aerial
" photograpihs. The interpreters aexamined sample trees to define these
foliage and branching characteristics and to write specifications
as to how each species locked on aerial photographs. A Munsell gray
scale was used on the panchromatic prints to correlate tone with each
species.

The panchromatic photographs were examined with a 2,25 power
stereoscope mounted on a specially builf light teble, All interpre-
tation data were coded and put on specimlly designed forms before
being transferred to IBM puncheards for tabwlation and analysis,

The investigators found timat interpretations of color trans-
parencies were more accurate than those of black and white prints.
There was a highly significant difference between the two films. Also,
aceuracy of interpretstion was poorer with the small scele than with
the two larger scales. Differences in interpretation were highly
significant between all scales on panchromatic film. For the color
transparencies, the two larger scales were almost equally accurate,
and both were significantly better than the 1:3060 scale.

The authors came to the conelusion that colcr film is superior
to panchromatic film for use in identifying individuel tree species,
This may be ascribed in part to the ract that people are accustomed
to seeing and identifylng objects not only by shape and form but
also by the color. A ripe tomato is distinguished from the vine by
its color rather than its shape, and cotton can ve graded by the de-
gree of lightness and yellowness of the fiber. A forester trained
to recognize trees by certain features also has an associated color
for that tree in his mind. When he is trained to recognize the tree
on aerial color photograpns, he is eguipped with one more dimension
with which he is familiar., Thus, it requires more training f'or an
interpreter to be able to recognize objects by tones of gray than
by the normal colors with which he sssociated the object. In pan-
chromatic interpretation he must learn to relate the fone of the
image to coler, and by assoclating its form and texture he can
identify the object,

Tree specles were identified accurately enough on the large
scales of color [ilm to. sugprest the possibility of using them on
actual inventory problems, PFarther study of hardvwoods, especially to
assoclate their crown and folisge characteristics with age and phy-
siographic features, should be helpful in improving identification
of these tree species, ’
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According to the authors, perhaps the greatest contribution to
species ldentification that color film makes is the hue-chroms com-
bination, It is interesting to note that before taking the test,
most of the interpreters had a preconceived notion that tree ilmages
would appear green or blue green with a few green yellows, The
data showed, however, that most of the species were tamllied as
yellow to green yellow and that only two approached a green hue,

On the basis of the test, accurate identification of individual
tree species requires color film at a photo scale of 1:1584 or
larger. Even on color film, the 1:3900 scale produced fairly low
accuracies of interpretation (63 percent).

The cost of using color film at large scales should be little
more than that required for panchromatic film. While c¢olor film
costs five times &s much as panchromatic film, the important veint
is that £ilm cost is only a small part of the total cost of aerjal
photography'. When alreraft costs, standby time for the flight
crew, elimination of' the need for prints, and reduction of photo
handling by interpretin:y coler f'ilm in rélls are considered, the
extra cost of color {ilm i{s minor. Increased interpretation ace
curacy on color r'ilm would counterbalance any slipht increase in
cost.,

Additional references to aerial photorraphy of tropical and
temperate forests are listed in the Bibliography {(Part ITI).

TESTS WITH DEFOLIANTS IN THAILAND

In November 1G€3, accompanied by Colonel Niyom of CDTC, Lieut.
Llcyd Wax, attached to the Biolonileal laboratcry at Fort Detrick,
Maryland, and a forest ranpger from the Thai Forest Department, we
inspected a portion of the 1,500 acre test-site near Pranburi, upper
Peninsuwla, At that time a series of trails had been opened, to
facilitate penetration into the area. Aerial spraying had not yet
commenced,

In early PFebruiry 1965, bDr. Robert A, Darrow, of the Bilological
laboratory at Fort Detrick, Maryland, who has charge of the tests,
invited me to accompany him on & one-day survey of the site,

In the morninm we inspected several trails opened to make close-
up, visual studies of the eflect of chemic¢als on different plants,
‘and to determine the species that had survived or showed semblance of
regrowth, Cross trails had also been opened to set up a peries of
cameras, abt intervals of about 50 feet, to obtain a photorraphic re-
cord of the penetration of successive epplications, and to determine
the resultant effect on the vegetation,
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In the afterncon, we made a series of runs, in the plane used
for spraying, over various plots in the test.site, to observe from

. the air the effect of defoliants on the vegetation, especially to

imprové air-to-ground visibility.

Chemical defoliants modify the general appearance of vegetation
(Fig, 130), induce desiccation of stems, branches and bark, and
result in the partjal or complete shedding of leaves (Fig. 133).

- The vegetation assumes an over-all light grayish tonme (Fig. 134).
Taere is improvement in groundeto-ground visibility. However, the
dried stems of shrubs and trees vwhich remain standing continue to
provide some cover for ambush. An enemy can still be camouflaged
to blend with the changed color of the vegetation, which would make
detection even on the ground, and especially from the air, difficult,
_When seen from an altitude of upwards of 1,000 feet, the grayish .
treated swaths are sharply defined from the untreated strips in be=
tween. There is a decided improvement in air-to-ground visibility,
especlally at an alitiude of 1,000 to 2,000 ft., as a means to spot
objects moving on the ground.

The most wildespread and tallest plant pests in Thailand, Vietuam
and adjoining countries are: Eapatorium odoratum, known in Vietnam
as 'yen-bach'; Imperata cylindrics, called 'tranh' in Vietnam, or
'kha-luang' in Thailand; Saccherum officinarum, 'mia'; and a siecies
of grass, Neyraudia. The first two-named aré especially common along
roadways, trails, in forest clearings, and in fact almost everywhere
where there are open sites. They grow up to 2 or 4 feet all, and
provide ideal sites for ambiish, even where a helicopter may land,
These plants can, no doubt, be controlled effectively or eradicated
by the application of chemicals,

When we realize the great expanse and wide diversity of vegetation
in Vietnam, Thailand and in the adjoining countries we recognize the
complex and difficult problems.involved in attempting to blanket a
large area witn defoliants, It seems that the applicstion o¥ such
chenicals would be most practical to suppress or to eradicate the tall
grasses, especially Imperata cylindrica, and such weeds as Eupatorium
cdoratum, common along highways, railroads, canals, streams and
rivers, in forest clearings and savannas, Defoliants could be applied
to suppress undergrowth in rubber plantations; weeds around alrports
and especially landing sites used by helicopters; storage areas;
around hamlets; and particularly around troop concentrations and
military camps.
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HAZARDOUS VEGETATION

From the military standpoint, tre most critical forest typec
in Thailand, and in the other Mekong basin countries, are the tall
Evergreen Rain and Mois{ forests on dry land, snd the coastal Man-
grove swamp forest of smaller stature. '

The continuous, dense c¢anopy of' the Everpgreen Rain and Moist
forests, in which the trees are of large dimensions, often with
massive plank buttresses, many larye woody vines and in particular
the generally dense undergrowth difficult to penetrate, provide
ideal sites for hidingz. Mobility 1s a difficult problem in these
forests., (Cround-to~ground visibility is low, usually limited to 15
or 20 feet., Ground-to-air visibilivy may be Tair to good, depending
upon the depth and continuity of the canopy, but air-to-ground
visibility is fair to nil.

On the other hand, while the Rain or Moist Evergreen forest is
ideal for shelter and ambush, a guerrilla fighter, like the Viet
Cong, as a rule does not relish remaining for long periods in this
deep forest, The most sericus problem is survival, especially the
procurement of a -steady supply of foed. OSecond in importance is
the preblem of health, especially when such pests as ieeches, malaris-
carrying mosquitoes and other insects are prevalent. Thirdly is the
depressing atmosphere of the dense forest, which may nave a aemoraliz-
ing and psychological effect on some, when exposed to it for long
periods., People accustomed “o working in open areas, such as rice
fields, do not care to work in the forests. Likewise, in Vietnam
as elsewhere, people who have lived in the plains do not want to move
to the highlands, and vice-versa, Even the Chinese, as 1 once round,
do not relish such experience,

Plants furnishing edible fruits, seeds, tubers, are somewhat
lIimited and uncertain., Many rruits are often high on trees, difficult
to mather, while others ripen only at irrepular intervals. 3o that,
as o rule, a guerrilla lighter nrefers to remain inside but near the
perimeter of the forest, within a Aistance of 1 or 2 niles from the
reriphery, in open sites in the “nrest or rubber plentations, in
open grasseovered areas, where S-ore s usually the 'Xha-luand prass
(Toperata oylindrica) tall ancuesn “or hiding, or better still near
aboles, villages or towns, J+=ere sod resources, especially rice
and fish, are more reanlly availazole and easily transported Lo the
comp.,

The Mangrove swamp [crest is perhaps even more critical, from the
military standpeoint as a staging area, than ihe tall Rain or Moist
forest, on account of its accessibility from the sea or by river, ease
of mobllity by water in small craft within this type of forest, and
its low to fairly low stature. The network of uncharted channels in
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a8 Mangrove swamp facilitates easy, quick movement by canoes and
other small craft.

Usually there are houses or hamlets scattered *“mrough the Man-
grove forest inhabited by famillics .occupied in cutting firewcod or
timber for charcosal, or in Tishing. Thesc¢ abodes also provide ideal
sites for hiding and as staging areas, '

The Mangrove swamps furanish a constant supply of a wide variety
of fish and prawns, which form an important item in the daily
diet of Southeast Asians of all classes., In addition, there is an
‘abundance of fuelwcod for cooking.

For these reasons, the Mangrove forest is an ideal concentration
and staging site, Jjust as important as vhe tull Evergreen humid
forest. Constant vigilance, both on the ground and from the air,
should ve maintained in this forest. Although ground-to-ground
visibility may be somewhat low in the Mangrove forest, air-to-ground
visibility is better than in the Evergreen Rain or Moist forests, be~
cause of its lower stature and more uniform nature.

It seems that the best craft to patrol the Mangrove swamp and
forest is a small launch of shallow draft, propelled by an outbeard
motor with a long shaft. ‘This appears to be the most practical and
economical, able to penetrate shallow waters, where an cutboard
moter, with upright shaft, cannot navigate.

Bamboos are widespread in Thailand, as in Vietnam, Laos and
Cembodia., One or two species are grown around farmhouses, hamlets,
and along canals for live fences and windbreak. Most of these grow
spontaneously, often forming extensive brakes; some flourish in
Moist and Dry forests, others in moist sites along the banks of
streams and rivers, and still cothers in open arid areas. They appear
readily when a forest is partially culled or when clearings are
opened, such as in the teak forest, or vhere land was once tilled
and later abandoned.

*Mai-ruak® (Thyrsostachys siamensis) grows spontanecusly over
larze areas of Thailand, on well-drained slopes and dry or arid
plains. This slender bamboo and the tall, graceful, unarmed ‘mai-
si-suk' (Bambusa blumenea) are invaeriably grewn around abodes for
fences and windbreak.

The most common bamboo, is the armed ‘*mai pha' (Bambusa arun-
dinacea). It is widespread in Southeast Asia, appearing in thcrn
forest, rice-paddies and formerly tilled land, in cutover forests
of various types, and along river banks. It of'ten forms tall, dense,
almost impenetrable brakes.

Bamboos as a rule arve resistant to fire. Their culmns or stems
may be damaged ¢r destroyed, but new shoots soon appear, and make
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rapid growth when the vet seascn begins., Despite the fact tnat most
- species of bamboos respond favorably to chemical treatment, and wre
eanslly defoliated, the larze culms that remain standéing still oro-
vide some cover for ambush,

Owing to their open nature, the peefduous and Dry Dipterocarp
forests and Fline forest are not a serious problem from Loe military
standpoint. Ground mobility, and ground-to-ground or air-to-sround
visiblility are fevorasble. The ground cover, however, is orten com-
posad of rough gracses, especially the common 'kha-luang' (Thai-
land) or 'tranh' (Vietnam) grass (Imperata cylindrica). This wide-
spread grass grows from 3 to 5 feet {1~2 m,) in neipht, tall enourh
to hide a man lying down, and even to imperil the landing o1 a heli-
copter, In the upper limit of the Pine forest a low Tfern (Dgzop-
teris) often forms the ground .cover. '

Another very common veed throughout Thailand and Vietnam, where
i1t has hecome a serious pest, is Eupatorium odeoratum, known in
Vietnam as 'yen-bach', It was in-cuduceu from tnis continent about
50 years ago. Today. in Thailani this plant, often up to 4 or 5
feet (1.25-1.60 m.) tell, is common almost everwhere, along highways
and trails, in forest clearings, on the bunds of rice.paddies, and
appears almost immediately wherever there are forest clearings, or
when tilled land remains fallow or when abvandoned (Fig. 114 ).

Another tall grass of frequent occurrence is s tall cane, known
in Thailand as ‘phong' and in Vietnam 'lau' (Saccharum sponteneum),
This grass grows spontaneously, in clumps apwards of & or 9 f{eet
{2-3 m.) tall, Often it grows wiih such vigor, especially along
roadsides and in meadows, that it chokes out other plants. Anotner
tall grass, usually in slightly meist sites in meadows, is a snecies
of Neyrsudia, similer to Saccharum spontaneum (Fig. 115).

These are the most common and widespread weeds in Southeast
Asia. On account of their heipht and dense ¢lumps some of them form,
they provide ideal sites for ambush, and should be eradicated or
destroyed as much as possible along roadways or trails, stream banks,
air-fields and strips arcund military bases and troop concentration.

Another potential site for ambush are Pard (Hevea) rubber plane
tations, especially where the undergrowth is act contreliled or rut
down to the ground {Fig.120).

i

Around farmhouses and hamlets, two plants commonly grown as cash-
crops are casaava or monioc (Manihot eaculenta), known as 'man-sam-~
rong' {Thailand) or 'mi' (Vietnam); and castor bean {Ricinus communis},
in Thailand called ‘la-hung' and in Vietnam 'thau-.dau', Both are of
low stature, up to 9 or 12 feet (3-4 m.) in height, Cassava has &
slender stem, forms a dense,dark green canopy, and provides good cover
for ambash. The large tubers are edible when processed and are the
spurce of taploca of commerce,




PHYSIOGRAPHIC, CLIMATIC AND OTHER FEATURES

SOUTHEAST ASIA

Although they are politically independent, and divided economis
cally, the Tive countiries of the Mekong basin are similar in meny
aspects, especially from the stendpoint of inhabitants, physio-
graphy, climste, solls and vegetation. The mountain ranges, which
intercept molsture~laden winds, influence the climate, resulting
in a wide pattern of annual rainfall, with the dominance almost
throughout of alternating rainy, southwest monsoon, and dry northern
or northeastern monscon. The varying distribution of rainfall during
the year is highly significant, and 1is particularly noticeahle in
North Vietnam, Laos and Thailend. The temperaturecs are falrly high
throughout, except in mountainous areas, with no frost at lower
elevations.

THATLAND

Thailand lies between the parallels of 5° and 21° . latitude
and between the meridians of 97° and 10G° E. longitude. It has a
total area of about 200,000 square miles (511,936 square kilometers),al-
most equal to Texas, France, or approximetely 00 times the size of
Faerto Rico. The country is bounded on the north by upper Burma,
the Shan States, and northern lLaos; on the east and northeast by
central and lower Laos and by Cambodia; on the west by central and
lower Furma; and in the extreme south by Malaysia. Its long coast
lines are flanked on the southeast and eastern Peninsula by the Gulf
of Thailand, and on the western side of the Peninsula by the Andaman
Sea. It has a long frontier, of about 1,400 miles (2,240 kms.),
with its neiphbors, which naturally is difficult tn patrol effectively
along the entire length,

Thailand has been a constitutional monarchy since 1932, but
the divisions of administration have nct been greatly changed from
the 0ld regime. The internal administration is centralized under the
Minister of Interior in Bangkok. For administrative purpose the
country is divided into 71 ‘changvats' or proviraes, each under the
control of a commissioner, who is directly responsible to the Minister
of Interior. Each changwat is subdivided into ‘amphurs® or districts.
The amphir, in turn, is subdivided into 'tambons' or villages, and
the tambon is made up of 'mu bans' or hamiets. A hamlet is a
collection of 10 or more houses or about 1CQ people who elect their
own elder or 'Phuyai Ban'. The duties of the elder are to report cases
of crime to the headman of the villegre, and to maintein a register of
the wople in his hamlet,

According to the 197k census, Thailand has a ypopuletion of about
2i, 000,000, Approximately 80 percent of these are Thais; 15 percent
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Chinese; and the remaining 5 percent includes Malaysians, Cambodilans,
Loaotiens and other groups. About 90 percent of the people live in
- comwinities of less than 5,200 inhabitants.

The Thais are primarily engaged in agricultural pursuits, in-
habiting the thousands of small viliages, concentrated mostly slong
highweys and the network of canals and rivers. Most of the positions
in the Govermment, pollice, and military organizations are held by
Tnais, although the Chinese minority is active and influential in the
economic life of the country. It is estimated bthat aboult 50 percent
of the 3 1/2 million Chinese reside in the Bangkok-Chac Phraya area,
while the remainder are scatiered throughout the country in commercial
centers, market towns, and large villages.

Physicgraphic Regions

In general there are three major physicgraphic types: hiphlands,
plains, and plateaus, vwhich grade ipto cone another and support mc'e
or less distinet types of vepetation. The highlands compirise severzl
mountain ranges, in general extending from north to scuth along the
entire western length of the country (Fig. 2). The central region is
occupied by a great alluvial plain of deltaic form with the base at
the Gulil of Thajland and its apex in the Uttaradit area., The acrth-
eastern part of the country includes an extensive plateau, f{lankea
by mountains along its western and southern horders.

Based on land forms, which also coincide with the classification
of climate and vegetation types, Thailand may “e divided into five
vhysiographic repions (Fig. 2): (1) the northwest hirhlands; {2) the
Chow Phraya or central plain; (3) the Korat plateau; () the Chan-
taburi region; and (5) the Peninsular region,

As elsewhere in Southeast Asia, the climate of Thailand is con-
trolled by the seasonal monsoon modified by local topography. Two
broad types of climate prevail: +that of the Rain forest and that of
the Monsoon forest or Savanna (Figs. 4+,5)., Optimal Rain forest cii-
mate is characterized by uniformly high temperature and heavy rain-
fall distributed throughout the year with no distinctly dry season,
The Monsoon or savanna climate, cn the other hand, has less preo-
cipitation and is divided into wet and dry seasons,

Owing mainly to the modifying influence of topography, five
climatic zones are also recognized: northern Thailanl, comprising
the eight provinces from Uttaradit northward; the central plain,
corresponding *o the area south of' Uttaradit to the bead of the Qulf
of Thailand, and including the area north of Prachuap-Khirikhan, in
the upper Peninsula; northeast Thailand, which exbraces the entire
Xorat plateau; the southeust region along the Gulf of Thailand; and

02



the section of the Peninsula south of Prachuap-Khirikhan, Thése
arzas correspond roughly to the principal physiographic provinces
indicated.

(1} Northern Highlands

General features: This region is hilly, in parts mountainous,
and 1s the area in which teak forest flourishes (Figs. 37, 38). It
is bounded on the north by the Dan lLao range, which forms the dividing
lire between the Salween and Mekong river basins. On the west, the
Thanon Thong Chai range extends southward from the northwest frontier
to link up with the Tenasserim range. This, in turn, continues south-
ward to form the backbone of the Peninsula, On the south this region
borders the northern limit of the vast alluvial plair of the Chao

" Phraya basin, while on the east it is flanked by the ranpges of Iuang
Phrabang and the Phetehabun ranpges. Vithin this region the series of
hills and mountain ranges, ruaning remarkably paraliel to one another,’
form the headwaters of the principal rivers - Ping, Wang, Yom - con-
verging near the town of Paknampo to form the Cnow Phraye, the largest
river in Thailand, which meanders through the thickly populated cen-
tral plain. . .

Climate: Because of the mountainous nature of the North,
the variations in elevation impose & so-celled mountain climate, char-
acterized by extremes in temperature (Fig. 5). The lowest ré-
corded temperature is 37° F, (2.8°C.} in January, and the highest
1039 (39.5°C.). Rainfall i" generally moderate but of long duration,
being more or less periodiec in distritmtion. Under the influence of
the southwest monsoon, & wet season prevails from the middle of May
" to Qctober, The coolest and driest season lasts from October through
February, and the hot season extends from March to mid-May., TFog is
most frequent in March and April when it sometimes lasts through tie
entire day. Tne period from Qctober to February, before the peak of
the hol season, is considered the sest for making ground surveys and
aerial photographs.

(2) The Contral or Chao Phraya Plain

Geseral features: This vast plain occupies the central part
of Thailawd. It is bordered by a piedmont belt on the west, east and
north, and by the Gulf of Thailand on the south. This central plain
is about 187 miles (300 kilometers) long from north to south and
ranges from 30 to 93 miles (50 to 150 kilometers) in width from east
to west. It 1sa deltaic plain, built up by the accumulation of slluvial
materials, eroded by streams and rivers, from the northern highlands.
Dotting the plain ere numerous isolated hills whose bases have been
buried by alluvium. The rocks are similar to those of the bordering
mountains. The plain commences at about latitude 18° north where the
rivers flowing from the north emerge from their valleys and fi1vally
unite at Paknampo, to form the Chao Phraya. At Chairat, head of the
delta, about 30 miles (50 km.)} farther south, the Chao Phraya
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“ifurcates and 1lows south for some 56 miles (90 km.) to the Gulf
of Thailand. DNear Ayuthya the Chao Phraya is joined by the Pa Sak
river, which has its source near Phetchabun and drains the western
slopes bordering the Korat plateau. o

The central plaln also receives the drainage of the Mae Klong
and Ban Pakong rivers. The latter has its source near the border
of Cambodia, and drains the region between the southern edge of the
Korat plsteau and the Chantaburi mountains,

The southern part of the plain is flat, and the rivers are linked
by a actwork of man-made canals, 'kKhlongs' (Figs. 12,13), used for
irrigation, drainage and transport. This plain is the rice bowl of
Thailand, and is considereq the most important section of the country.
Because of 1ts agricultural wealth, it supports the greatest concen-
tration of population with the highest standerd of living of any
region of the country.

During the rainy season pgreat cquantities of silt are carried by
the rivers flowing through the Chac Phraya plain and nre deposited
in the flat rice-growing areas, thereby enriching the scil., Still
more silt is carried seaward where it is deposited arcund the delta
of the Menam or Chao Phraya and the estuaries of otner rivers and
in mangrove swamps. It is estimated that in thi: ~an.er the coastal
land, along the north coast of the Gulf of Thaiiana, is increasing
at the rate of 12 to 15 feet each year.

Climate: The climate of the central plain is of tropical -
lLowland savanna type, with an average anmuzsl rainfall of 52.42 inches
(1,348 mw.). The division of seasons into wet and dry periods is
" the same as in northern Thailand. The maximum monthly rainfell falls
in September. The recorded averag2 monthly precipitation is 11.10
inch2s (284,7 mm.) with the minimuam in December of 1.%% inches
(27 wm,)., Temperature variations is the same as in northeastern
Thailand. The extreme recorded diurnal renge has reached 79.5° F.
(26,49C.)., Fop is common between January and March, but generally
it occurs only durinz the early hours of daylipght. OCround surs
veys can be carried out [{rom the eénd of Qctober and aerial photo-
graphy is best done at the end of the rainy season in October and
November until March or carly April.

(3) Northeast or Korat Plateau

General features: This is a socucerashaped plateau sloping
gently to the southeast, with a strip of somewhal swanpy area to the
northeast. It is bordei:.! on the north and east by the Mekong river
{Fig. 85); on the west by tne Phetchabun mountains and the massive
{lat-topped peaks of Dong Phraya Yeng; and on the scuth by the San
Kamphaeng range and tYw Donpg Rek escarpment. The plateau derives
its name from the old town of Korat, now offieially known as Nakhon
Ratchisima, the largest commercial center in the region.
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The general surface is gently undulating with scattered low
hills and shallow lokes, Large areas are flooded during the wei
season, but during the dry season the region suffers severely for
lack of water. The soils for the most part are thin and poor in
vegetation (Figs. 12€, 127).

Two rivers, the Mun and the Chee, have their sources on the
western flank and tlow parallel across the tableland. They join
near Ubon, close to the vorder of southern lLaos, and then fall into
the Mekong. A great portion oi the area is covered with Deciduous
bipterccarp forest, forming an important source of timber for rail-
road ties and firewocod,

The northern and western borders of the plateasu range f{rom 450
to A00 feet (137-183 m.) above sea level. At the city of Ubon the
altitude iz reported to be about 150 leet (46 m.). The many flat-
topped peaks in the Dong Phraya Yen mountalns rise to altitudes of
about 2,500 to 4,000 feet (760-1,220 m.), while the Dong Rek es-
carpnent is generally about 1,500 feet (45h m.), and in places rises
to 2,200 feet (670 m,). From this scarp the land falls sharply to-
ward the Cambodian plain, but neorthward the slope is gradual to the
Moy River,

At the northeastern edze of the plateau there is a belt 30 to
o0 miles (50-96 kms.) wide which drains into the Mekong river. In
this strip the larpgest freah-water lake in Thailand, Hong Hun, is
located on the outskirts of Sakhon HNakhon (iig. ©€). This lake,
with an area of about &+,3 square miles {170 square kilometers),
empties into the Mekonyg by way of the Ham Kam river. Tha belt is
also drained by numercus other sireams tributary to the Mekonr.

Climate: The savanna type climate of this resion is sinilav
in temperature and rainfall to that of r~orthern Thailand. Since
thiz repion is a platean, relief has less effect on tne climate than
it bas in rorthern Thailand. The rainy season coincides with the
southwest monsoon, which becomes more vigoroas and bringss torrential
rainrall, especially wvhen typhoons from the Sputh China dea pass
cver the rerion, uvsually during June throush Septenmber. The recorded
monthly eztremes ot rainfall in this repion rance from 0.2 inches
(5.2 wm.) in Jamuery to 9,7 inches {24& wm.) in May. The hichest
temperature of record is 1097 F. (#3.09C.) in April gad the lowest
is 419, (5.1°C.) in January. The daiiy range of temperature may
also be more extreme than elsevhere in Thailand. The distribution
of seasons 15 about the same 25 in northern Thailand.

{4} Southeastern Revion

General features: The Chantaburi area, in the soutbeast, is
separated from the Korat plateau, on the north, by the valley of tine
Ban Pakons river., On the west it i5 f{lanked by the Chao Phrayd plain;.
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on the south by the Gulf of Thailand; and on the east by a mountain
range, Khao Banthat,. extending along the border of Western Cambodia,
The region includes a well.dissected upland in the northern and
central parts, and by a coastal plain in the south and west. It is
drained by numerous streams, all flowing in a southerly direction.
Moist Evergreen forests, on the mountain slopes (Fig. 22), and
Mangrove forests along the coast (Figs. 58, 59) are the characteristiz
vegetation in this area, The principal rivers are the Mag Nam Chan-
taburi, Prasee, VWen, and Trat. The principal mountaln peaks are Knao
Khieo in the west, with an eltitude of about 2,002 ft. (800 m.); Knhao
Sol Dag, altitude 5,200 ft. {1,640 m.); and Khoo Sa Bap, altitude
3,030 ft. (933 m.), northeast of Chantaburi. '

Climate: In some sections the climate of the southeast is
somewhat of the tropical rain forest type, and 1s similar to that along
the west coast of the Peninsula. The wettest period lastg for 6 months
extending from May to October. Precipitation at Chantaburi is rreatest
in July and least in February, with an anmual averape of 97.27 inches
(2,49% nm.). Temperatures are generally high and uniform. The highest
recorded temperature is LOLOF. (38.8°C.) and the lowest 54.5° F,
(12.59C.). Seasonal variations are similar to those in central Thai-
land, with the main difference thut the rainfall is more abundant
and well distributed, The pericd between HNovember and April. is best
for ground surveys,

(5) Peninsula

General features:  The physiographic features of the Peninsula
include both plains and highlands, Plains flank the coastal areas
and highlands form the backbone of the region. The total length of
this region is about 189 miles {750 'on.), and the width ranges from
about 10 to 125 miles {15 to 200 km.). The mountain range trends from
north to south and is formed of short ridees arranged in echelon.
Between these ridpes there are small plseins and valleys which are
considerably dissected.

Along the western side of the Peninsula the Tenasserim ranpge ex-
tends southwerd until it separates inte two rances in the trough of
the Kra Istlmus or Pak Chan river, The western range lies in Burmese
tesritory, and the eastern in Thailand. The eastern range extends
south of the Kra Isthmus to Ranong #nd skirts the Indian Ocean.
to the bay of Phuket. The main range of the Peningula amain starts
ancw to the north of Nakhon Srithamarat, extending in & southerly
direction to the province of Satun, In the area between this main
rangse and the island of Phuket there are isolaled buttes and peaks
risinge sheer from the surrounding lowland. OQne such peak, Khao
Phanor Bencha, attains an altitude of about 4,500 ft. (1,370 m.),

?ut for t?e most part the buttes ere only a few hundred feet high B
Fig, 14{1). ¢

South of Songkhla there are three other ranges running north and !
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south. The highest peak is near Betong, bordering Malays. In
addition, there are other smal}, subsidiary ranges, chief of which
ere the limestone ridges ot Pratalung and Phangna.

The east and west coastlines of the Peninsula differ from each
other. The eastern shoreline is smooth, regular,with long beaches
like those at Prachuap-Khirikhan, Nakhon Srithamsrat, Songkhla and
Patani, The only exception is the delta at Surat-thani. A plain,
ranging from 6 to 21 miles (10 to 35 lm.) in wigth, extends inland
from the coastline, Conversely, the western shoreline is irregular,
muich indented with estuaries and fringed with islands, such as those
in Phuket bay. The mountains extend down to the sea in many places.
Beaches are small and few, but mangrove swamps are numerosus, The
lower course of the Pak Chan river has the appearance of a drowned
valley, giving evidence of a submerged shoreline, and its banks are
lined with Mangrove forest. HKemains of buried mangrove trees, ex-
posed in hydrasulic mining at depths well below the present leveél,
are found aleng the shoreline In the provinces of Takuapa and
Phuket,

On the east coast there are few bays, and isiands are limited in
number. The west coast is wmuch indented. There are a number of larpge,
forest-clad, rocky isleands such as Yao, Lanta, Phra Thong, Linbong,
and Tarutao. The largesi and most important of these islands is
Tiuket, center of the tin industry, ant has an area of about 220
square miles (590 sq. km,).

The island of Ko S5i Chang, near the northeast section of the Gulf
of Thalland, forms a natural sheltered ancharage for larpge steamers
which cannot cross the bar at the estuary of the Chao Phraya. The .
largest island along the coast is Kohehang, in the east, with an area
of about 70 square miles (181 sq, km.) ani a peak which rises to al-
most 2,100 ft. {640 km.) above sea level. 1In the vicinity of the.
muddy estuaries of Mae Nam Prasse and Mae Nam Wen mangrove swemps
abound, but elsewhere along the cosast there are many white sandy beaches,
and occasional atretches of beach foresis and narrow belts of Casuarina
trees,

Climate: The climate of southern Thailand is the tropical rafin
forest type, although somewhat wmodif'ied by the monsoons, TL is
characterized by uniformly high temperatures, iwe pericds of greater
rainfalli, and rain at other times is distributed throughout the year,
s¢ that there is no well-marked and prolonged dry season. lHowever,
many local modificaticons occur, depending on whether the winds blow
from the ocean or from the land. The highest annual rainfal., 257.93
inches (6,600 mm,), was recorded st Tekuapa, in the southwest,. and
the lowest of record is $0.70 inches {1,300 mm.). The temperature
on both coasts is unifeorm, The annugl temperature ranges betueen
80% #. (26.7°C.) and 83.4° F. (26 C.). The highest temperature re.
corded is 103° F. (39.39C.) and the lowest, 63° F. {17°C.). The wet
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season lasts from May to October and has two peak periods - one dur-
ing the northeast monscon and the other during the soulhwest monsoon.
The cool season, from November to mid-February, is characterized by
a smaller temperature range than that of other seasons. The hot sea-
son, during March and April, is milder than in centiral Thailand, be-
cause of the modifying influence of ses breezes and proximity to the
ocean. January to April is the best period for sround and aerial
survey.,

S01l. Types

According to World Soils Geography Unit, SCS, USDA {(unpublishcd
report, May 1962), the soils of Thailand may be segregated into five
soil associations (Fig. T7): (1) Latosols and litsosols on mountains
and steep hills; (2) Latosolu and assgoniated soils on plains and
hills; () 3andy ferruginous latosols, commonly with laterite, chiefly
on plains and lovw nills; (h) Dark tropical clay soils on nearly flat
alluvial plains; and (5) alluvial soils. ' '

Lutcsols are the most extensive soils in the country. Typically,
they are friable acid clays and usually reddisn in color, althoush in
many zcnes yellow and brown colors predominate. Most latosols are
well arained and permeable. They are hirhly leac:ed and consequently
are low in plant nutrients. PMor sustained high crop yields. tne
applicacion of rertilizers, particwarly those containing phosphates, -
ana praciices comducive to ouilding up organic matver, are hishly
jesirable and even necessary tor some crops. )

Lithosols in Thailand are shallow, slony, aravelly, steep and
are entirely unsuited -for agriculture. Likewise, ine agssociation of
tatosols with 1ithosols is venerally unsuited for cultivation, prin-
cipally Lecause of steep slopes. The best use for the soils of this
associntion is for tree pianting, althoupgh sizeusvle tracts that are
not too steep could be utilized for pasture.

Latosols on plains and hills are dominantly reddish loams, These
3pils vould be more extensively cultivated than atu present, and expanded
for 2rops now ;«rowvn, chiefly rubber, pine-apple, suwarcane, pepper and
atrer Tood crops. :

Sandy lerrusinous latosols oceur extensively on plains in the Koraft
recion, on the cuter fringes of tre central plain and in parts of ithe
Kra Peninsula. In egenerpal, these arce very infertile scils, Many cone
tain laterite of concretionary nr platy iron-stonhe material, which
would interfere with the deep penetration of plant roots. For tine
most part, these soils are in open forest. In depressions and stream
valiovs, where water relationspips are favorable, wetland rice is
srown., Yoy pood yields, manure or commercial lertilizer is highly
etfective. :
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Dark tropical clay s0ils occur chiefly in the Bangkok plain and
in the southern part of the Kra Peninsula. These are acid clays,
daveloped mainly from alluvium, They are difficult to work because
they are plastic and sticky when wet and harden when dry. These
soils are productive., Yields could be increased, however, by ferti-
“lizing and skillful management. The soils are used intensively for
vetland rice, In the Bangkok area they are planted for vegetables, or-
namental. plants 'nd orchards. FEBast of Lopburi these soils are
associated with -—avy clay soils developed from izneous rocks. These
scils are very acid and extremely infertile. Additional associated
soils, cntirely unsuited for asricalture, are saline clays and per-
manently wet soils, such as in maucgrove swamps along sections of the
coast,

Alluvial soils occur throughout Thailand, but are most extensive
in the northern inter.mountain valleyc, in the Korat plateau, upper
central valliey and the Kra Peninsuala., These soils rance in texture
{rom loam to randy clay, in color frem reddish brown to dark gray,
and with pogor tn mcod drainage, depending upon distance from the
siream, Ir mozt intoremountain valleys these soils are productive
and intensively cropped. LElsewhere, particularly in the northeast,
their productivity is rather low and  the pattern of cultivation is
cenerally the grovwing of wetland rice intermincled with scrub and
Torest. Allbough alluvial soils are among thic more productive in
Thailand, erop yvields could be improved by irripgation and application
of fertilizers.

Tnai TForests

fhailarnd is essentially n forest eountry. O0Of its total estimated
arca of 200,000 sq. miles (511,900 sq. kms.), approximately 60 per-
cent,, equivalent -+ 120,000 sq. miles, is covered with some type of
vegetalion (Fig. o). With diverse climatic and topograpnical pat-
terns, three broad zones are outstanding for their distinctive tfand-
scapes; the bLvergreen Rain or Moist Torests of the southeast and
southern Peninsula; thre dry to arid Korat platean of the northeast;
and the mountainous northern and nerthwestern region, covered by a
series of vepetatio- types, from bry Dipterocarp, Teak, Oak to Plne
forests. The vesetation of Thailand shows some interesting features.
For example, numerous plant elements {rom the castern Himalayas and
Assam appear alonT the mountain ranges on the western border, extends-
ing to Malavsia., There is a correspondine northward extension of the
I'lora characteristic of Malaysin into the southern part of the
Peninsula. Curiously enough many species found in the south Pen-
insula also rrow in the southeastern region.

17 we exclude that part of the PFeninswla south of about
10° N, the tlora of Thailand is fairly homogeneous, and is character-
istic of the entire Southeast Asia from the Bay of Benpal to the Guir
of Tonkin, The flora of Thailand shows a considerable amount of
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endemism, with about 20 percent of the species, so far known, found
only in Thailand, The most .ommon forest type is the 'pa denss' or
red Torest, an cpen Declducus feorest of small to medium sized trees
covering sbout 45 percent <r the total forested area, In this the
dominent trecs and widespread specles include Shorea cbtiuss and
Pertacme siamensis, both belonging to the wood-oil family (Diptero-
carpaceae),

¥rom the commercial standpoint, the leading rorest types in
Thailand are the gverpgreen xein or Moist lorests and the pixed De-
ciducus lorests.

The Eversreen forests, including Pines and lMangrove, represent
atout 30 percent of the total foreste, In these, che 'yanc' o.
'ving~khao! tree {Dipterocarrus alatus! is outstanaing and often
predominates. But tnere are vast areas of Rain or Molst forests
charccterized by other Dipterocarps, such as Dipterocarpus pilosus,
D. coutatus, topea cdorata, Cotyvlelobium lanceolatun, Anisoptera
Ebc??ﬁchinensis, as well £3 many Species of other .amilies.

The Mixed Deciduous fcrests, especially in the nortn where Teak
(Tectona ~randis) is predorminant, are of prime impcrtance. Up to
10 or i5 vears aro, the annual production of ‘Teak was hirsher Lhan
that ¢f all ctner species coembined. But the ever-increasing demend
for timoers forzed a steadvy rise in the exploitaticn of otner spueies,
So that in recent years the {elling of non-ueak species nas exceaded
that o teak. Among these may ce mentioned: Dalbersia cochin~ninensis
{Rosewood), Afzelia xvloearpa, <ylia kerrii, Dipterccarpus aintus, 4nd
4 ncst ol others,

The Roval ‘orest Depariment of Thailand was orpanized towurds the
end ol the last century. Thal Toresters are trained at the iorestry
Scheol at Prae, ia the north, and some continue farther studies at
Kasetsart CUniversity in BRangrok. :

The FAC mission to 'Thailaad, in 19u8, made several recormmendations,
including: tne recrranization and strenpgibtening of the Forestry Dee
partment; increase in the Tleld staff; an asrial survey of tue
country: reservation of all forests important to the econgmy of the
natior; a vrelimirnary surver of the forest resources; stricter ene
forcement of existings forestry laws and re~ulations; settin< up of
unitornm radins rules for exports; undertaking of a large«scale proe
eram of artificial and natural regeneraticn of tforests; more vijsorous
suppression of illicit cutting and thievery; and strenathening of
the Reseapch Division of the Forestry Department,

In 1951 a S-year program was submitted by the Forestry Department
to the -eovernment. Most of the cssential projects were approved,
This prorram providea for: setting aside at least 270,000 square
xiloreters of ferasts as permanent [orest reserves; protecticn of the
reserved {orested areas; preservation of protected forests; rorest
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manarement based on a susteined yield; recognition of principle that
-all forest products should be used primovily to meet tihe noeds of
the local inhabitants and only . secondarily to serve apricultural,
industrial and commercial purposes; curveying marginal forest lands
and waste lends as a basis for the formulation of an appropriate
land«use policy; promotion of basic and higher education in {orestry;
study of the utilization possibili‘lies of various timber species and
~ other forest products; stimulating forest-mindedness in pgeneral; and
“encourasement of private tree planting.

VIETNAM

Vietnam, embracins both North and Houth, was lormerly the territory
of the three eastern provinces of' the Irench Union of Indozhina,
mamely: Tonkin, in the rorth; Annam, in the center; Cochin-China, in
the south; and with a total area of approximately 126,000 square miles,

Under the terms of the Geneva Truce Conlerence, held in Jure 1954,
Vietram was divided at the L7th Parsllel. iorth Vietnam, with an
area of :4,£C0 square miles (Tonkin) and an aiditional 1+,(GC0O square
miles of Annam, nort’. of l7th Parallel, vwas ceded to the Viet Minh,
The balarce, with an ares of about OL,0CC sguare =miles, includingz
south Annam and Cochiu~-China, now forms tnre recion referred i
pelitizally as South Vietnam, The latter extends nerthward f{rom
Pointe ze Camau at L0OW© G4'E, longitude and o i, latitude, on a
carved aiis ap to 100 miles (140G kms.) vide, ang sbout 00 miles
{900 kms.) lonz to the 17th Parallel, reorests of varyinz denslty
and compesition cceuvpy more than 30 percent of this land, extending
from the seaccast alone the Louth China Jea inland to the Annan
SMountains, ' '

‘'ne northern and western parts of what was [lormerly called Tonlkiin
are mountalaous and rupeed, =2specially aleng the Chinese frontier,
with some peaks risin: to more than 7,000 M.{2,100m). Prior to the.
dissolutior of the irencrh Union, Tonkin was regsarded as the cente.
of the minint industry of the entire Indochina, iurnisning coald, zine,
lead, tin, tuarsten, copper, bauxite snd cther wineral deposits foir-
demestic use arnd for export,

In the Red River delta rice iz cultivated almost exclusively For
local rmeea, in addition to corn, sujarcare, téa and coflrlee, ‘Upper
 Tonkin is the area ol large~scale animal nusbandry and forest in-
dustry. The bulk of the population is concentrated in the Tonkin
delta, The Ned Hiver and its tributaries constantly deposit alluvial
material, wnich maikes this region one of the most fertile and mest
dersely populated land areas of tne entire Vietnam, OSoutn ol the
Tonkin delta trhere are numerous small fertile areas wihich are alsn

thicitly populated.
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The central region - Annam - is a nervow strip of territory,
about &0 miles (96 kms.) wide and 600 miles (960 kms.) long. The
main Annam Mountain chain, with peaks elevating up to 8,000 ft.
(2,500 m.), falls abruptly eastwaxd to the narrow coastal plain.

Its rugged, eroded, seaward slopisu are largely not suiteble for con-
ventionel crops. To the west, tnc Annam Chein slopes gently towerd
the Mekong River basin in lower laos.

Economically, northern Annam is similar to Tonkin, with diverse
mineral deposits, but these are exploited to u less extent than
further north, Considerable forest rescirces are concentrated in
~this area, and the mountain regiors are zcnes of animal husbandry.
Southern Annam, now part of South Vietnam, is the principal zone for
the planting of Pard rubber (Hevea brasiliensis), especially where
red and gray soils are found., /s in the nortih, the bulk of the
population in south Annam is concentrated in the river deltas, where
rice is extensively cultivated.

In South Vietnam the Mekong delta, covered with recent fertile
alluvium, is intensively cultivated to rice. Jhis area has long
been regarded as the 'bread basket' of Vietnam. Another crop, secend
in importance, is Pard (Hevea) rubber, from plantaticon-grown trees,

Exeept for the lowlana fertile plains ol the Mekong and Tonkin
deltps, and intervening valleys, most of the land area of entire
Vietnam is net considered suitvable for intensive cultivation. itach
of the land is mourntainous with rugped terrain, and elsewhere the
drainage is poor. As in laos, Cambodia and Thalland, farmine occupies
first place in the economy of entire Vietnam. Apriculture ic basic
to other industrial and commercial activities,

Mekong Delta and Plain: The Mekong, sixth larsest river in tpe
¥ar Fast, enters South Vietnam from Cambodia at about LC5° E, longi-
tude and 11° N, latitude. Following a serics of tortuocus stream beds,
1t flows sowtheasterly for about 125 miles (200 ¥ms.) throush several
channels in the delta resion, to full into the Jouth China Jea. 'This

flood plain is approximately 12% miles in width, dividing tne rerested

areas in the uplands, in the northeast, from about 2,000 square miles
of Mangrove forest aleng the ccast., Some sections of the plailn are
subjected during the rainy season to inundations by flood walers, and
in parts are alternately covered by sea water. brackish and fresh
water,

This great plain extends northward for about 550 miltes (890 kms.),
in places crowded to the ccast line by mouniainous clitts, and else-
where cutting inland, felliowing the basins of smaller streams. Areas
alon;s the seacoast are exposed to wind=-blown, [ine, wnite sawl, Which
vovers fields, villages and highways. In Cormer years windbreaks
and shelter-belts of Casuarina and bucalyplus trees were planted to
protect the beaches, These duned are shif'ting and cover everything
in thwrir path., Flelds once planted to riece are now covered to a



depth of 3 feet (1 m.) or more in many places.

Highlands: The Annam Mountains extend on & more or less north
and south axis Tor about (25 miles (1,000 kms.). The crest of these
mountains forms a broken series of perks varying in altitude from
5,007 ft. (1,542 m,) to the highest peak, Npoe-Linh, 8,251 ft.
(2,589 m.) avbove sea-level, and is located about 00 miles {96 kms.)
from the coast.

The plateau of Darlac, a basin with an irreyular surtace and
ranging from 655 to 1, %0 ft. (200-500 m.) above sea-level, occupies
an area of about 5,405 square miles, located in the northwest between
the mountains and the boundary separating South Vietnam {rom Cambodia.
The vegctation on this bhighland is composed mainly of broadleal trees

~and bamboo, which asppear to thrive on dark red scoiis of lateritie
origin,

Between the plateau of Darlac and the lower Toothills there is &
mountainous area, the Plateaux Montagnards du Sud, with an area of
about 3,800 square miles, and varying in sltitude between 3,280 and
6,560 It. (1,000-2,000 m.}, In the cool climate, prevailing at these
altitudes, two species of pine, {the 2<neediled Pinvs merkusii and the
3-needled P, khasya) constitue the dominant foreat srawbh mixed with
broadleaf trees and tam™oos in the lower valleys and ravines (Fip. 1l).
Dalat, the principol city, is located near the center of this aresa.

The basic formation of these mountains appears to be principally
granite and oaseltiic upheaval, Many rivers and streams have their
sources in the mountain areas, but none have the mapnitude of the
Mekong., Among the prinecipal rivers that have their source in the
Annam Mcuntains and flow wesbt into Cambodia are Se Bang Khan, Nam
Liean and Krong Pok. Other smaller streams, originating in these
mountains, itlow eastward into the South China Sea, such as Da Nhim,
Bai Cuns 3on, Song Kon and Song Ben Hai, the latter separating 3outh
Vietnam rom Communist-controlled North Vietnam, at the 17th Parallel,

A3 in the case of most rivers with mountain sources there are
many rapids and waterfalls cutting throush rocky gorges. Extensive
areas in most of the watersheds neve been denuded of forest growth by
shiftinsy cultivetion. Many ol the mountain-born streams carry re-
lativelv clear wauter, except during periods of flash floods.

In the mountainous areas of the interior, distant {rom the high-
ways, there are large cxitensions of open Dipterocarp forests, composed
of trees with short boles, and mixed with stretches of savannas.
Trese open forest, which french ecologists classified as 'forfts claires,!
grovw in soils with bard pan, Other sites formerly cleared for cultivation,
and later abandoned, are densely populated by encroaching brush vegetation.
As in Thailand, Laos and Cambodia, shiftines cultivation has long been
~widely practiced by the hill tribes. This primitive method is difficult.
to control in the more remote or ineccessible areas. For this reason
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there is wurgent need in Southeast Asia, as in other tropical countries,
for measures to control land use, forest fires, forest cutting and
land development.

Climate: As in the adjoining countries of Southeast Asia, the
climate of Vietnam is a tropical monsoon or seasonal type, with high
Lvmperatures and generally ample rainfall. 7The consideraole lati-
tudinal and altitudinal range of the country produces noticeable
climatic variations from one region to another, and the rainfall is
sutject to annual fluctuaticns. As {rn Thailand, in South Vietnam the
rainy season ends in October, followed by a relatively dry, cooi
season from Rovember to March. Along the narrow coastal plains of
Annam, in central Vietram, the raiay season may extend into January,
influenced by the prevailing typhoons. In North Vietnam the total
annual rainrall averages about 7O incres (1.750 wm.), compared with
80 inches (2,000 mm.) in South Vietnam, In North Vietnam, however,
the rainfall is more evenly distributed throughout the year. In addition
to the rainy season, there is a moderate amount of precipitetion during
the winter or dry months, which ig sufiicient to produce a second grain
erop. In Jouth Vietnam, however, it is virtually impossible to obtain
a second crop, without irrigaticn, during the dry; cool season on
account of sparse precipitation.

In North Vietnam the temperature range during the entire year is
preater than in the south. lHowever, even in the northern part of
the country, the mean monthly temperature seldom drops below 63° F,
{17°0C.).

Population: Official statistics for entire Vietnam are not avail-
able. BEstimates place the totai population at between 29 and 2¢
millions, with about L4 millions in South Vietnam. In recent years
of conflict the population in the Socuth has been increased by the i
flux of more than one mitiion refvgees. These migrants, formerly
merchants, artisans, industrial workers uand miners, have created an
econemic problem in an area where the majority of the inhabitants are
small -scode farmers, 7These displaced perscns {rom the North, as well
as those {rom the interior of South Vietnam, rely mcre and more on
arriculture and the esploitation of [orest products Lo meet their
necessities, Acriculture, particularly rice growings and rubber tapping,
provides a Jivelihood for abcut 90 percent of tne people. The re-
mainingz 10 percent depend on fishing, forestry and mining for subsistence.

The nopulation is unevenly distributed. IFor economic, social,
health am! now political or military reasons, most of the people prefer
to Ilve in the plains and avoid the mountain areas, The result is the
concentrabion of porulation especiaily in the delta regions.

The land use and population pattern of MNorth and South Vietnem
are determined by variabions in terrain, :limate and soils. In South
Vietnam, with its sreat Mekong delta, iL is esiimated that about 80
percent of the lana is urdev cultivation; in the mountainous central
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region, about 20 percent; and in lorth Vietram, alse in great part
mountainous, only about 30 percent of the land is culdtivated.

In both North and South the highest concentration of population
is in the rice-producing areas of tne deltas and plains. This ranges

v Teomaabout L0 Innabitants per square mile in the rice land of the

lekon; nelta, to an average of more than 1,500 in the central re-ion,
and almosi 1,800 in the Red river delta of North Vietnam. In other
areas the populaticn Jensity drops to Z0 or 25 inhabitants per cguare
mile, wnile some comparatively lar;je zones are totally uninhabited,
There are several reasons for this diversity, but the predominant
f'actor is the deep-rooted attachment to their ancestral homeland.

In peneral. the people are reluctant to leave their relatives, f'riends
and the villapz where their ancestors lived. Also, those asccustomed
to the lowland plains are hesitant to move, even for temporary periods,
to uplanéd areas,

Par from beinz divided into Buddhists and Catholics, the inbhabitants
‘of Vietram include an extrosrdinarily diverse number of tribes and
faiths. - There are one milllon Montaghards (mountain people) who hav.
littlde resemblance to the more Monxol-lookin:y Vietnamese of the pleins.
There are 3 million Confucianists and ancestor worshippers, a holdover
from the 300-year Chinese rule., Taoists number about 500,C00. The
followers of the strawse Cao Dai religion who worship Joan of Arc and
Victer !lusmo as well as Buddha, nunber at least a million and & half'.
There are 500,000 members of the Hoa Hao faith, which is a mixture cof
animisn, miracle working and Buddhism. Catleclics number a million
and a half, There are 500,000 other Christisns including Baprists,
Mennonites, Seventh Day Adventists and convarts of the Christian
and Missionary Alliance. Finally there are 500,000 Hindus and Moslems,
includirg the people of the non-Moncol Chan tribes.

The result 15 that out of the 14 million people in South Vietnamn
9 millions are not Buddhists. This leaves 5 million Buddhists, or
slightly more than 33 percent of the total population.

Forests: According to lrench publications there are more than
1,500 specics of woody plants in Vietnam, varying in size from mere
shrubs Lo larpe trees; from hard-~stemmed reeds to palits and bamboos;
and many species of weody vines or llanes, and herbaceous piants.
These Marnish timvers ana minor forest products of diverse Lypes whieh
have long played an important part in the local ecoromy as well as
f'or export.

In the aggregate the dense and open forests, savannas, brushland
and bamboo brakes cover approximately h0 percent of tne total area
of Vietnam.

in most areas the forests are mixed,  represented by a large num-

ber of speries within an area of a square mile, . Rain forests are re-
intively limited, while pure stands are few. The nearest approach to
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pure types are the pines, the 3-needled Pinus khasva and 2-needled
P. merkusii, growing in the uplands, as in Thoiland, and Mangrove
forest in coastal swamps. These are usually associatea with other
woody species, constituting for the most part less than 20 percent
of* the forest type,

As in the adjoining countries of Southeast Asia, the forest:. of
Vietnam vary greatly in specific composition and physiosnomy. Jome
are of commercial importance, others bave a low economic value, The
introduction of medern logging methods in recent years nas drained
some of the more accessible forests ol many desiraple timbers below
mature and over mature dimensions.

As in Thailand, the diver:s ity of forest composition in Vietnan
may be ascribed to: (a) the variety of mrowin; conditions, influerced
primarily by climate, soils, drainage and exposure, wnich vary in’
ascending from sea level to the high mountaing; and (o) forest
practices, principal of which is the routine burnin:s resulting in
the destruction of inflammable plants exposed to uncontrolled fires
that escape from snifting eultivation, as practices oy pecple in the
interior, and in conirast to naturally protected areas in the humid
Rain or Moist Fvergreen forests,

In additicn to tynical tropical species 'ound in cundance at
lower elevations therc are sub-tropical spceles, similay to those
found in Thailand, such as species of uercus, lasiaoncrsis, Pinus,
Podocg{gus and others growing in the mountainous wnountry., Brasihvwood,
bambcoo, weeds and tall prasses invode cutover Jcrests, and crow alonsz
arterial highweys, railroads, and around hamlets anc ncrulated
centers, Unexploited primary [lorests occur in preaipitcus and in-
accessible mountain areas. Between the cutover areas and the upland
forests there are other mixtures of f'orest types.

‘Forests of South Vietnam: The forests of Jouirn Viesrarm have been
devastated ior many centurics., fFirst rorwiic or zemi-suvave people
cccupied the land ang destroyed the forests without discrimination.
Arter that came the Anpamites who, in spite o!f a more advancea civili-
zation, rerarded Lhe orest as capable ol re:wneratin: itsell in-
deiinitely, and «cave no thougsht to its prosection. “Lespite ample
rainfall and other favorable :ronditions [or rowtn,lhe ;orcsts wvere
unable to re-esitabvlisn themsaelves alter proloared veriods oi nes
struction. Ag a result, much of the so-culled forest ¢ what vas
formerly Cochin-China, now forming southern Soutp Vietnam, zonsicts
in the main oi clearez or brust land.

The Torests may be divided roughly intr "hree distinet zones:
{a) the ecastern or nisn, dry zone; (b) the western cr rlocded, in
many parts marshy, zone: and (c¢) the certral area betzween these two
regians, covering the former provivees of Cholen, Tanan, Mytho,
Coconsz, Bentre, Travina, doctrars, Ganth, Binhlong 3afdes and Lonodtiyen.

*
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These areas are now almost entirely rice producing cr covered with
swampi, with samll scattered stands of trees arcund villages,

The forests of the high zone cover the provinces of Tayninh,
Thudaumot, Bienhos, and the greater part of the province of Baria,
extending nortiward into the forests of Binh-Thuen and into Cambodia.
These forests vary greatly in appearance. They are composed of many
species of trees, mostly of secondary growth, mixed with banhoos,
shrubs anc¢ woody vines.

Within this zone there are about 150 small islands, gcoattered
through the Gulf of Thailand and the China Sea, .as well as isolated
mountain forests, with low elevation, in the provinces of Chaudoc,
Lougxuyen and Hatien, emerging like islands from he basin formed by
the swemps to the west. These stands include many species which are
represented in the forests of the eastern provinces., Cenerally they
are of smaller dimensions, and therefore differ in appearance, These
forests have been exploited for many centuries for their timbers, as
sources of mine-props and for building and repairing boats, so that
som: species are now rare.

The forasts of the flooded zone extend throughout the repgion be-
tween western Vaico and the Gulf of Thailand, with many cultivated
areas, swamps and few lov mountains clad with trees similar teo those
in the eastern section. These inundated forests are distributed
among the provinces of Baclieu, Rarbgia, Hatien, Soctran?, Chaudoc,
Giadinh and Baria.

Part of this extensive territory is covered with salt water in-
termittently at the period of high tide, or during the equinoxes,.
The salinity of the water decreases with increasing distance from
the seacoast and finally cisappears entirely. This variation in
selinity is a determining factor on the nature of the wvegetation.
Two distinctive zones are found in the inundated forest: (1) the
Mangrove forest, requiring salt water for its development, covering
an area of about 1,800 sq. miles along the coast; and (2) stands
of the cajeput tree {Melaleuca leucadendron), or ‘cay tram', growing
in fresh water, although it can endure a slight degree of salinity.
These forests are distinct from one another and from those of the
enst coast in that they consist of a single or a limited number of
woody species.

The forests of the west ecoast, like those of the east, have been-
intensively exploited from time immemorial, owing to continued and
growing demand for fuel wood. Originally the bunks of the rivers
were flanked far inte the interior with a curtain of mangrove trees,
Lt pne time they were protected by law from being cut less than 500
feet from the banks. When these laws were abrogated the felling of
.mengcove trees continued as before, The subsequent filling of river
bed~ with sand and silt, constant shifting of sandbanks, and changes
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in the courszes of streams contributed to the disappearance of the
mangrove forest. These conditions make navigation difficult, and
necessitate continual -dredeing at considerable expense. Minrrove
forest fermerly exisling in the provinces of Baria, Bienhoa and
Giadinh nave been much depleted, but considerable areas still exist
on the peninsula of Camaa to Poilnte 5t. Jaeques.

The villagers consider the forests growine in the local domain
as their property. They install charcoal turnaces, and sell their
neoduce mainly to the Chinese. For many years sea-poing Chinese
boats, even from Singapore, have been stopping at deserted points
along the coast of South Vietnam, to cut down Mangrove trees to
obtain firewuon, to moke charcoal or to gather the bark as a source
of tannin, ’

In addition to such commercially valuable woods as rosewood and
ebony, the timber wealth c¢f the southern part of South Vietnam is
represented by species of two families in particular, namely thowe
of the bean or pulse (Leguminosae) and of the wood-o0il (Diptero-
car~uceae), found hthroughout the dryland forests. Species of tuese
yield excellent {imbers (or buildin: and joinerv, Other usetul
timbers are furnished by members of the amilies Lauraceae, Ster-
culinceas, Verbenaceae and Guttiferae,

For many years timber operators have exgerienced increasins
difficulty in procuring timbers vor buildions, and have been oblised
1o secure supplies in areas remote from shtpping voints, since -uvite
able dirmensions are no Lonrer available alons hirnways and streams.

In additioa to timbers, South Vietnam possesses many minor vro-
ducts of plant erizin. Amonrm secordar: vroducts vamboo is Lne most
important, and is considered 'the poor man's provindence', It iu
fourd throushout the ferests in Lhe eastern part, recresented by a
number of species and each of winied nas special uses, In Vietnhan,
as elsewhere, bvampoas are of universal utility, furnishing material
for vuildiny huts, ooking utensils, urniture, as well as vasesn,
rlates and ornaments ol varied kind, Tt is utilized for baskets,
rTadiers. brid-es, irricotion pipes and sutters., The sprouts are
edible, and animals are {ond o ihe youn; leaves and branches. In
addition te Liese loeal uses, cerinin species of bampoo are os-
reeiadly au;t.aka for pulp and paper munwutacture.  ‘fhere are some
spocies of bambeos, hewever, which ure veritaovle forest pesis, de-
velopin -« irmeciately after a patceh ol Torest has been fclled or
clearee, choke oat almost all olber planus, and wnen vell established
are {ir7icalt to eradicate.

Rattans  (Calwnus), of which there are vseveral species, are
Tound In Joutw ILetnmw as in Thailad, aome srowing in tufts and
pbiers In zing stalks.,  Jdome species are aynmed with spines, others
are ertirely uﬂarﬂed. ﬂattan L% usea {or cordace, and the slems split
Lensthwiae are used Tor pasketry anc Por wnkin lishteveicsht furniture

.-
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The forests of South Vietnam contain several types of woody
vines or lianes, furnishing cordege. Other plants are sources of
latex for putta-gum, such as species of Palaquium nbovatun, an ine
ferior putta-percha, and dyes. In addition, there are several species
of palms, some furnishing ieaves to thatch huts, to make Junk sails,
hats, and other similar uses,

Resins, which are natural or accidental exudations of pale
yellow or amber color, are tfurnished by species of the wood-o0il
family (Dirpterccarpaceae), especially of the geners Hopea and Shorea.
Exvded along the trunk, branches and roots, such exudations have long
been gathered by woodcutters and others without any systematic
method of tappinr, for making torches, to cauwlk boats and in the
manufacture of varunishes. '

Wood~-oll is furnished by species of Dipterocarpus, especially
t.he tall 'aau' (D. alatus) or known as ‘yanc-khao' in Thailand, This
product is gathered in a primitive manner during the dry season, by
mokineg a hollow with a hatehet in the trunk, about 3 feet above
ground {Fig. 17), to sather the »il that tlows cut., When the flow
ceases the nollov is [illed with straw or twigs, which are set on
I'ire to induce-the flow of oil, It is difficult to esiimate the
yield of oil obtained from an individual tree, The natives claim
that a 30-year old tree will continue to flow {'or many years,. and
that the quantity obtaincd from a single tree may range up to about
o) pounds each vear. In normal yeurs it was estimated that the
scuthern portion of South Vietnam produced in excess of 2 million
pounds annually of wood-oil., This is used locally for making torches,
for caulking boats and junks, and for vernishing furniture.

Torests of Central Vietnam: fae forests of Annam, now divided to
forme a section of South Vietnam and a portion of ilorth Vietnam, at
one time covered approximately one halfl the tolal area of the former
Prench protectorate, or about 15 million acres (23,440 square miles),
These forests form a continuation of those of Horth Vietnam, corre-
sponding to vhat was formerly known as Tonkin, extending southward in-
to South Vietnam, and vestward into laos. They vepresent an enormous
timber wealth, containing such rare woods as rosewood, as well as
ordinary woods, some of thenm suitable for paper pulp.

Of broad-leaved trees, species of the wood-cil (Dipterocarpaceae}
and bean or pulse family (Leguminosae) are ridespread and the most
valuable, VWhile the Dipterocarps furnish timvers for heavy con-
struction, those of the bean family supply lire cabiret woods and
building timbers, and others for turning, carving and decorative punw
POSEeS,

There are a number of species of Conifers, esrccially the 3-needled
pine (Pinus kbasya) wnd the 2-necdled pine(P. WukaaLl), seattered
over thousands of acres {rige. 48-51;., But some of the stands cceur
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in remote repions with few roads and sparse popwlation. In many
areas their exvloitation has peen hnindered also by high cost of
lopging ard protlems of transportation. In addition to pines other
Sortwoods, such vpecics as Chamaecyparis, Cunninghamia, Taxub and
Thuajopsis, are vound. These Coniferous forests occur either in

pure stands or mixed Wwith other timber spenies, The province of
lany Blan is said to contain extensive stands of pine, with a po-
tential anmal production estimated at one time to be between li and
21 million cubic feet. 3But these torests alse are difficult of
access,

A creat amount ol timber pas been wasted over the decades in the
forests of .south Annam, Tall timber trees normally have a large
base, wnich makes cuttine dilfficult and slow, \loodcutters saw these
trees at a hetent of S =0 7 Teet above the rround, so that there is

rich waste, Much damage nas als3o been done to seedlings in removing
neavy low trom the forest, usually hauled by buffaloes, Similer
waste hns also been vractliced in cutting rirewpod because, as a rule,
smaller trees are f{elled Jor Tuel,

Yost of the burning of tre forests in Annam is dong as elsewhere,

Jor shictin cultivazion, the 'rai' system widely odopted througnout
Zsoutheast Asiz,. In this prezess thousunas ot acres of forests are
turned cacn year, fellowed oy plantin: Ticld crope on & few hundreod
acres, After 2 or X ercps the patehes ore atandoned. 3oon the
ubiguitcus lalang (Iﬂnerﬁta; and other -~rasses ang weeds develosp,
wnich are burned reculariy eazy yvear.  In noemal time this practice
is difficwlt to suprress amens the tribes in the mountain areas,
althou-n it can be controllies to a rreat extent in tre plains, wpere
ceople are in clouser contact with authorities. It is reported that
durin g a single vear the irtabitants ¢f a larpe villane may cestroy
& corplete Jorest within a racius of 1% miles, Bamboo brakes are
-lye deswrcred vy Tire, The effect of delorestation is evident in
central Vietnam, as srcwn Ty a grodual increase of uncultivated
~and aden- the base of the meoantains, coused by erosion of soil 1rom
the bare mountain siopns, Tilling up the veds of streams, and with
cotsequent loods.,

In asdition to tirbers, the forests of the Annam repion, or
central Vietnan, yield a series of riner nroducts, includine bamtocs,
rattans, resing, muans, tancark, fibero, cileproducing seeds, car-
Jamoms apd vineg, wnieh ia the apore-ale save ceen an apprecizble
Jovtrre o revenue,  Teppines of plre ororesin has recn nrpios on
Topr oot yearsg e the reserces of Homncelai, dn Lans sian and at
Sanceitin, b the tay;‘ng Jrothe proeuey has been hampered by the

orionlu oU geswin s Labrr arg naterial, The resulis have not al-
Ay weer onlirel;s sallslacrtory.

srroat it lersh Tietreun: T ouns estimated by Lhe French Forest q
aren ol formner fonkin, new part of vorth

it 2 5,000 pores, or 13,500 square miles, i
Pe UOroeta o0 oo Wil have been very much o depleted, with boare {
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mountains covering vast areas. The primary foresis have beega Go-
vasted over a period of several centuries azo, others durlin: the
¥rencn occupation., The total area desiznated as forests incluced
mich forest land not capable of restoration by means of natural or

artificial reseeding or replanting. In additiofly it included areas
of marsinal land, plonted to rice, and forests pargeled out to the
natives to exnloit minor products,

The trees in Tonkin, in upper Horth Vietnam, for the most part
#re brosd-leaved, mixed with Conifers, mostly Pines, in some re-ions,
Pure stands of Pine, of one or more species, are rare. As many as
5¢ different species of broad-leaved trees are generally found on a
single acre. But the forests have lost their orisinal character,
as the result of extensive felling over a period of several centuries.
Primaxy forests are found only at h*~n elevations, from 2,300 o
4,000 feet (700-1,500 m.), and even hisher. In the VﬂllC)a and
rlains the forests have also been devastated, and now furnish only
inferior, undesirable timbers. idven second-growth has disapreared
over vast areas, ziving place to brush and grass-covered savannas.

Undoubtedly, primary forests covered much of the lower re:iong
of Tonkin at one time, but these vere prosressively cleared [or the
planting of field crops. uch tropical families as Dipterccarpaceae,
Anonaceae and 3terculiaceae are now represented by only a limited
menper of Woody species. Genera typical of temperate resions, such
as oak (Quercus), chestnut (Castanopsis), maple {Acer) ash (Fraxinus),
magnolia, and others appear in the .hiphlands, There are speciesqﬁffh
hard and soft wooi, The sof'twoods usually develop in secondary forest
Srowth following tire, felling or clearinz, For the most part the
rrees are of much sniller dimensions than those growing in the Rain
or Moist {orests of Thailand, or those found in the highlands of
central Vietmam and Cambodia.

The effects of excessive deforestation in upper Herth Vietnam is
shown in the resimen of streams, River-heds are cloxwed wit! rocks
and sandbanks, The action of torrents is evident on the mountain
slopes as well as in the cultivated valleys. 3and, gravel and even
rocks are carried alons .y rushing vwaters, forming deposits of detritus
wirieh domage rice planting in the upper vallevs

Timbers graded ag (irst and second c¢lass in Tonkin include: 'rie!
and 'soi' {Quercus and Pasania spp.) ¢l the onk family; ‘cyp! (Pard-
dhorea sp. and Dipterocarpus tonkinensis); 'tau' (Vatica tonxlﬂenazo);

Voham' (Conarium tonkinense, C. nisras, C. copaliferum); 'boae!
(qtvrmx torxinense ); also rﬁlfa Spp; Pysews arborcum, Toona febeifusa,
Spondias tonkinensis, Mallotus cochinchinensis, Casesalpinia sappan
and Hauclea purpurea. These penera oare represented also in Thailand.
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CAMBCDIA

Cambodia 15 an ancient country named after Kambu, the mythical
founder of the Khmer race who inhabit it. The country hos suffered
many vicissitues in its long history, and has seen the rise and fall
of diverse civilizations. It came uader rrench dominatiéon in the
19th century when it was incorporated as a part of the French Union
of Indeehina., Only since World war II bas it emerpged as a newly ine-
dependent kingdom, following the oreakup of the Union,

Bordered on the north by Laos, on the west by Thailand, and on
the east and southeaszt by South Vietnam, it has an area of about
06,800 square miles, roughly the size of the State ol Mashinaion or
South bakota, It is a relatively compact country, extersiiny usbout
350 miles (560 kms.) from east to west, and in .ts north-south axis
1t varies frem 150 miles (250 kms.) in the east to 280 miles (s80 kms.)
in the west. The central plain, an alluvial plateau vordering on the
Mekong river and Tonld Sap {Great Lake), covers about three-Courths
of the country. To the south and west there is a2 high plateau,
flanked by the Elephant Mountain Chain extending to the Gulf of Thai-
land, In the west and north the.lardcmom and Danmrek Mountain
ranges extend along the vorder ol Thaliand, The Mol wlateaun, to the
east, is irhablited by more than 30,700 primivive hill people.

The Mekong river enters Cambodia from southern lacs and traverses
the country in a southerly direciica before it enters Uoulh Vietnanm.
Tonlé Sap, or Great Lake, is an impertant peographical feature. Once
an srpm of the sea, tpis larse Lake is now linked with tae Mekong
river by a channel at Fhnom Penh., During the rainy season, the wabers
of the Mekons 1low into this lake and inerease its area Lo about T7C
gquare miles. In the ary season, hewever, the current is reversed
and the lake is reduced to approdinaiely 100 squre miles, This is
surrounded by wet, Fertile lanu adnmiracly suited Tor rice cultivatiom.
Tae lake teems with [ish, so that an exiensive Tisning industry nas
developed in the area, '

Populatiorn: The populaticon of Cambodia is estimated Lo be about
5 mfllicns and is said to be increasins at the rate ol 2.2 percent
per annum, The population density, of about 75 inhabitants per square
mile, is low for this part of the world, and the country is consldered
to be underpopulated. More than 0 percent of the inhabitants are
of Campodian or Khmer stocky & rercent, Vietnamese; 5 rercent,
Chinese; and an unknown nhumber of Chams (Cambodian Moslems) and hill
tribe people. FEuropemns, mostly Frenchn, formerly numbersed aboul five
thousand. The heaviest .concentration of population is in the river
areas, e Provinces of Kandal, which includes the capital Thnom
Penh, Kompong Cham, and Prey Verng have the densest population.

Although they suill represent only 2 small percentase of ihe popu-
lation, the Vietnamese nave been irmigrating into Cambodia since the
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17th ecentury, They nave not been completely assimilated and still re-
main as a separate roup. ‘They are influential in the urban areas as
skilled artisans and small merclhants, but in rural areas they have
become successiul termers. Toe Vietnamese provide the backbone of thne
labor force of' Lhe couniry.

The Chincse arc mainly enpaced in trade, barkinz and transportation,
and a3 a result Lhey dominate to a large measure the economy o tne
country., The Khmers resent thic Chinese influence, but at the same
tine admire the shrewdness ot tie Chinese. The Chams, nunberin:y approx-
imately 75,000, are an sutonomous relisious minority, They are gevout
Moslems ana bave been allowed to retvain their relirion ana catoms,
Intermarria ¢ between Chinese and Cambodians has riven rise to a group
o! 3ino-Cambodians who appear Lo have nore prestize than the surasians.,
The primitive trival people .nhabiting the Moi platecau, to the east,
recopnize no authority outside thely own villages, and are essentially
a race sct apart.

Nearly all Cambodians are follovers of Hinayana Buddhrism, Lire
expectency 1s rourhly 30-40 years, and the estimated per capita income
in 1900 was $5100,00. '

Climate: The climate of Cambodia is of a tropical monsoon tyve,
similar to that of Thailand, It has a dry seacson during the nortpeast
monsoon, f'rom December throush May, and a wet period, durin~ tie souti-
wost monsoon, {rom June through November.

The mean annual precipitation at Ihnom Penh, tne capital, over a
22.year period, is 50 inches {1,4%2& mm.), with an absolule maxinum o
41 inches (2,311 mm.), and an absolute minimum of 20 inenes (765 mm.),
In the mountainous area precipitation ic much higher. Tne Carcarinom
Hdountain and the -lephant ranc:e in the western part, lyinz in tnhe patn
of the southwest mongsoon have the hijhest annual rainiall in the en-
tire Indo=-China Peninsula, At Val d'imeraude, for example, the mean
vearly precipitation 1s 210 inczhes (%,33% mm.), with an sbosolute
maximum of 2h6 inctes (6,208 mm.), and an absolute minimua of 160
inches (4,294 mm.}. iline-tenths of the precipitation (alls during
the rainy season, and the showers, torrential in nature, quizkly pass.

The temperature ranmes between 058° and 97° ¥. (20° to 3¢9C.).
As in Thailand,  the most conlortable months arce December and January,
and the hottest are APril and May. The nunidity is consistently high,
and mildew rrogsents a persistent and troublesome rronlem. Hosquitoes
abound throu~hout the year, and the variety of other insects is large.

Forests: Cambodin's 33,700 square :miles of foresls cover approxi-
mately 90 percent ot the country's total land area, and are entirely
in the public domain. The kverprean dain and Moist forests. coverins
about 11,700 square miles, arce composed of a wide variety ol larpe
troes similar to those of corrvesponding forest types in Thailand.,
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The remaining 22,000 square miles are covered by open to fairly open
forest, of the Sensonal or Deciduous type, in which most of the trees
shed thelr leaves during the dry season. Because ot poor coil con-
ditions .n many aress, the dominant trees belong to the wood-oil family
(bipterocarpaceac), composed of species similar to those in eastern
‘'hailand.

The forests may be segregzated orondly into three types: (a)} ine
undated or riparian forests: (b) seasonal or deciducus and second-
growth forests; and (c) dense forests,

{a) Forests flooded over pericdically contain only inferior tree
species, mingled with woody vines and rattans (Calamus). As in the
case of ve-etation around hamlets, these have been much cutover dur-
ingz the yeors, since the rich soil in these sites has always been
much in demand f'or asriculture, especially (or rice plantineg, Because
of the dilficulty to supcrvise ar elficient and methodical expleoitation
of* these forests, they were muczh ne,ilected by the French torest ade
ninistralors of the protectorase,

() Seasonal or Deciducus fores ts'the principal species are:
Ipikiiek! {(Anisoptera cochlnchinenrig ‘sokram® (Xylia dolabriformis);
] * H
Tthben ' (Dipterosarpus Obtu»..OLJNa), 'trach' {Dipterncarpus in=-
beiontus); and 'khions' (Dipheroszarpus tuberculatus arowing Scatter-
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in~ly and with little or no unaer-rowth,

“ron Ausast to November the round is covered with tree seedlings,
sproutin: amouns the prasses.  ouring January, at the beginning of
the ary scason, the youny plants and srasses arc destroyed by fires
set vy the natives. These periodin fires injure the soil, destroy
the youns plants, and often damase irreparably the larger trees, so
that natural reqseneration is diflicult.

{<) The dense forests, cr remnants of these, are located in the
districts of Stung-Treng, Kratic, Kompong=Thom, Kampot, and dattam-
han <. They contain many useful timber trees, much esteemed in iccal
iilusiry., As in Thailand, ihe species rarely, if ever, cccur in pure
ctands, bub are mixed in sueh 2 way that it iz often po“"ible to
identiiy more than 100 species within a small arca. Stanls along the
princiral rivers have been cui aver indiscriminately by Lhe natives,
it a few miles {rom floatable streams there are still almost intact,
undisturbed stands. In some areas attemphts have been made to €Xe
plolit and develop these stands by opening up roadvays.

The Torests of Cambodin contain a number of timber species suite
able for industrial use, such as for cabinetwork and furniture, ve-
nicles, ~ceneral construction, railroad crosstics and mine timbers,
The minor nroditets in these forests are also varied, They include -
resing, cutta-gum, barks, dyewoods, tanning extracts, f{ragrant woods,
textile and [iper plants, bameoos and rattans, which are alse found
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in Thailand and Vieitnam. But these have not been exploited on a
scale comparable to Theiland.

Rubber: Cambodia raiks as an important prodicer of Par4 rubber
(llevea brasiliensis), tapped from trees grown on larze plantations, -
wnich were formerly all Frenche-owned. In an attenpt to encourage '
participation of Combodians in this economic preduck, in recent years
the moverament has been promoting a small-holder rubber propram
amon:t individual Tarmers.

Fare than 20 percent of the estimated 92,700 acres planted to
‘rutber trees is located in the northern and southeastern sections of
the Kompon: Cham Province, where soil and climatic conditions are
especially suitable for this introduced tree. DPossibilities for
increased rubber production exist also in the red s0il areas of Battam=
bangz and Kratie Provinces,

Rubber praduaction amounted to 38,000 tons in 1959, and 40,985
tons in 1975, Virtually the entire output, is exported, principally
in the form of amoked, erépe and latex rubber, with about 50 :ercent
of' the anpual nroduction, durlww those years, shipped to the United
3tates,

TACH

Tais landlockerd country extends alons the main ridze of several
nmountalin ehains that form the watershed of the Indo-Cnina Peninsula
ol 3Joutheast Asia. Its present frontiers were established in 1893
wien Lre country became a rrench protectorate. Tone rreuch called the
counlry laos (pronounced la-os}, and the inbabitants were desi~rated

we
as lac 'la-o0, not Laotvians),

On lia western [lank laos borders Thailand for aboui 1,0CC
miles {1,70C kms.), with the Mekons river torming more thas 3G0
miles (0O0 ¥ms.) of the boundary. On the east it has a lon~t border
with Hevth ang 3outi Vietnam; to the north it adjoins Jurma and the
Yirnan Proviree of Mainland Chinaj and on the south ig flanked oy
Camoonia.  The total area of the country is approximately 95,500
sgaare miles, roushly the size 0f the JStates of Pernsylvania aad [le
York conmbined,

Lacs is the largest in area, bt Lhe leagt porzalated, of <he
territories that formerly constituted Inuochina.  Its lon: axis is
about ~00 miles (300 kms.), extendin< roanly prorthwest o southeast,
The northern hall, or Upper Laos, has 2 maximum widih of 300 =iles
(400 kms.); the southern balf, lewer luos, is rarrower, beir: cnly
50 miles (%G kms.) at its narrowect part, 'fhree fourths of its land
area is moantainous country and plateaas, toe rest bein: plains along
the marcins of the leXong basin, and where wost ot *ne popuiation is
concentrated,



The country may ve divided into three vopographic resions: (a)
Upper Laos, mainly rurged mountain chains and gorire-like valleys,
with some peaks attaining a hei:ht exceeding 4,000 feet (2,500 m.);
(v) sioping taolelands that border the Annamite Chain in Lower Laos;
and (o) lowland valleyvs of the Mekong river and {ts tributaries.

The Mekong river, wnich has long played an important reole in the
life of tie Lao people, tlows for several hundred iles, in a brosd
valley ulong the western border and tirouczh noripern laotian tera
ritory. It zonstitates the zountry's main arcery of communication.
During low water the river is suallow, but at the neisht of the rains
it rises more tnan 20 feet (2 m.). (Jee 1i:, B5,)

30il fertile enough te support intensive agriculturc is limited
to the river vallevs and on the Bcloven Platesu near the Cambodian
border. The people’s life is closely tiea to arrisalture and rice
is largely cultivated for domestic rneeds,

Population: lio accurate data are avaiiable regarding the popu-

- lation tigure of lacs. IlLwcent offisial estimanes range froem 1.5 to

3 millicns, The sparse popuiation is unevenly spread, with the
greatest concentration in the asin of the Mekonp, and is comprised
of many trival groups witn diverrent vackgrounds. ror administrative
purposes they are classified into two principal groups: (a) Lao,
provaovly descended from trives whese orizin was Thai, account for
approximately 42 percent o: the total population. The related Thai, -
representing about 15 percent of the poputation, have a somewhat
similar etnnic heritage. These people inhebit the plains, living in
densely populated villages, and their livelibood depeads entirely:

on rice growing. Their precominant. religion is Buddhisn, (b) Lao-
Theung, wWno live mestly in the hills and mountaincus area, constitute
“about 29 percent cf the population. With inheritance stemming from
several different ethnic cultures, these upland tribes include the
Kha, i®c, Yao, Phouthal and Lu. They inhabit the forests of the uigh
plateaus and mountains, and practice the shifting system of agricul-
ture, by burning ¢?f hillsides to secure tillable land and seek new
fields when soil exnasstion makes old sites undesirable (Fig.118).

{n these omall patehes they grow awnual crops, upland rice and other
food produne, as well as opium POPpRY.

In acdition, tribes of proto-Malayan stock or Indonesian descent,
live under primitive eonditions scavtered in the mountains and forests,
Forcisners who reside in the tewns and conduct most of the banking
and commerae ireclude Vietnamese, Chinese, Cambodians, Indians and
Pakistanis.

It is impossible to derermine the exact numper of inhabitants by
region, oul the tollowirng figures indicate the approximate density
ot the population., In mountain regions there are roughly 5 in-
‘habitants per square mile; while in the plain regions the average is
about 3¢ inhabitants per sguare mile,
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Ciimate: Laos has a tropical climate with two distinet seasons:
8 rainy period from May or June to October, regarded as the season
to till the land; ancé a dry cool season, from November to February,
prelonged into a warmer summer period from March to May. Humidity
is high throughout the year, and the heat is oppressive and ener-
vating in the lowlands.

The clinate of Vientizne, the administrative capital, is rather
well defined seasonally, characterized by 5 or 6 months of heavy
rainfall. The average is between 1l and 12 inches per month during
the rainy southwest monsoon period, from May to September or October

 inclusive. This is followed by 5 or 6 months of drought, with a
monthly average of about one-half inch of rain, falling on an
average during 2 days & month,

April 1s the hottest month, with an average maximum of 93
(34°¢.), and an average minimum of 72.5°%. (22.5°C.). ‘he coolagt
month is January, when the average maximum bemperature drops to
839F, (28.39C.) and the average minimum to STOF. (14°C.). 1In tae
spring there are strong winds from the south, which occasionally
cause damage to buildings and trees.

: At Vientiane temperatures range from 772 to 90° F.{2l° to 32°C ),
althouph temperatures under 50°F, (10°C.) and above 100CF. (37.8°C.)
have been recorded.

Threughout Lacs, the temperature and rainfall vary somewhat rrom
place to place. On the plateauwx of Boloven and Tran-Ninh the winter
cold may be severe enough to damage local crops. Temperatures fre-
quently fall below freezing at elevations around 4,000 ft, {1,200 m.}
in Xieng Khouang Province.

Forests: Studies on the vegetation of Lacs have been made prin-
cipally by French ecologists and foresters., Howevzr, these in
vestigations have been carried out only on a limited scale, so that
only meager information is available on the specilic composition and
precise distribution of the various forest types in Laos.

It is estimated that the forests of Lags cover approximately
62,000 square miles, or equivalent Lo about two-thirds of the total
area of the country. All forest land is owned by the government, but
parcels may be leased to private firms, As in adjoining countries,
shifting cultivation accompanied by pericdic fires is practiced
throughout the years by hill tribes inhabiting the mountains and
plateaus. This has resulted in extensive destruction of valuable pri-
mary forests. In addition, uncontrolled exploitation of commercial
timbers and minor forest products has long been conducted in a wastie
ful manner.

With similar topography, climate and soils, the forest types of
'fus are closely similar to those of continental Thailand, with

&7



- T A R T L e

Mixed Deciduous an Dipterocarp forests belng predominant. For ex-
ample, a dominant Lreo in the norlhweztern sectbion adjoining Thai-
land, betwcen Vientiane and Luang Prabang, is Teak (Tectona grandis),
which iz also found in tne neighboring regions of northwestern ana
aorthern Thailand., TI¢ is estimated that there are avoul 173,000
acres o1 this valuaole timber in the Jaraboury repgion ol nortnwestiern
Laos. '

arther east in Upper Laos, frem Puksune northward teward Xleng
Khouang, there are stands of the 2-ncedled Pine (Piins morkunil),
which is also found in northin Thailand, Thls pine Corest cxilends
into the uplands noriheast of Thaknek Lowards the uorder ol Horth
Vietnam (Fig. 13).

Still iartper north, along the border between Laos and the north-
western part of Horth Vielnam, a {requent and characteristic tree is
'bo de' (Styrax tonkinensis).. In th¢ uplands along the border of
dorth Vielnam, aiso, tbere is a spezies of oak (Quercus), as well es
uch trees as Aplaia pgigantea and Sindora tonkinensis. Fartpner south,
ttrac' {Dalber:sia ~cehinceninensis) is a Prequent tree, nuen valued
for its timber. ALl these genera are represented in eastern and
northern Thailand.

While the forest Lypes of Upper laos are comparsble to northern
Thailand, thoge of Central and Lower laos resemble iue forests in the
reglon of Nakhon Pnanom, Mukdaban and Phibun Mangsal-an, in north-
eastern and eastes Thailand, adjacent to the Mexeong river. In
these areas there are exdtensive preas of open Dry Dinlerocarp lorest,
mixed with locallzed siands of Ml-eb Evergreen torest, and OLLQJLOWal
small patches of savanna.

ANALOGOUS FEATURES
(VI §

SOUTHEAST ASIA, PUERTO RICO AND TEXAD

To cstablish analorous features of the veyetation in widely cepa-
rated nreas with such extreme climatis conditions, ahulng from
tropical, suotropical to temperate, that prevail in Southeast Asia,
Puerto Rico and Texas, consideration should be given to topography
and soil types. These taclors, as we have indicated, influence con-
siderably the types of vegetation that prevail in these divergent
resions.

Area: The ['ive countries ol Southeast Asia under review have a

total arca of about 500, 000 square miles; Puerto Rico covers 3,123
square miles; and Texas, 262,400 square miles.
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Topography: The general physiography. of Southeast Asia 1s that
of mountain ranges, with peaks upwards of 6,500 feet (8,000 m,) in
altitude, deep gorges, plateaus and great plains, The entire region
is darained by numerous rivers, most of which flow in a southerly or
. southeasierly direction, and their estuaries form extensive deltas.

~ Puerto Rico contains ihree physiographic regions: (a) a central
mountainous core of voicanic origin; (b) an elevated area of coral
limesucne, Tormerly margiral marine deposits, surrounding the mountsain
ranges; and {c) the northern and socuthern coastal plains. Few
countries of -comparable size are so well-watered as Puerto Rico.
Witnin its mountainous area trere are many swift-running streams,
flowing through dcep gorges and sceep-sloped valleys, It is reported
that the island has about 1,300 s2mall and larpge streams, of which

the Rio de la Plata, about 45 miies (72 kmss) long, is considered the
larzest, [Except for small boats, these rivers ere navigeble orly in
their tidal reaches.

On a broad basis, there are tiree major physiogruphic conditions
in Texas: (a) mountains and basing of the Trans-Pecos; (b} fairly
level plains as exemplified by the high plains and Gulf prairies;
and (c} roliing or irregular toporraphy as typified by the rolling
plains, South Texas plains, HILL country o Edwards plateau, anc
East timberlands,

The principal mountains of Teraz are in the Trans-Pecos region
where the Rocky Mountaln system crosses cover from New Mexico to 0ld
Mesico. The nighest point is Guadelupe peak, 8,751 feet (2,650 m.).
The Balceones Escarpment proviaes a rather distinet dividing line be-
twoen Lhe eastern bBdwards plateau and the South Texas plains and
Blacklands, Another prominent physiopraphic feature is the Cap Rock
Bscarpmenl, separating the hiph and rolling plains, Mz iy streams
dissest tne Suvate, {lowing irresutarly from the northwest to the
Guif Ceast.

Climate: In Southeast Asia the climate is controlled by the
seasondl, nonsoon, modiried by local topography. Two broad types of
climate prevail: that of tihe Rain forest and of Savanna, The optimal
Rair forest climate is characterized by a uniformily high temperature
and vainfall distributed throuzhout the year, with no prolonged dry
season, The tropical Savanna clinmate, on the other hand, .has less
precipitation, varying up to 80 inches, with distinet rainy and dry
seasnns i aimost equal duration. Tnis is modified regionally under

the influence of iopopraphy. - The prevailing winds in Thailand are
the southwest monscoon, whiceh corresponds to the wet seuson, and the
northern or northeast m&nscon, during the dry season.

Owing mainly to the modifying influence of topography, five types
of climate ere recognized in Thailand: (a)} Northern region, with a
monsoon climate inCluenced considerably by local elevation, producing
a so-called mountain climate, with temperature extremes ranging from
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370 w.(2.89C.) to 1039F. (39.5°C.). Rainfall is moderate, but of
long duration. (b) The northeast or Korat Plateeu has & tropical
savanna climate, and is little affected by topographic relief, since
this {s mostly & pleteau. The highest temperature record is 109°F.
(42.3%2.). Recorded monthly extremes of rainfall rerge Irom 0.2 inches
(5.3 m=.) to 9.7 inches (248 mm.). (¢} In the Contral Plain, the
climate is also a lowland savanna (monsoon) tyre, with a mean minimum
temperature of 72.49% (22.7°C.) and mean maximum of 92.3°F. (33.5°C.).
The average annual rainfall is 52.-2 iaches (1,344 mm.}. (4} Along
the southeast coast the climate is of ihe tropical Rain forest type.
Temperatures are menerally high and waiform, with the highest re-
corded at 1LOL°F. (38.80C.)} and the lowest, 54.5°F {12.5°C.). Annual
precipitation averages 97.27 inches (2,494 mm.). (e) The climate
of peniasular Thailand is also of the Rain forest type, characterized
by high temperatures, and with no prolonged and well-marked dry
season. The yearly annual semperature ranges between SOVF. (26.7°C.)
and ©3,.°F. (28°C.). The highest temperature recorded is 103°F. {39.3°C.)
and the lowest is 63 F {17°C.). The highest annual rainfell, of
257.0 incnes (6,805 -m. ), has peen recorded at Takuapa in the south-
west and the lowest or record is 5C.7C inches (1,300 mm.).

shouygh Puerto Riro is well within the tropics, it has an equable
imate because the medifying infiuence of the ocean is asventuated
vosition of the island in the direct path of the Horth Atlantic
rade winds, The prevailing winds vary in direction frem noriheast
to scutheast. The temperature througnfout the year is unirorm. Re-
2ords maintained by the United States ~eacher Purcau show an average
annual temperature of TEOF, (24CC.)}. The daily ronze in temperature
is more vroncunced than the seascnal. The averape rainfall is much
more variable than the temperature., The averape for a 12 year peried
showeda "7.30 Inches (1,963 rm.)}. The geographic distriobution of
rainrail shows & still «ider variaticn, The neaviest precipitation
is recorded in the Iuqu.llo range, in the northeast, wnere the average
annaal rainfall reacres .35 inches (3,479 mm. ), at times even 170
inehes (%, 318 mm.). The ninimum averwce annual rainfall of 37 inches
(00 w»rml), is recorded at Gudnica, on the southwest coast, while 21
incres (533 mm.) nas deen racoraed as the absoluse minimum in recent
WOArsS.,

Tn Texus precipitasion records have been maintained by the UJ.S.
weather 3ureau for about 100 years. MNost of the precipitation falls
a5 rain, but there are lochviovnsg, in =05t Tesay, where snowtall cone
trivutes significant amounts of meisture, The wamest part is in the
lower nAlo Grande vValley, with an annual mean temperature ol Tuoﬁ; and -
tne soldest secticon is the Panhandle with an anuual nean or GhOF,

e nishest rainfall ares s in the extreme cast Texas, with annual
averw @ of more than 55 inches {1,375 mm.))but ¢n occeasians Lt has

reacier more than of incres (2,000 mmo}.  Precipitation decreases
Irewm east bte west,  KRainrall throwshcut the 3Jtate is aighly erratic,
unl i wigh more vears selow than above averiye.  Droucht ol a

Tonporasy or sometimes orolonged nature is a common ocourrence,

o
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Toreing its impact on the vegetation. Climatic zo.ucs in Texas have
veen charucterized a$ arid or semi-arid and humid ¢r sud-humid,
even thouzh the Staté lies within temperate latitudes.

Soils: There is a considerable diversity of soll types in the
various repgions ¢ff Thailand, The characteristic seils of the northe-
west highlands are shallow and stony, interrupted vy lsamy, recent
alluvial scils, ‘The soils of {he Kerat plateau, In tie norsheast,
arc either tine sandy loam, quar:;itiu angd siJiceous sandstone, or
laterite, interspersed ocoasionally wich alluvial lercsiss, especially
near tre Mekong river, The censral plain has darkX neavy clay with
proriles not well developed. T 3outiheastera recsion arcund Chan-
tabturi and Jrat has a variety of so0ils {rom rine sanar lcan to very
coarse sand, generally at the oot of ranite nilis, In the PLWl;Sdlﬂ
tle s5oils are rather comples and interspersed witn ©ine sandy loam,
characteristic of that of Roi-et in the aortheast, as well as loams
typical ol the Chiengmai resion, in the north. Tnere are also coastal
soils with sanay riages, alternaulng with strips ol low cla

'The soils of Puerto Rico also show consideraple variation. In
some areas toey nave veen derived by eresion, and cistrivauted or the
mest part by water. On mountain slopes, as in the souttesn parg,
‘prants olten row between loose ro2ks or aprear Lo sprirs Jrem rosk
areviaes, in saich their roots are Tirmly emvcdded. his condizion
resunts in seils eof dirftering depth, ranging up te wii2X depesius
oreurring in alluvial coastal pinins, The soils also vary in the
arnount of meisture they contain, some vein very moiszs, otvhers are
dry. In some coastal areas, such as {le resion ol Guiziza ir the
soushwest, the soils are saline. COn hill slopes tie s0ils are more
cr less :al;arecus. 0n eruptive rovLy hil 5 and meunzains and in
ia faen
river banks, egpeu_allf in the : orchern ~0autal pluxvs, the s0ils arc
almost pure sand or gravel, as also in the coastal veaches and dunes.

oy
Ia
I
it
[
cr
(54
Iy
t,
[e]
;‘J
=
fv
[
o
£
I}
-
@
b}
w
()
%
ct
o]
o]
kel
3
[44]
[+
o]
:l
!_t
=
=]
o
ot
W
14
lm

Trne soils of Tedas in general have been influenced oy relatively
reaent Ceneonols clay and sana sedinents in the eastern aad western
thirds of the Stave. The central regior has been afrected by inter-
meaiate-ase limestone, marls, sards and clays of Lthe Yenczoie and
Faleczoic eras. In addition, minor outcrops of clzer rozks pocur in
the frans-Pecos. Alluvial soils ozeur along most or the streams and
majer river systems,

Vereration: ‘The three regsdons, especially Southeonst Asia and
Puerve Rico, are rich in plant species, In Thailand it ls reported
that there sre atout 10, C00 specivs of plants, rangin: Urom small
herbs Lo giant trees in the Rain forest; and about 1,930 woody
species in Vietnam. In Puerto Bice and the Virgin Islands there
are several thousand plants, including 50C species o7 woody plants
from tall trees in the Bvergreen Moist forest to dwar: species in
tne upland Montane forest and in arid regions. Approximately 4,500
species of plants are recorded in Texas,
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Coniferous forests, especlally species of pines, are found in
Southeast Asia, but they constitute crdy a minor part, less than
1 percent in Thailand, of tbhe total forests. There are two species
of pines (Pinus) in Thailand, which are also found in adjacent
countries to tne east, growing at medium to nigh elevations, where
they sometimes form almost pure stands. Pine is not native to Pucrto
Rico, although several species have been introduced into the island
and grown successfully. In Texas, © cr 7 speeizs of pines form an
important element ol the vegetation, especizily in the Pineywoods
area in the eastern part, at elevations of 200 to 50C ft. {(0-150 mm.}.
These include: loblolly (Pinus taeda), shortleaf (P. echinata),
longlear (P. palustris) and slash pine (P. caridaea),

Several specles of oak (Quercus srp.) are of common occurrence,
mixed with other spccies, in the Montane forest of northern Thailland,
as well as in Vietnam and in the adjoining countries. Qaks, also,
constitute 2 major element in the vegetation of Texas., About 35
species are represented in the State, in additien to =2 large number
of varleties, Along with hickory, maple ancd pine, oaks are dominants
in the Pineywcods areca of eastern Texas,

The forests o! Southeast Asia may be divided into two broad clasues:
Bvergreen and Deniduous. The same general classification may be
applied tc Puerto Rico.

In Thailand 12 forest Lypes are recognized, all cr most of which
occur in the other Southeast Asiatic countries. The Zverarcen forests
include: Rain; Moist; Dry Everpgreen; Montane; Conifsrous; Swamp, which
ineludes Mangrove woodland; and Deciducus ferests, separated inteo
Mixed Deciduous, which may be further divided into Moist Mixed and
Dry Mixed forests; Deciduous Dipterocarp ferests; in addition to Beach
forest, Bamboo brakes, and Savanna, '

Host of these formations are represented in Puerte fico, Althoush
‘oo

the foresi types in the two respective regicns may differ in species
composition, they exhibit analogiel in physicaneny and life«torms.

In Texas there are four major nlant formations; Grassland; De-
ciducus forest; oodland; and Deserte-scrub, Representative essociaticons
in the rassland formation are mixed-zrairis, ceastel prairie, and
desert plains. The sacrteerass area cf tne Texas high pleins may be
regarded as o grazing disclimax to mi.ed-prairie. The dominants of
the Deciducus ferest are oak and hickery. 7The woodland climax formation
is represented on Lhe Edwards plateau and in the Davis and Guadelupe
nountains o5 pifden-juniper associaticn. The arid section may be
classitied as deaert-scrub,

In Thailand Rain forest is found in the Tokuapa repgion, south-
west Peninsula, and in isolated sites on the sumnit ol the mountain
chains in the southeast, along the Cambodian border., ‘There the annual
rainfall sometimes reacnes in oxeess of 150 inches. Rain rorest is
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found also in western Cambodia in the Cardamom and Elephant mountain
ranges. There ure some isolated stands of” Raian forest, also, in

the Annan Mountains of central Vietname, 1In Puerto Rico Rain forest

is conf'ined mostly to the upper slopes of the Luquillo mountain, in

the norticast. Dominant trees in this forest are Dacryodes, 'tavanaco',
associated with Sloanca. On the summit of these ranges in Puerto

Rico dwarl trees form waat some call‘bliin weodland in the Montane
I'orest. The same type ol forest is Cound on toc summit of mountains
Inthanon, Yutep, Angka, Puy, and Chiengeao in northern Thailand.

Mossy orest occurs at the upper limit of the Montane foreat
in Thailana as well as in northeastern Muerto Rico. In this forest
the tree trunks and branches are covered with mosses and lichens, and
the ground is a molst, sphagnum bog. '

Eversreen Moist forest is widely distributed along the lowver and
tiiddle windward slopes of hills and nountains both in Thailland and
Puerto Rico. 3Stands of Dry bvergreen {orest are scattered in eastern
and wesuvern Thailand, and along the north coast of Puerto Rico.

Mixed Deciduous forests arc also a common aecurrence in Thailand,
Puerto Rico, as well as in Texas, '

The mouantain cabbage or 'sierra’ palm (Euterpe lobosa) is a dis-
tinctive and characieristic feature of ihe vegetation in uplang areas
of Pucrto Rico, oi'ten forming extensive stands. In Thailand palms are
also well represented by several species, but noviere do they form
larpe, dense stunds, comparable to the Puerto Rican Futerpe pglobosa.

Trees of' the wood-oil family (Dipterocarpaceae), represented oy
several genera, are a dominant and characteristic feature in Southeast
Asia. In Thailand they constitute aboui 4% percent of the total
forestec area. These trees do not srow naturally, and no attempts
have been mwie to propagate them eitner in Puerto Rico or Texas.

Bamboos, of which there ore about 1Y species in Thailarnd, are
widely iistributed throughout 3cutheast Asia, develop rapidly and
form extensive brakes in forest clearings and play a very important
part in supplying the daily needs of the people. Bamboos are not
native to Puerto Rico or Texas, but siveral species jave been in-
troduced and propacated suceessiully in Puerto Rico.

A distinclive topographical character, wilh a conaracteristic
plant cover, are the Limestone biluffs, 'haysiacks' or 'mogotes',
frequent in northern Puerto Rico. Similar limestone buttes, often
with steep slopes covered with distinctive vepetation are found in
widely scattered areas of Thailand, especially ia the scuthern
Peninsula where they f{orm a prominent feature of the landscape
(Fig. 121).

Thorn forests are common in cleared land in Thailand, especially
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where the annual precipitation 1s low and the soil is poor. Many
of the plants, ranging from shrubs to small trees mixted with bamboos
and canrii, are armed with sharp thorns. A similar formation occurs
around Gudnica, in southwestern Puerto Rico.

The best analogy, in comparing the vegetation types of Southeast
Asia and Puerto Rico, is the Mangrove forest, which occurs in both
nemispheres, This is a special edaphic¢ association, ficurishing in
saline soil in deltas and around the estuaries of rivers. 3Sevoral
identical penera grow in this forest type in both regions, While
sume stands of Mangrove forest in Thailand and South Vietnam may be
taller than those along the nporth and south coasts of Puerto Rico,
their physiognomy and lif'e-forms are closely similar. The canopy
is uniform and continuous, witnh foliage of varying shades of greei,
according to species.

Teak (Tectona prandis) is a cnaracteristic uree ol the Mixed De-
ciduous forest oi' northern Thailand and northwestern lLaos. This
commercially valuable timber tree is not native to Vietnam, Cambodia,

or Puerto Rico, although it has been planted successfully in all
these countries.

Humerous spuclies of pgrasses, some forming cominants in the ground
zover, are represcnted in Scoutbheast Asla, Puerte Rico and Texas.
Several species are cosmopolitan, In sddition, certain weeds, suceh
as fupaterium ouoratum, are pantropiczal, frequent in forest clears
irss ana alony roadvays.

Many rlants, especlally those ot eronomie value as sourge of oed,
fruiies, tubers, or planted as ornamental plants, have opeen introduced
from troplcal America into Joutheast asia, and likewise rom Asia to
Muerto itico. Amony these may be menticned: corn, tobacceo, cetton,
sassava or menioc (Manihot esculenta), peanuts, and sucn fruiil trees
ad tango (Mopgivera indica), tamarini (Uamarindus indica), rapaya
(carica papaya), pomaross (pugenia jamoos), and almendra (Terminalia
catippa); in addition to manogany (GWicteénia mabaconl and S. macro-
nyliay, African tulip tree {3pathoden campasulata;, and tre raintree
%3ntcrolobium saman) prown along avenues and in parks.

A list of plant families common to Southeast Asia, Puerto Rico
and Texas, and indicative of the similarity of the vepelation of
these widely separtted regions, rollows:



Plant Familles
in
Spoutheast Asia, Puerto Rico and Texas#

Thailand 3. Vietnan Puerto Rico Texas

Acanthacease X
Aceraceae
Aizoacese
Alismaceae
Amaranthaceae
Araryllidaceae
Anacardiacesne
Annonacesae
Apocynaceae
Araceae
Araliaceae
Aristolachiaceae
Asclepladaceae
Balanophoraceae
Balsaminaceae
Basellaceae
Begoniaceae
Berberidaceae
Eetulaceae
Bignoniaceae
Bixaceae
Bombacaceae
Boraginaceae
Bromeliaczae
Purmanniaceae
Burseraceace
Cactaceae
Campanulaceae
Canna:eae
Capparidrceae
Caprifoliaceae
Carilcaceae
Caryophyllaceae
Casuarinacese
Celastraceae
Chenopodiaceae
Chloranthaceae
Combretaceae
Cormelinacepe
Conrositae
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* A partisl list, selected for their cosmopolitan distribution.
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Thailand S. Vietnam Puerto Rico Texss

Connaracesae
Convolvulaceae
cussulacene
Cruciferae
Crypteroniaceae
Cucurbitaceae
Cyatheaceae
Cyperaceae
Dilleniacene
Dioscoreaceae
Dipterocarpacesae
Droseracese
Ebenaceae
Elseagnaceae
Elaeocarpaceae
Equisetacesne
Ericaceae
Erythroxylaceae ’
Euphorbiaceae
Fagaceae
Flecourtiaceae
Geraniaceae
Gesneriaceane
Gleicheniaceae
Gnetaceae
Goodeaniacease
Gramineae
Guttiferue
Hamamel idaceae
Bernandiaceae
Hippocrateaceae
Hydraphyllaceae
Hypericaceae
Icacinaceas
Iridaceae
Jugzlandaceae
Lablatae
Lauraceae
lecythidaceae
Leeacense
Leguminosae
Liiliaceae
linaceas
Lobeliaceae
Loguniaceae
Loranthaceae
Lythraceae
Magnolieceae
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Thailand S. Vietnam Pierto Rico Texas

Malpighleceae
Malvaceae
Marantaceae
"Melastomaceae
Meliaceae
Menispermaceas
Moraceae
Moringaceae
Musaceae
Myricaceae
Myristicaceae
Myrsinaceae
Myrtaceae
Naiadaceae
Nyctaginaceas
Nymphaeaceae
Ochnaceae
Olacaceae
Oleaceae
Onagracens
Ophiozlossaceae
Orchidacese
Oxplidaceae
Palmacese
Passifloraceae
Pandanaceag
Phytolaccaceas
Finacesae
Piperaceae
Flumbaginacene
Podocarpaceae
Polygelaceae
Polygonaceae
Polypcaiaceae
Pontederiacene
Portulacaceae
Primlaceae
Proteaceae
Rafflesiacesae
Ranunculaceae
Rhamnacese
Rhizophoraceae
Rosaceas
Rubiaceae
Rutacese
Sabiaceae
Salicacesan
Samydaceae
Sapindaceae
Sapotuceae
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Saxifragaceane
Schizaesaceas

Scrophuleriacesae

Simarubaceae
Solanaeeas

Sonneratiacene -

Staphyleacese
Sterculiacese
Styracaceae
Symplocaceae
Taxaceae

Ternstroemiaceas

Theacese
Thymeleaceae
Tiliacens
Turneracese
Typhaceee
Ulmacese
Unbelliferae
Urticaceae
Vaceliniaceae
Valerianaceae
Verbenaceae
Viclaceae
Vitaceae
Xyridaceae
Zingiberacene
Zyzophyllsaceae
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5. Vietnam
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PART I

FORESTS OF SOUTHEAST ASIA
MAPS
and

ILLUSTRATIONS



FORESTS OF SOUTHEAST ASTA

This Part contains il maps and 125 illustrations., Mozt of
the photcgraphs were talizn by the author, while conducting field
investigations in Thailiud during 1963-64 and 1964-65.

A seriles of maps shows the principal physiographic regions,
mountain ranges and river system of Thailand; and the mean nonthly
rainfall and temperature range, according to region.

Several maps indicate the distribution of the forestedi areas
of Thailand; the princiral Evergreen and Deciducus forest types
of that Kinzdom; and a composite map of the mejor forest types of
Vietnam, lTeos and Cembodia.

A number of photographs illustrate the characteristics and
.structure of wvarilous vegetaticn types of Thalland, as being re-
presentative of similar formations in other regions or Southeast
Asia,

Several forest types are illustrated by ground and aerial
photographs, to compare thelr aspects as seen horizontally and
vertically.

A limited number of forest areas or types of South Vietnam,
Laos and Cambodia are reprocduced.

Sone of the most common and widespread weeds of Southeast Asia
are lllustrated. These are considered hazardous, as potentisal
sites for ambush, becsuse of their prevalence along paths, road-
vays, railroads, canals, on bunds of paddiles, .n forest clearings
and second growth in generel,

Phot.ographs taken at the test~site near Pranburi, upper Pen-
insula, show the effect of chemical defoliants on vegetation.

A few photopgraphs illustrate the predominant forest types and
general conditions in northeastern Thailand, long considered the
most backvward and vulnerable part of that country.

Two photographs illust ate phases of studles being conducted
by a joint expediticn of Kyoto University, Japanyand Chulalonkorn
University, Thailand, to investigate soil. producitivity in Thaie
land.
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Figure 1.-The five countries of Southeast Asia discussed in this report -
Thailand, North and South Vietnam, laos and Csmbodia ~ cover an avea
of approximately 500,000 square miles.
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Figure 12.-The Central Plain of Thailand, irrigated by a network of
rivers and man-made canals, 'khlongs', is one of the most important
rice«proaucing areas iu Southeast Asia,

Figure 13.-Rice paddies as tley appear during tbe beginning of the dry
season, immediately before barvest. Light-cclored patches in left and
right foreground have been harvested. Most of the plants propagsted
sround Tarmbouses are bambco, especially Bambusa blumenes and ThyTso-

stacheys siamensis, fruit trees and banana plants. Between Bungkok
and Seraburi, ceatral plsin, Nov. 1663. :
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Figure 14 .-Bamboos and banana are the most Irequently propagated plants
around abodes. The toddy palm (Borassus flabellifer) is comm.nly grown
in rice paddies, forming large stands west of Bangkok and in the upper
Peninsula. Nov, 1963.

Figure 15.-Much of the fcrest betvween Konkaen and Udon in the northeast )
has been cleared for rice paddies. Dominant trees are ‘mee yang khas'
{Dipterocarpus alatus), and such fruit trees es mango (Hangifera indica, '
and tamavind (Temarindus indica). Jan. 1965. »
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Firure 16.-Fruit-bearing trees, such as ‘mango’ {Manpifera indica},
"tamarind (Tamarindus indica) and ‘phutsa’ (Zizypbus spp.), are

protected in rice paddies, Nesr Saraburi, central Thajiland.
Nov. 1963.
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Figure 17.-'Mae yang khao! {Dipterocarpus alatug) is the tallest
tree left standing in the rice paddies, and is widely distributed
throughout Thailand. Its trunk yields an oleo-resin., Konkaen,
Korat Plateau, northeastern Thailand., Feb. 1965.
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Fipure 18.-The tall ‘yang khao'! tree (Dipterocarpus alatus)} is readily
distinguished from the air by its tall, straight, ligshtecolored trunk.
Phibun Mangsahan, eastern Thailaw.. Dec. 1963,

Pilgure 19.-Extensive areas of forests have been felled in some areas of
Thailand, especially in the north, for shifting agriculture, and which
are later sbendoned (top left). Progress is being made in such zones
to establish stable agriculture for growing rice, fruit trees, cotton,

tobacco, etc.  Near Nakon Nayok, Korat Plateau. Nertheastern Thailand,
Nov. 1963. :
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Figure oG.-Zvergreen Raln forest at Kachawng, zocuth Peninsula,
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Figure 21,-Mobility 1s difficult, and ground-tuv-ground and ajir-to-

ground visibility is low in the Rain forest.
Jan. 1965,

Peninsula, Thailand.

Kachawng, south
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Figure 22.-Evergreen Moist forest on slopes of Khao Sa Bap, southeastern
Thailand, close to the border of Cambodis. Dec. 1963.

Figure 23.-Stout woody vines, c¢r lianes, are characteristic of Evergreen
Rain or Moist forest. Mukdahan, eastern Thailand. Dec. 1963.
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Figure 2i,-Undermowth in kver-reen lloist forest of Khao Sa Bap,
-north of Chantaburi, southeastern ™wailand, Species of Amomunm,

of the ginger family, are frequent in the ground cover.
Dee, 196k, _

- Fipgure 25.-Upper or Hill Moist ivermreen forest. Trunk of
lapgerstroemia calyculata in right foreground., Phu Phan,‘
northeast Thailand, Feb, 1965,
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Tigure 26.-Upper or Hil) Moist Kvergreen forest in Salween River basin,
‘along turder of Burma, northwest Thafland. Jan. 1965,
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Figure 27.-Oblique view of Upper Molst Evergreen forest. Bamboo
(Bambusa arundinacea), rattan {Calamus) and wild banana (Musa moluc-
censis} develop rapidly wherever clearings are made in this forest
type. Kbhao Yai National Forest, Korat Plateau. Nov. 1963.

119




C o e r e e e s adme.

Figure 28,.Evergresn Molst forest fringlng the Korat Plateau. In Thual
land, Evergreen Rain or Mplst forest is confired mestly to the souch-
eastern and southern provinces arcund the Suif of Thalland. A stretch
of Evergreen forect occurs also an the southern and southwestwerd slores
where the Korat Plateau drops iato the central plain. 1In this trorestht
type, trees reach 90 to 130 feey {3G-40 m.) in helght, are oiten tute-
treased, end with dense, contluacus canovy. Horthwest ot Naxhcrn dNayck,
east-central Thailand,
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Meure 29.-Upper Moist bBvergreen forest in Khao Yal National [Forest, The
sALOTY and understories are dense. 50 that horizontal (ground-to-ground)
and vertical (air-to-ground) visibility are poor in this forest type. ,
Such medium-sized trees as species of oak (Quercus), chestnut (Castanopsis),
Podocarpus, Lithocarpus and Dacrydium oceur in the Yower Montane forest, i

on the upper slope and on the summit of Khao Kheo Range (background). i
Nov. 1963,
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Figure 30.-Profile of Lower Montane forest on upper slopes and platesu
in Khao Yal National Forest,at approximately 3,600 ft. (ca. 1,200 m).
Most common trees are species of Quercus {cak), Castanopsis (chest-

o), Lithocarpus, and Dacrydium.” Nov. 1963.

Figure 31,-Oblique view of Upper ltoist Evergreen forest. Canopy is
continuous, and undergrowth is dense, so that mobility in this forest
is difficult, and pground-to-pround and air-to-ground visibility is
PoOOr. hiov. 1963,
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Figure 32.-7owus, bamboos, especially Thvrsostachys siamcnsis, wild bapanas
{(Musa noluceensis} develop in clearings made in the Evergreen forest,
Lover slopes c¢f Khao Yai National Forest., Deec. 196l,
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Flgure 33,-Secondery growtn, composed of baxboos and wild banana, in
cleared site in Moist Semi-Evergreen forest of Lang Bian, Dalat re-
glon, South Vietnam.
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Flgure 34.-Aroids in low woist sites.along road from Saigon to Dalat,
South Vietnam. Stand of trees of Lagerstroemis angustifolia in back-
ground. (Photo by Forest Research Institute, Saigon.)

Figure 35.-Dense, Upper or Hill Moist Evergeeen forest, on Plateau of
Bolovens (1,200 m), southern Lacs. (Photo by Vidal.)

123



[

1w S T
H .- e
¥ o
- wte

T it S PR
B oo e T L
[ T . . H
H i A A '{
) P L A :
T Ll RN

M ;
& 2] b
. - et o
; oy WAL L
v

Figoov 36.-The mountains of northern Thailang are covered with rorests
of several types - Dipterocarp forest, ani Dry and Moist Mixed forests
<containing Teak, at lower alticudes; Upland Evergreen forest on the
middle slopes; and stands of Pine on the summit of the rangcs. Dol
Inthanon, north:rn Thailend, Jan, 1905.

Figure 37.-Hill or Upland Moist Evergreen forest, mostly undisturbed,
arcund Chiengmal in northern Thailand, as ceen from toe moantain Dol
Sutep. The small clearings were made by hill tribe Meow for shifting

. agriculture {'rey* system). Jan. 196k,
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Figure 38.-Semi-Everpreen forest between Thoern and Ran Hong, north-
western Thailand. Teak prows at lower elevations in Mixed Dry
and Moist Deciduous forests, Jan, 1964,
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Figure 39.-Much of the upland forest on the slopes of Doi Sutep &s on
other mountain ranges in northern Thailand has been cleared for shift-
ing agriculture by bill tribes, the Mec, Lisau, Lua and Karens.

Jan., 1964,
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Flgure L0.-Riverain or Callery forest along banks of streams flowing in-
to the Mekong River, eastern Thailand. Average height of canopy in

thia forest is 50 feet (16 m). Undergrowth is moderately dense, East
¢f Phibun Mangsahan, near torder of soutnern Lacs. Dec. 1963,
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Figure 41.-Gallery or riparisn forest. During the dry season the rainfall,
over the greater part of central and northern Thalland, is too sparse to

support Evergreen forest growth, lHowever, the supply of underground
moisture along streams and rivers 1s sufficient for the development of
Gallery forest in narrow belts. Characteristic trees in this forest

type incliude Dipterocarpus alatus, D. costatus, and Hovea odorata.
vae Hoi, mortnern Thailerd.
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Figure 42.-Type of vegetation along banks of streams in Hill or Upper
Moist Evergreen forest, in the Khao Yai National Forest, Korat plateau.
Livistona palm and rattens (Calamus spp.) are especially abundant.

Nov. 1963, '

Figure 43.-Type of riparian vegetation along the middle and upper Kwae
Noi River, western Thailand. Bamboos, especially Bambusa arundinaces ,

and Thyrsostachys siamensis, are abundant along river bunks., Dec., 190hk. .
127 |
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and vertical visibvility is moderately satisfactory. Mukdahan, northe
eastern Tballand. Dec. 1963,

Figure 45,-Dry Evergreen forest, with Lagerstroemia cslyculata tree be-
iug dominant. Cambodia.
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Figure 46.-A transition .vcm Evergreen Gallery forest, in foreground, to
Temperate Evergreen forest,in background. This transitlen is vsually
found at an altitnde of avout 3,000 £t. (1,000 m). On mountain Lol
Sutep, northern Thailand,
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Figure 47.-Mountain range of Chiengdac, nortiern Thailand, Lower slopés
are covered with Mixed Deciduous forest, in which Teak (Tectona grandis)

abounds. Upper Molst Evergreen forest dominates the middle slopes.
Three-needled Plne (Pinus khesys)} occurs on the summit, Jan, 196k,
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Bian, in the uplands of Dalat region,
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Flgure 48,-The plateau of lang
South Vietnam,

Figure 49.-Pine forest of Manline, Lang Bian, in the Dalat area of
eastern South Vietnam, '
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Figu. » S0.-Two-needled pine (Pinus merkusii) in the re;iou of landing
st. ip at Lien Khank, Dalat region, South Vietnam, Note density and
height of ground cover, composed mainly of graases.

D NI

Figure 51.-Open stand of pine cn fairly compact soll. Treeé are of
sunll to medium heiglt and with low branches. Klang Yang, Scuth
Vietnam.
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Flgure 52,-The 2-necdled Pine tree (Pinus

tude, and oceasionally at low elevation
Jeciducus trees, Phibun Mangsaban, eas

Figure 53.;Paeudo-steppe With 3-ne€dled Pine (Pinus khasya).

(alt. 1,200 m), northern Laocs. {Ploto by
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Figure Sh.-Temperate Evergreen forest on the east slope of Doi Inthanon,
northern Thailand, at an altltude of about 4,000 ft. (1,200 m). Stout
trunks of Terminalia triptera, in foreground, suggest the transitional
character of the forest from Subtroplcal Lo Temperate forest, with
trunks of 3-needled Pine (Pinus khasya) fn the background.

Piqare 55,.-Upper Montané or Temperate bBver-reen forest occurs o the
hi - hland of northern Thailand above 5,500 ft. (1,3C0 m.}. “his ts
characterized by the dominanace of kversreen oaks {(uercus) and

. erestnut (Castasopais), which sometimes occar as pure stands.  In
well developed onk rorest their sronks are densely packed and often
exceed L2 Inches (30 em.) In diameter. Dol $itep, northern Thai-
land (ca. 1,200 m.).
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Figure S4.-Mossy forest on mountain ranzes. As in other tropical regions,
Temperate forests in northwestern Thailend are sometimes heavily in-
habited by mosses, especially on the summit of high peaks and crests.
This is a sphagnum bog on Inthanon Mountain, northern ihasiland. Mature
Rhododendron trees, growing around the bog, bear festoons of moss.
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Figure 57.-Mangrove forest, showing uniformity of canopy anl density of
stand, Pneumatophores of Avicennia in foreground. Knlung, south-
eastern Thalland, near border of Cambodia. Dec. 1964,

134

L
¥




Figure 58..Mangrove wcodland submerged at high tide. This forest is an
important source of fuelwood, charcoal, and tannin, as well as seafoud
for domestic consumption. Khlunz, scutheast Theiland. Dec. 1963,
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Figure 59.-Another view of Mangrove woodland, submerged at high tide,
Khlung, southeastern Thailand. Dec. 1963.
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Figure 60.-Mangrove swamp forest covers considerable areas around Krabi,

FPhuket and other islends in southwestera Feninsula or Thailand.
Feb, 10&5,
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Figure cl.-Mangrove forest along southeast coest of Thailand. Differant
tree species forming this forest type can be distinguished by the hue
of follage. Khlung, southeast Thailand. Jan. 1965.
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Flgure 62.-Stand of Nipa palm (3iipa fruticans}, mixed with species of
dangrove, Khlung, southeast Thalland. Feb, 1965,
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Figure 63.-Nipa palm (Nipa fruticans), with rice paddies on right. Note
black color ol breckish water, Khlung, southeast Theiland. Feb, 1965,
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.Flgure ¢4 .-Nipa palm {Nipa fruticans) grows in fairly large stands in
Thailaand around the estuary of the Chao Phraya and the deltas of other
rivers -in the Southeast, and in the Kra Isthmus. It occurs also in
the vicinlty of mangrove woodiand along the coast of Cambodia and
North end Scuth Vietnam, ’ .

Figure 65.-Stand of 'cajeput’or 'samet’ (Melaleuca leucadendron). This

tree grows in brackish water, and is frequent along the southeast
coast of Thajland and in the Kra Isthmus. Near Chantaburi, southeast
™ailand. Nov. 1963. '
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Figure €6.-Fresh water swamp around Lake Nong

; Han. Sskkon Nakhon, north-
east Thalland, Feb. 1965,
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Figure 67.-Low oblique view of Lowland Seml.Evergreen forest, with
Dipterocarpus alatus and Legerstroemio calyculata as dominants.
Northern margin of Khao Yal Netlonal Foresct. Nov. 1963,
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Flgure ©&E.-0blique aerial view of lowland 3emi-BEverrreen forest,
Tall trees with straipht, lignt-colored trunks are 'vangy khao!

(Dipterccarpus alatus) and ‘pua’ai-daenc! (Larerstreemia calveulotz
and L. calansae), Khao Yai National Forest, korat rlateau. Jcv. L 63,

Figure 69.-Stand of laperstroemia calyculats trees, recognized by light-

colored trunhs, in Semi-Evergreen forest. In lowland adjoining Khao
Yai National Forest. Dec, 196k,
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Figure 7¢.-~Mixed Semi-Evergreen forest is found scatteringly in eastern
Thailend. Many of the trees have straight, columnir trunks. East of
Phibun Mangsal.an, eastern Thailand. Dec, 1363.
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F:I.gure 71.~Teak ('I'eetona giioais) forest - trees with light-colored
crowns - between Loei and Phetchabun, northern Theiland, ' Feb. 1G85.
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Figure 72.-Cutover Teak forest (Tectona grandis) at Chiengdao, northern
Thailand. Jan. 1964,

Figure T73.-Teak (Tectona grandis) is the most important commercial timber
tree in Thailand, growing in Moist and Dry Deciducus forests of the
northern regions., Sayok Forest Station, middie Khwae Nol River, western
Thailand. Dec. 1963,
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Figure Th.-Teak plantation (Tectona grandis), about 15 years old, at
Mae Thak, Lempang region, northern Thaijand. Feb. 2965.

Figure 75.-logging camp in Teak forest. Logs in foreground ready to be
floated; teakx plantuation irn right background; and tesk forest in left
background. Near Paklay, northern Laos.
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Figure T6.-Mixed Deciduous [orest. Undergrowth in this forest type is
moderately dense. Phu Phan, northeast Thaileand. Deec, 1903.

Figure 77.-Mixed Deciduous forest on slopes around Tak, northwestern
Tnailand. Dominant species include Xylis kerrii, Shorea obtusa,
lagerstroemia calyculata and Dipterccarpus tuberculatus., Jan, L1G6u,
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FLoare fi,edenislver croen Ucrest on slopes o Tak, norsthwestern
land. “The armed varoco, 'shai-phat (Fambuoca aruniingeeaj, is
abunaaat {n this l'orest type waerever clearinsg are roac,
Jan, 19w, ' ’

. ;,i
S ST
PR R g SR (VR R

L3

Tuape TG, <Mixed Ueoid wous forest enst o Qall, noruhvester:n
as it appears at vel-ht o ory seasen, et 1900,
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Figure 80.-Known in Thailand as 'kabsk' or ‘krabak', Anisoptera cochine
ciinensis  is a characteristic tree in Mized leciduous forest, and
occasionally associated with Dipterccarp trees., Phibun Mangsanan,
eastern Thailand. Dec. 1953,

Fleure Bl,-A characteristic tree of Mixed Leciduous forest in Thailand
is 'urang', & tall epiphytic fig tree (Ficus altissima). Tak, northe
west Thailand Jan. 1964,
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Figure 82.-'Krang' (Ficus altissima), one of the largest fig trees in
‘Thailand, is characteristlic of Evergreen and Mixed Deciduous forests.
Mukdahan, northeast Thailsnd. Dec. 1963,

Figure 3,~The larse crown of 'khrant', a i~ tree (Ficus sp.),
characterized by moderately stout branches, rising at a sharp
anzle. Mukdahan, nortbeast Thailandi. Dee. 1993,
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flgure Oi.-Lagerstroemia calyculata (left) and Bombax (Salmalia) insigne
(rignt) are typical trees of Mixed Deciducus forest, thriving in red
or brown solls, Near Mukdahan, northeast Thailand. Dec. 1363.
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Flaure 5.-The Mekong River at Nakhon FPhanom. with the mcuntains around
Thrknek, western Laos in background. Dec. 1963.
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Figure 86.-Dipterccarp forest with rice paddies, planted by Lua hill

tribe, mostly in valley bottom. Between Mde Hongson and Mae Sariang,
northwest Thailand. Jan. 1965, :
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Figure 87.-Dry Dipterccarp forest between Mae Hongson and Mae Sariang,
northwest Thailand. Jan. 1965,
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Figure 90.-Dry Dipterocarp forest along highway east of Phibua Man-
gsahan, eastern Thailend, near porder of southern Laos. Jan, 196k,
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Figure 91-Type of open vegetation east of Phibun Mangsahan, near border
petween Thailand and southern lacs. Casuarina trees in foreground.
‘Dec. 1963. .
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Flgure 92.-Fairly cpen Ditperoccarp foresi, on plateau of quirirom,
Cambodia. {(Photo by Aubreville.).
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Figure 93.-Dry Dipterocarp forest as it appears after being burned over.
Cambodia. (Photo by Allouard.)
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Figure 94..Forest road on heavy, red volcanic clay as it appeared after
2 years of use by lignht vehicles during all ceasons, and heavy trucks
in dry season. Between Sala Dar and Sopheac, Cambodia.

Figure 95.-303& from Sele Dar te Sopheas, Cambodia, tested for use by
heavy trucks. {(Fnoto by Allouard.)
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Figure 96.-Thorn forest in northeastern Thailand. Tris type usually
develops waen the original vegetation is cleared for ag.iculture
and the land later abandoned., Nakhon Phanom, close to the Mekong
River. Dec. 1963.
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Figﬁre q7.~-Thorn forest of small armed itrees and shrubs, mixed with
bemboos, especially the slender Thyresostechys siamensis, is wide-
spread in central Thailend. Kanchanaburi, western Thailand. Dec.
1963.
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Figure 99.-Beach forest of me
peninsular Thailand. Jan, 1965.
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flgare 100.-Casuarina trees are characteristic along beaches, and are
often planted for windbreak and to prevent scil erosion. Huay Yang,
central peninsular Thailand., Feb. 1965,

Figure 10l.-Bamboo brakes, especially the tall, armed Bambusa arun-
dinacea, and starda o»f sort-wooded 'ngiu' tree (Bombax malabaricum)
are trequent in clearings and along the banks of rivers and stresms,
Middle Kuwae Hoi River, western Thailand. Dec. 1963.
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Figure 102,-Bamboo brake (Dendrocalamus strictus). Mobility in this
type of vegetation is somewhat difficult. Forest Station near Tak,

northwestern ‘Thailand. Jan., 196k,

Figure 103.,-Rice paddies northzast of Rangkok. Part of crop (light
colored) has already been harvested. Hamlets and farm-houses are
surrounded by bamboos, especially Bambusa blumenea and Thyrsostachvs
ciamensls, for windbreek, and fruilt trees. Moving objects. can readily
be detected from the alr, Jhether Iln harvested or unharvested rice
poatches, and craft traveling on the 'khlongs' (man-made canals).

Near Saraburi, central plain. Nov. 1963.
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Figure 10L.-Floating raft of bamboo (Bam-use arundinagea) to Kanchana-
buri, for the manutaecture ol paper nulp or for ncuse ccnstruction.
Low trece, in dense stands, along waterline 1s Homoncim riparia. Khwae
Noi River, western Thailand. Dec. 1963, -

. (aa

¥igure 105.-Ground rire passing through a bsmboo brake in flower. Mopt
bamboog in Thailand are deciduous, and fire freguently sweeds over
the litter in the dry season, but rarely damages livinz shoots. Mae
Sod, northwest Thailand.
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riyare 100, =vended savanna with a round cover oo roun (rasses.
mostly of the Dipterocarp family, measure from 30 us 30 lvey {317 n.)
in heirnt, and sre usually widely cpazed.  est of Valthon it
norgheastern Chailari, Decs 1993,

Fipure 107.~A vwooded savonna, mostly with deciduous trees, in YVietnan,
(Poto by Institut des Becherches Agronomiques et Forestidres de
L'Indochine.) ' ' '
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Fizure *08.-0pen <Trass Savenna, aouth of Ranong, southwest Peninsula,

Feb, 1565,

Firure 109,-Wooded savanna with ground cover composed of an herbaceous
species {Themeda) and a shrub (laeerrstroemia macrocarpa) Thakhek,

Mekong bas in, central Laos,
160

(Fhoto by Vidal.)



Figure 110.-Wooded pseudo-steppe with a douinand hert, a syecies ol
Themeda, and Careys sphaerica tree, necion of Thakhek, Mekons

basin,
central Laos, (Thoto by vidal.)

Figure 1ll.-Limestone buttes are a cheracteristic feature of the southern
Peninsula, suggesting the 'mogotes' of northern Puerto Rico. The
vegetation covering these perpendicular cliffs is chearacteristic and
differs from other types. Krabi, Peninsular Thailand. Jan, 196k,
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Flgure 112.-Limestone bluffs are frequent throughout Thailand., Vegetation
around the bage of these xeric cliffs is composed of spall trees and
shrubs, many of them thorny, and bamboos (Bambusa arundinaces and

Thyrsostachys siamensis). Néer Khampaeng Phet, northwest ihailaind.
Jan. 1964,

Figure 113.-This orea near the test-slte, for defoliants, was covered
at one time with forest. with destruction of the orliginal forest,

*kha-luang' (Imperata cylindricalend other . rasses and such weeds as

Funatorium odoratum soon develop. Near Pranvuri, upper peninsula,
Thailand. Nov. i363. : _ '
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Ficure 1li,-In deforested areas, abandoned tilled land, or alonz road-
sides an exotlic weed, Fupatori:mm odoratun, develops rapidly, and is
a useriong weed pest throushoat T atlan? as in other parts «f South-
east Asia. I{ i5 #lso coasidered hazardous, because it provides sites
Jor aubush, .
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Figure 115.-A tall cane-grass, ‘'phong’' (Saccharum spontaneum), up to
6 feet ( 2 m) high, is common throughout Trailand, along roadsides
and in clearings; provides potentiel sltes for ambush. Pranburi,
upper Peninsula. Jan. 1965.
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Migure 116.-Calotropis gigantea, known in Thailand as 'rasi-dok'; a weed
common along roadsides. Nakhon Sawan, central Thailand. Feb. 1995.
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Figure 117.-Dense herbaceous ground cover, especially of Eupatorium
odoratum end Imperata cylindrica, that develops in exposed clearings
and along roadsides. Such vegetation is considered idesl for ambush.
Phibun Mangsahan, eastern Theiland. Deec. 19483.
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PMigure 116,-Deforested land, foreground, cleared for shifting cultivation;
denuded slopes, in background, covered mostly with 'lalang' grass (Ime
perata cyiindrica). Around Tranninh (alt. 1,200 m)}, northern laos.
(Photc by Vidal.) .

Y e

A ...\_':‘-:h__

m e s

A -‘I N - ZIH.; . . we T A
et 5! L] \-{f " “ih.i‘_"’r" -
di T e e

RPN Y L 'frkﬂﬁcij
?lr-h) At q..s:ﬁ"!ﬁxpa%?? ﬁ?if; s

Wi~ure 11¢,-1ill tribe, lap, villase in Yankar mountain rance, in up-
lanas of 3outh Vietnam.



Figure 120,-Pard rubber (Hevea brasiliensis) plantation. when the

ground cover is not cleared or kept low, as shown avove, such
plantations provide ideal sites for ambush, as well as a staging
area, Chantaburi, southeast Thailand. Dec. 1963.

Figure 121,-Thai field ceam, of forcst rangers and soil technicians,
conducting studies and preparing profiles of forest types. Hear
. Mukdanhan, northeast Thailand. Dec. 19¢3, '
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Fipure 122.-Open Dipterocarp forest, equivalent to the '<Oret claire’
of ¥French ecologists, between Konkaen and Kalasin, northeast ‘haie
land. Dec., 1903,
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Fipure 123,-Members of Thal field team jdentifying plants in Diptero-
curp forest. Ph Phan, northeast Thailand., ©Geec, 19063,
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Firure La4.-Technicians &

aking soil samples {n Dipterocarp forest,
Phu Phan, northeast Thailand. Dee, 19¢3,

Fipure 125,-Gection of' lare Dry Mixed beciduo
hill slopes and valleys,
Thailand. Jap. 1G04,

13 {orest, covering
In Phu P'ban Forest Regserve, northeast
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Figure laet.-0econdary growth in Dry Mixed Deciduous tarest. Fhu Phan
Forest Heserve, northeast Thailand, Jan. 1Go5,
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Figure 127.-Rice paddies, In impoverished soil and subject to tlash
Floods, at Borabue, Typical of northeast Thailand. Dee, 1663,
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Fipure 128.-Rice srewing and cattle raisine are ke main sezapations

in northeastern fhailand, A Lypiecal farmhcuse in o
sakhen Nakhon.,

& hoset near
Jan. .L(,‘}' ;5 .
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Figqure 120,-Dry Everareen forest. Undergrowth is rairly'sparse; woody
vines, or lignes, are frequent; and several trees und shkrubs pear
thoray spines. Section of site near Pranburi, upper reninsuls, bhe-
fore tests witih chemical application cowmenced. Nov. 1963.
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Figure']_SO.-Dr. Robert A. Darrow, Biological Laboratory at lort
Detrick, MHaryland, on inspecticn trail at test site near Franouri,
upper Peninsula., Feb, 1965,

Figure 131..0ne of a series of trails cpened in test site to set up
cameras, to record penetration of defolianis and to determine re-
action of plants to chemicals after repeated spraying. Pranouri,
Peninsula. Feb, 1995,
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Fioaure 132.«8ecticn of tost site, showinig desicoating effeot of aerial

i
spraying on vesetation, Pranpuri, Peninsula. iebh, 14,

Flgure 133.-"Ma-kok' trees (Spondias pinnate) defoliated as a result
of aerial spraying with chemicals. Pranburi, upper Peninsula.
Feb. 1905,
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Figure 134,-Some plants in the ground cover, notably ‘khao lang' grass
(Imperata cylindrica) in foreground, are able to withstand chemicals

and reappear several weeks after being sprayed. Test site, Pranburi,
upper Peninsula. Feb., 1965, '

vieure 13%.-A Japanese botanist, member of Joint Kyoto University -
Chulalorkorn University bxpedition, to study soil productivicy,
tathering plant materials end recordinp dala in Rain foresi at
Yachawng, south Peninsula, Thailand. Dec. 1903,
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irure 130,- Member of Joint Kyoto University - Cnulalonkern imiversi
weirhing litter in Rain forest at Kachawng, south Peninsuwln, Thailan
Den, 143,
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CONTRIBUTION TOWARD

A BIBLIOGRAPHY OF SOUTHEAST ASIA

This annotated Bibliography containg 768 titles that have
been revieved in the course of this Project. It covers g
wide range of subjects, from forest types, major and minor
forest products, agricultural crops, uaerial photography and
photo sampling as applied to forest survevs and evaluation,
to subjects of a general nature, ‘fhese reterences include
many ol minor importance that were found curing search for the
major pub.ications. This showld not be regarded: us a compliete
sibliography of Southeast Asia. Additional lilerature cita-
tions are included in a majority of the references listed, as
well as in published meterials on subjects, other than vege-
tation, relating to Soitheast Asia.

I am grateful to the National Agricwliural Library, includ-
ing the Branch at the Flant Industry Station, for cooperation
extended in the prepsration of this Bibliogrephy. Its ii-
valuable card cataloy, arranged by author and subject, contains
references and pericdical articles from a very vide range of
sources. ’

An important supplemental source is the Library of Congress.
Additional references on the vecetation of Thailand, and of
Southeast Asia in general, are also available in the Nepartments
of Botany of the Royal Forest Department, Xasetsart and Chula-
lonkorn Universi“ies in Bangkck, =25 well as in other scientiiic
institutions.
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Agefoncff, V. Sur quelques sols rouges en Bienhoa de 1'Indochine.
S0il Research (Berlin) 2: 184-196. 1930.

Agard, A. L'Union indochinoise francaise ou Indochine orientale.
Regions naturelies economique. Impr. d'Extreme-Orient. Henoi.

370 pp. 1935.

Abern, G. P. and H. X. Newton. A bibliography on woods of the world,
exclusive of the temperate region of North America and with em-
phasis on tropical woods. 1-77. Amer. 3oc¢. Mechanical Enhgineers,
New York. 1928.

Issued in mimeographed form in 1926, Contains information on
Thailand and Indo-China; some data of technological rather than
botanical importance. '

Airy-Shaw, H. X. Two new species of Dentella, Kew Bull. Misc¢, Inf.
1932: 289-292. 1932.
Includes D. serpyllifolia, a species occurring in Thailana,
Burma, Bengal, and Lombok.

Ajalvert, J. (ed.) L'Indochine par les Francais. 254 np. Paris. 193L.

Alverti, J. B. L'Indochine d'autrefois et d'aujourd'hui. Sociétéd
d'Editions Geographiques, Maritimes et Coloniales. 834 pp. Paris,
1934,

Alexander, G, Biological opportunities in Thailand, The Seientific
Monthly 33: 97-3)6. illustr. Aug. 1931.
A general account, with illustrations, of the variocus areas in
Thailand where hiological studies can be conducted,

Allison, G. W. and R. E. Breadon. Timber volume estimates from aerial
photographs. Forest Survey Notes No. 5. British Columbia Foresat
Service, Forest Surveys and Inventory Divisicn. Dept. of lands
and Forests, Victoria, B. C. 25 p. Julky 19&0.

Allouard. P, L& reconnsissance mécthodique des forets tropicales par
quadriliage. 2 notes de 1k pages et 7 pages. Sept. 1G49,

. la Route forestidre en pays tropical. Bols et Forets dus

Tropiquer. 33: 15-36. illustr. Jan.-Feb. 195k, '
Discusses the use of roadvays anl mechunical equipment to ex-

ploit tropical forests., The author stresses the importance of
and the factors involved in keeping roads in good coundition for
use by trucks in forest exploitation. A series of illustrations
shows several views of a rcad between Sala Dar and Sopheas, Cam-
todia; a wooden bridge at Xompong Reang, Cambodia; and a forest
road between Damber and Svai Komet, Cambodia.

Andrews, J, M. Jiam - Second Rural Economy Survey. 394 pp. X934-35.
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~ The suthor was Associate in Anthropology, Peabody Museum, at
Harvard University. The report deals with factual information on
conditions in rural-$iem. The data were obtained by the Second
Rursl Economic Survey, and are related to transactions in cash
and commodities during the period from April 1, 1933 to March 33,
1934, .The survey was performed under the joint suspices of the
Thai Government and Harvard University. :

Andrus; J. R. Basic problems of relief rehabilitatioca ard recone
structicn in Southeast Asjia. Indian' Council of World Affairs
(New Delhi}, T4 pp. Oxford Univ. Press. 1946,

Angladette, A, les Statistiques agricoles en Indochine. France.
Se_*vice colonial des statistiques. Bull. Mensuel de statistique
d'outre-mer. Supplement. Série €tudes, No. 14, 16 pp. 1947.

L'economie agricole de la Péninsule indochincise. Marchés
Colon. du Monde. 10: 1903-1907, 1909. 195k,

Anon. 7Thailand cardamoms., ' Pharm. Joarn. {London) 16: 556. 1657.
' - A note on commerciai samples of Anomum cardamontm and_A.
Xxanthioides, -

", Plu-erh tea. Kew Bull. Misc. Inf. 1869: 118-120. 139-142.
' 1889,
Economic end botanical data on this That product, received irom
China, end obtained from Camellia sp., aff. C. theifera.

b. Thailand benzoin. Kew Bull. Misc. Inf, 1895 (102-103):-
1542155, 1895.
- Concerns 'gum benzoin ' from Luang Prabang, Northeast Thailand,
later annexed by Indechina; the precise botanical source is not
stated. ‘

; Tobacco cultivation in southern Thailend. Kew Bull. Misc.
Inf, 21902: 12-1h4. 1902.
Concerns culture oniy.

. The source of Thailand benzoin. Kew Bull. Misc. Inf. 1912.

(9): 391-393. 1912.
Refers to Styrax benzoion on Doi Sutep.

. Momordica cochinchinensis. Kew Bull. Misc. Inf. 1920: 6-12.
1920. )
Largely concerns chemical composition of seeds; 15 similar in
action to Strychnos; received 1rom Indochina and Szeciuan.

. a. Report of the botanicel section. Sept. 1, 1920 to Dec.
T 31, 1922, The Record (Thailand) Ergz. Ed. {2], No. 8: 8-16. 1 foided
wap. (Apr.); (31, No. 9: 3-12. [July]; Thai Ed. 8: 10-20. 1 mup;
9: 3-13. Dec. )22, ~ July 1923.
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Part One contains an outline of projected surveys and an account,
with botanical observations, of the 1420-21 tour through Makarastr
and Monthon Bayab. Part Two concerns the 1922 tour in the circles
of Pitsanulok, Nakawn Sawan and Bayab. Reprinted, with new and
geparate paginations by Ministry of Commerce, Bangkck, Siam.

b. Kapok, The Record (Thailund)} Eng. Ed. [2], No. 8: 17-21,
(Apr.): Thei Ed. 8 (7): 21-26. 1923.

Produced from Bombax melabaricifl. Largely economic notes with
some botanical data.

c¢c. Report on the cultivation of 'Miang'. The Record (Thailand]
Eng. Ed. (3], No. 9: 16-20. (July); Thai Ed. 9: 17-22. 1923.
Largely economic data on the Thai variety of tea (Thea sinensis).

« Report of a tour undertaken in the circle of Pattani. The.
Record (Thailand) Eng. Ed. [3], No. 12: 18-2k. 1 folded map. (Apr.);
Thal Ed. pp. 226-232, 1 map. 192k,

An account with botanical observaticons.

+« Report on a tour of the botanical seclion through the eastern
circles of Tnailand (Dec. 1923 - Apr. 1924). The Record {Thailand)
Eng. Ea. l4], No. 15: 157172, i folded map. (Jan.); No, 16: 217-
233. 2 t.; Tuai Ed, 15: 206-222. ) map; 16: 284296, y92k.

An account with botanjcal observetions, with summary of tour
and general notes; general features of the vegetation; and plants
of economic or potential economic importance, }

. 8. The Forests of Thailand. Bangkok Times.Press, Ltd., lQh3.

: E plo 1.926.

A general account largely concerned with economic aspects. Com-
piled by the Royal Forest Department,

b. Report on a tour of the botaniral section in the Island of

Kaw Chang, Chantaburi circle, lat. 12 N.,, lomng. 102.25 E. from

Sept. 24 to Oct., 5, 1924. The Record (Thailsnd) Eng. Ed. {5},

No. 19: 173~177; Thai Ed. 19: 231-235. 1926, -
Includes bota . tcal ohservations,

« Report on a tour of the botanical section in the cirosles of

Chantaburi and Prachinburi, from Nov. Z2 to Jan. 19, 1925. The

Pecord (Thailand) Eog. Ed. (6], No. 21: 337-343; No. 22: 387-392;
Thai Ed. 21: 53-58; 22: 113-119. 1926.
Includes botanical observatiqns.

. a. Report on a tour of the botanica? section in the circle

of Rajburi (Dec. 28, 1925 - Mar. 19, 1926). The Record (Thailand)

Thai Ed., 2h: 152-160: 25: LOo-u4&. 1927.
Contains summary of tour and general notes on the vegetation
and economic plants. .
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b. Notes on a camphor-yielding tree from Kenburi Province, Tha
Record (Thalland) Eng. Ed. [T], No. 25: 35; Thal Ed. 25: 45. 1927.
Inclué2s some botanical notes with reparts on compoaition of

the oil of Cinhamomum sp.

¢, Note on a camphor-yielding tree from Kenburi Province. Journ.
Thailand Soc. Nat. Hist. Suppl. 7 (2): 129-130. 1927.
conomic value of Cinnamomum &p.

___+ &, Botanical Section., Report on & icur in the Province o1
Prachuap (June 29 - July 16, 1626). The Record (Thailand} Eng. Ed,
(7], No. 28: 270-274. 2 pl. 1 wap. (Apc.); Thail Ed. 28: 270-373.
2 pl. 1 map. 1928.
Contains botanical observaiions,

b. Report on a tour up the Menam Pasak {Oct., 4-13, 1926.). The
Record (Thailand) Eng. Ed. {7], No. 28: 275-277. 1 pl; Thai Ed.

: 28: 375"’3‘I7t 1 pl. 19280

Incluaes botanical obeervations,

c. Report on a tour of the botanical section in the Province of
Chumpawn, langauan and Surat (Dec. 25, 1926 to Apr. 27, 1927). The
Record (Thailand) Eng. Ed. (8], No., 29: 31-43. 3 pl.: No. 30: 132-1h4k,
3 ple: 1 folded map. 1928.

Containg notes on economic plants,

. Les foréts de 1'Indochine. Revue Scientifique. Année 67:

469.473, 7 1llustr. 1929.

This is a review of the forests of Indochina. The Forest Service
wvas created in 1901, under French direction. By 1929, it had es-
tablished about 50,000 hectares of reservations, Of the three pro-
vinces, which formed the part of Indochina now known s3 Vietnan,
the forests of Tonkin were considered the most devastaied and
poorest. The forests of Annam, in central Vietnem, on the other
hand, have long been an important source of timbers and minor forest

~ preducts.

The forests of Cochinchina, now & part of South Vietnam, may be
divided Iinto dryland Torests, to the East, and reriodically flooded
forests, to the West,

The foreste of Cambodia, cover an ares of 4,000,000 hectares
(15,44 sq, mi.); are separated lnto three major types: (&) inund-
ated forest, (b) open forest, and (c) dense forest,

laos, although rich in forest typés, had not been thoroughly
studied up to 1929 like those of Annam and Cambodia., As a yesult
of stifting sgriculture, extensive arecs had been cleared of forest,
and these zones in part had been invaded by palmus, and other nlants
of secondary growth. Valuable teak forests, in the northwest, were
also severely overcut. Laos has long been considered s vast potential
source of forest products but a program of forest mansgement and ro=
forestation still rematined to be organized in 1929. i
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_» Report on three tours in the province of Nakawn Sritamarat,

T Bongkle, batul and Patelung. The hecord (Thailand) Eng. Ed. 9 (33);
30"hlt ll-]-ll. ) & map. l ., July 192'9; 9(3&): 139"'.150’ 1 plo Oct.
1929; 9 (35): 259-260. 3 pl. Jen. 1930; 1929-1930.

Thege tours were meae during Dee, 21, 1927 - Jan, 3L, 1928; °
Mar, ‘1-16, 1928; and July 1l1-31, 1928, In the last part there is
8 summary and description of forest producte and crop plants,

. Report on a second tour of the botanical section in tne proe-
vince of Surat (July 11 to Aug. 16, 1927). The Record (Thailand)
mg. Ed. [8], No. 32: 316"3210 1 pla 1929-30¢

Includes botanical observationa,

« 8. Report on & tour in the provipces of Surat, Pang-Nga, ¥rabi,
Trang and Patalung {Feb, 15 to May 3, 1930). The Record (Thailand)
Eng. Fd, 11 (ha—kh): 2l1-232, L nl, 1 mop (JM.-Apr.); Thal Ed.
h3-4h: 312.336. 4 pl. 1 wmap.

b. Report on a tour in the provinces of Krat and Chentabun. (Dec.
16, 1929 to Jan. 13, 1930). The Record (Thailand) Eng. Ed. 1)
(42): 147-154. 2 pl. 1 map. (Oct.); Thai Ed, 42 215-223. 2 pl. 1
map. 1931. _

Contains botanical observations,

« 8. Report on & tour in the province of Naretiwas. {April 12-
May 6, 1931). The Record (Thailand) Eng. Ed. 11 (41): 14-19. 2
pl. 1931, -

Includes botanical observations,

b. Report on a tour in the provinces of Korat, Chaiyapum, Kawn
Ken loi and Petchabun. Jan. 19 to Mar. 10, 1931, Th2 Record
(Thailand) Eng. Ed. 12 (1): 9-20. 2 pl. 1 £, July; 12 (2): 128~
138. 1 pl. (Oct.?);Thai Ed, 12 (1): 11-23, 2 plL. 1 £.; 12 (2):
200-213, 1 pl. 1932, :

- Report on a tour in the vrovinces of Ranswug, Takuspa, Pang-
nga and Puket, Dec. 19, 1929 ‘wo Mar. 16, 1929, The Record (Thal-
lsnd) Eng, Ed. 10 (38): 152-164. 4 pl. 1 map. Oct. 1930: 20 (39):
2395-247. 4 pl, Jan. 1931; Thali Ed. 38: 214.228. 4 pl. 1 uap; 39:
320-341, 1930-1931.

Includes hotanicsl observations.

«8, Report on a tour in the circles of Nukorn Rajasi & and Udon.
The Record (Thalland) Eng. Ed. 12 (3): 209-214. 1 pl. [Jan.?];
Thai Ed. 12 (3): 327"3320 1 pl. 19333

b. Report on a tour in northeastera Thailand and French Laos with
en account of a trip from Prachuab to Mergul., The Record (Thai-
land) Eng, £d. 22 (4): 317.323; 13 (1): 36-53; Thai Ed. 12 (4):
b19-486. 1933.
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« An annotated bibliography of the Southw.st Pacific and ad~
Jacent areas, Volume III. Malaya, Thailand,  Indochina, the China
coast, and the Japanese empire., FPublished by the Allled Geo-
graphical Section, Southwest Pacific Area., 1944,

Entries on Siam, on pages 39=54,

. Sianese plant names, Part 1., Botanical names-locsl unemes,
{1.26), 1-8, 1-50%. Tre Royal Forestry Depariment, Bangkok. 1948.
Arranged alphabetically according to generic names,

. _ Pins d'Indochine. 1. Fiche Boianique et Fores tl&re. Bois
&t Foréts des Tropigues 35: 20-24%, 2 diagrams., May-June 194h,

This paper gives a degcription of 2 species of Pine growing in
Indochina, nameiy the Z-needled Pinug merkusii Jungh. & De Vriese
{P. tonkinensis A. Chev.) and the 3-neelled Pinus khasys Royle
(P. Tangbianensis A. Chev.).

The vernacular names of these trees in Tonkin, Annem, Cambodie
and Laos is given, Descriptions are given of the habitat of the
respactive trees; and their . wood structure,

T"he second part of the article deals with the industrial and
commercial phases of these woods: their esthetic fealures; phy-
slcel, mechanical and technological characters; and their use in
the Burcpean market,

One plate contains line diagrams, dravn to scale, of a twig vwith
needles of P, merkusii; the reedies of the two species; cones; and
seed, The second plate showthe microscopic structure of the wood
on the transverse, tangectial and radial surfacés. '

. lige of Rice-fields for fish cuiture in Thailand, International
Rice Commission News Letter 13: 18-19., March 1955.
Aice and fish are two inseparable items in the diet of the Thal
people. .

. Presenting Viatnam., 20 pp. Spec. ed. Published by the Raview

Horlzoas, Satgon-Vietnam. 1960,

Situated between latitudes 8033 and 23%22 North, Vietnam covers
a totsl area of 330,000 sq. kilometers sad is 1,200 kilometers (750
miles) from north to south. The elongatlion of its territory over
15 degrees of latituda gives Vietnam an extremely vsried (limate,
The south is almost entirely an alluvial plein, in the cuater of
which the Mekong flows like a wide open hand. 1In the center, on
the contrary, a tnin tongue of land, sparsely Iirrigated by small
water-courses, separates the seashore from the long mountsin range
of Truong-Son running from north to south, with pealis often exceed-
ing 8,000 ft. (2,600 m.}» In the north mountain and plain achieve
a haruonious balance. Skirting the immense da2lta of the Red River,
the high region swings capriciously along the frontler of China, a
chalky massif lying roughly Northwest to Scutheast, :

On this territory lives a population which can only be estimated
at approximetely 23 millions., The separatvion brought about by the
negotiations in Geneva prevents the taking of any geperanl census of
the whole country.
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An ethnographical map of Vietnam shows clearly the great diversity
of 1ts people. The area inhabited by the Vietnamese is limited
mostly to the Mekong Delta, the Red River Delta, and a very narrow
coastal strip. A distinctly larger arca iu the interior is criss-
crossed by a multitude of ethnie groups, rempants of human migrations
which, in prehistoric periods, succeeded one another on the soil of
what 18 nov Vietnam, According to their origin, the ethnic mino-
rities may be classified into six main groups: the Kuers in the
South; the Chams in the area of Phanvang and Phanri and who are ree-

- lated to the Malays; the Mois of Indo-Malayan origin who inhabit
the entire hinterland of the center and the plateaux north of
Sailgon; and the Thal, the Man ani the Mec who inhabit the high moun-
tains of the North. Each of these groups 1s divided into an in-
finity of tribes, many of them quite distinct from the others,
This is so, for example, in the case of the Man, and is even more 8o
evident with the mouriiain people of the South, vhom ethnologists
group under the convenient name of 'Femsiens®, This tera is derived
from the iaitials PMSI - 'Populations Montagnardes du Sud de l'Indo-
chine', Thsee varied elements are mmerically oily a small pro-
portion of the population, contributing only 3 to 4 percent of the -
mt&lﬂ.

As for the Vietnamese, styled a 'pure race' for convenierce of
langunge, their origin is still uncertain. It is generally held
that they came from the southern provinces of China, If the prine-
ciple of a permenence as national heredity is admi.'<2. one 1s ob-
liged to put sside the theory that they are distant ancesiors of
the mountain peoples who came down from the high summits to cul-
tivate the delta of the Red River, in view of the fact that they
congregated salely in the coastal regilons and in the swampy plains
of the north and south. Whatever the truth may be, it i certain
that the Vietnamese race, as it is today with its own peculiar cham-.
acteristics, forms a homogeneous whole, the product of long-past
mingling of peoples. It may not be possible to make a precise
scieptific analysis of each constituent element - Mongol, Indonesian,
Injo~Maley, Melanesian and others - but it is undeniable that the
mixture of thege elemenis through the course of centuries has ree
sul.¢d 1n a product which has ethnic originality. On that basis
it has Jjust claims to sutbhentic nationalism,.

. la Culture du Tabac. Souvernzment Cénérale de 1'Indochine

Série Salgon. Bulletin No. 6. 11 pp. Saigon. 1918.

" Discusseg the ciltivation of tohacco in Indochina.

+ Piwus khasya Ro)'le. Caractdres sylvicoles et méthodes de nlane
tag(iion. “"Bols et Forets des Tropiques. No. 69: 27-32, Jan.-Fet,
1960, '

A description is given of the morphalogy of this tree, occurring
in the mountainous areas of tropical Asia, where 1t grows gpone
tanecusly. Trere is also a treatment of its botanical and anatomical.

¢haxacters; mechanical properties and utiljzation of the wood; its
ecalogy; and planiation methods.
© Onir diagram and 3 photograpns are ingluded, in addition to 11,

references,

183



+ East Meets West in Thailand., 17 pp. illustr, Matual Security
Agency, Washington, D. C,

This pamphlet, written in popular style, treats briefly with the
economy of Thailand, a program for health, rice production, new
agricultural resources, transportatice and industry, development of
hydroelectric resources, and Thailand's contribution to mtual
security.

. le Cambodge moderne, 46 pp. Bar de Presse du Palais Roysal.
1950,

. Direction de la Statistigue et des Etudes Economiques (Cam~
bodia}. Bulletin mensuel de stavistique. Phoow-Penh. 195k. '

Archerusk, T. Tapays culture. Xasikorn 26 (3): 273-282, 21953.

Aubreville, A. Au pays des sux et des forets - Impressions dn Cambodge
- forestier. Bois et Foréts des Tropiques. 52: 49-56, illustr, 1
map., March-aApril 1957.

Written in non-technical style, this article presents the author's
impressions of the forests of Cambodia. Ne describes in brief the
inundated forest around Tonlé Sap and the basin of the Mekong River;
and the trees lining the avenues in Phnom Penh, the capital, such
as kokis (Hopea odorata), tamarind (Tarmarindus indica), cailcedrat
(Knayn*hegalensis) and mahogany (Swieteénia macrophyiia).

The central part of Cambodia 1s covered with rice~rields, flanked
to the northwest and southwest by high ranges of Cardasmom and
Elephant Mountains, separating Cambedia from Thajland.

On red soils, especially around Kompong Cham, Kowpong Thom and
elsevhere, a fine dense, moist forest once existed, but this was
felled some years ago for the planting of Pard rubber tree (Heves
brasiliensis). Moist Evergreen forest is now confined to the
mountalin region along the border with Thailand, in which dominant

~ trees are: ‘fetrameles nudiflora, Irvingia sp., Dipterocarpus dyeri,
Hopea odorats snd Anisoptera cochinchinensis,

The 2-needled pine (Pinus merkusil} is found occasionully in the
lovlands. The dense Dipterocarp forest along the Guif of Thalland
end in the Mekong plain, slong with pine, resembles the deciduous
forests of Africa in general appearance, This forest hses long been
exploited for commercial timber, especially Xylia dolabriformis
ard Shorea obtusa. Teak is not native to Cambodis,

Auriocl, R. F. Le riz etyé, sa préparation industrielle et ses sous-
produits, Indochina., Insp. Gen. de l'Agric., ce 1'Elev, et des
Forets. Impr. A. Portail. 41 pp. Saigon. 1937.

" A study of rice culture, its industrial processing and subproducts.

Australien Institute of Internstional Affairs, French-Indoéhina and the
French colonjes in the Pacific area. A, J.I.A. Worlid Affairs Paper
NOC 20 32 Ppo 1914'0. .
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Avery, G. Tvaluating understory plant cover from aerial photographs.
In Techniques and Methods of Measuring Understory Vegetation. Proe
ceedings of + JSymposium at Tifton, Georgia, Oct. 19568. pp. T9-81.

' _e«  Photographing forests from helicopters. Journal of Forestry
T 57 (5): 339-342, May 1959. .

' « Recent trends in forest ptotogrametry. dJournal of Forestry
T80 (7): 459-h60. July 1962.

Bakitin, Y.V., end A, Imsmliev, - Phystological changes in fruit trees
during chemical defoliaticn., Plant Physiclogy 6 (2): 202-206,
March-April 1959, American Institute of Biologlcel Seciences,

Hashington, D. C.

Balankura, B. Introducing nev insecticides. Kasikorn 23 (2): 9496,
Bangkok. 1950.

Ballard, G. Le probléme du riz en Cochinchine. Soc. d'Etudes et
d*Inform. Econ. 39 pp. Paris, 1935.

Bamrungpol, K. The cost of growing dent corn at Ban Mai Samrong.
Kasikxorn 27 (k): 373-379. Bangkok. 1954,

Bandhuvibas, S, Why do we have to increase rubber planting area?
Kasikorn 26 (3}: 283-290. Bangkok. 1953.

Banerji, J. The Mangrove Forests of the Andamans. “roc. Fourth World

Forestry Congress., 3: 425-428; 3 tables., Dehra Dun. 1954.
Discusses in brief the following paases of thiz specialized

forest type: physiognomy of mangrove forest; its general dise-
trivution; climate; floristic composition; fuel value of mangrove;
mangrove poles; artificlal regeneration; silvicultural characters
of Brugulera gymnorrhiza; method of felling; planting; quslities
of Brugulera poles; and classification of poles.

. The mangrove forests of the Andamens. Tropical Silviculture
II, 319-321"’. FAC. RU’.IB, 19570

Barnard, R. C. Iioear regeneration sampling. Malayan ¥orester., 13,
pe. 129. 1950,

., and G.G.K,. Setten. Investigation scheme for growth and ine
crement studies in Jobore mangrove forest. Malayan Forester 16 (Lo),
1953.

Barnett, E. C. %“he Fagaceae of Thalland and their geogrephical dis-
tribution. Trans. Bot. Soc. (Edinburgh) 33 (3): 327-343..1 map.
A systematic treatment with keys to genera and species, but there
. is no separate treatment of specles,
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Bates, M, Observations on tue Distribution of Diurnsl Mosgquitoes in a
Troplcal Forest. FEcology 25: 2% 159-170. 1937,

Workers in drazil and Colombia bave long felt that the mosquito
Haemagogus capricornii mnight be the caief vectér of. jungle yellow
Tever. The Villavicencio area of eastern Colombia 1s definitely
‘of the rain forest type, with a total precipitation of between 160
to 200 inches (4 or 5 m.) anmally. The author gives the average
temperat awes of the general arca and the forest temperatures; a
description of the forest areas in which the studies were made;
methods of study; distribution of Hsemesgogus capricornil.

This vector has been found to be reiatively more abundant in the
forest canopy than at ground level. Tn captures made at ground

. level, it appears to be more abuniant in open and dry sites. Avove
" the ground level with maximum density of the forest canopy the species
1s again relatively scarce.

The zonal distribution of this wmosquito is most marxed during the
wet season, and it becomes relatively more abundant at ground level
towards middey on a clear day after a succession of clear days, and
during the ary season. From these data, it would seem that avoidance
of zones of high reiative humidity may be the detervining factor in
the flight orientation of the mosquito.

Thirteen references are included.

Baudesson, H, Indcchina and its Primitive People (T +sl. by E. Appleby
Holt). 328 pp. illustr. E. P. Dutton & Co. New York.

This interesting publication, written in vopular style, is divided
into two parts. The first part contalns 10 chapters, aealing with
the Moi, their industries oand occupations; family and socilal 1life;
religious beliefs, rites, and superstitions; art and culture; and
intellectusl life. The second part, with 5 chapters, treats with
the soclal and family life of the Cham, and their rites and super-
stitions.

Bawer, P, T. ‘The rubber industry: A study in competition in monopaly.
Lok pp. Harvard Univ. Preass, 1948. :

Bay, J. C. Bibliographies of botany., A contribution toward a bibliotheca
bibliographica, compiled and annctated. Progr. Rei Bot. 3: 331-456.
1509,

" Issued by the Associstion .nternationale des Botanistes.

Beard, J. S, Climax vegertation in Tropical America., Ecology 25 (2):
127-158. 23 figs. April iJoh,

This is aimed at correidting the vegetation of Trinidad with that
of mainland tropilcal America, Only climax communitles are considered.
The writer classes as ‘climax' any community which is apparently
stable, mature and integrated, and has relegated to the status of
Yseral' any community which is patently in a state of change, develop-

. ment or transition. A climax type is relatively permanent under the
given conditions, The writer treats with: floristic; physicguomic;
and habitat groups,  Beard arranges formations into S 'Formation
Series’, swmmarized in tabular form, within each of which there are
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structures and life-forms, expressing every degree of transition:
from optimum to extireme adversity for a single major type of
habitst. The following nanes are suggested: (a) Seasonal for~
mation; (b) Dry Evergreen formation; (c¢) Montane formation;

(d) Swamp formation; and (e) Marsh or Seasonal-swamp formation.
Detailed descripiions are given of 2k formations of vhich &
sunnary appears in table 1. Tentative correlations with the no-

menclaturs of Schimper, Shantz and Barbour are given in tables
II, III, and IV. An analvticel key for the recognition of for-
mations in the field is given in table Vv, L{terature cited cone
tains 43 references.

Beckett, W. R. D., et al. Streblus paper (Streblus asper Lour.).
Kew Mlo Mist‘.. Inf. 1888 81"'81‘. 1388
Report on its source and manufacture in Thsilend.

Becking, R. W, Forest Phoio Interpretation. Commission VIX ou Photo
Interpretation., wWorzing Group on Forestry Applications ~ Annual
Report 1960, Selected Bibiicgraphy. Photogrammetric Engr. 27
(4): 648.653. Published by the American Society of Photogrammetry
196L.

Bdgué, L. La Premiére Session de la Sous-Commission du Teck de 1'Organi-
sation des Nations-Unies pour 1'Alimentation et 1'Agrioculture a
Bangkokx (Thailand). Bois et Foréts des Tropiques. 48: T-19.
illustr, 1 map. Jul‘y’-Aug. 1956.

The first sesaion of FAQ Teak Commission was held in Bangkok
during Feb. 9-18, 1956. Jts objective was to promote, on an in-
ternational scale, the study of the many problems related to
silviculture, use, production, and trade of Teak wood.

Papers presented by representatives of several countrles made
it possible to obtain a first-hand opinion on the positiou of Teak
in the world market. An agendd was prepared for the work so that
every section could investigate the various problems.

An excursion organized for the conference, enabled the members
to obtain a picture of the forest problems prevailing in Thailand,
especially in those areas where stands of Teak predominate.

Beller, S., and P, Bhenchitr. A preliminary list of insect pests and
their bhost plants in Thailand. Tech. Bull., l: 68 pp. Dept. AgT.
and Fish. Thailand, 1936,

The chief aim of this publication is to present a preliminary
list of insect pests and their hosts in Thalland, with notes on
their injury, miscellaneous foods, and utilizaetion of the host
plants, Records Were kept of the hosts and their insect pests from
1929 up to the time of publication, and this paper 1s a swmmary of
that work.,

Belshaw, H, I., and J. B, Gragt. Mission on community organization and
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development in South and 3nutheast Azfa., UN Series on Comminlity
Organization and Developmeni. New York. 1953.

. Bergemark, D. K« Economic geography of Asia. Prentice-Hall, MNew

York. 613 pp. 1935,

Bernard, H. Pour la compréhension de 1'Indochine et de l'Occident.
thasia. 196 pp. Paris. 1950,

Bernard, P. Le probldme economique indochinois. Nouvelles Editions
Latines. 424 pp. Paris. 1934.

Bertrand, A. Les produtts forestiers de 1l'Indochine. Au Service de
la Défense Nationale., Gouvernement Géneral de 1' Indocbive Série
Saigon. Bulletin No. 13. 18 pp. Saigon. 1918.

Discusses some of the major tirber species and minor forest
products of Indochina,

Bertrand, P. Compte<rendu des travaux au Cabodge, 1949, Pt. 2.
Station Pllot-Ferms Experimentale de Véal-Tré4, Battambang, Archives
de 1'0ffice Indcchinois du Riz. No. 33. 60 pp. 1951,
les conditions de la culture iu riz dans le Haut-Donnal
(Vietnam). L'Agron. Trop. 7: 266=275. 1952,

Bhodisaro, C. A method of rice cultivation in southera Thailand.
Kasikorn 23 (1): 32~34. DBangkok, 1950.

BhojJakaera, P,, and P,C. Kaghetra., A compilation of the Results of Ex-
perimentsl Work on Rice. 94 pp. {Mimeographed). Department of
Agriculture, July 1947.

This ir a summary of the results of experimental work on rice,
gt Rangsit farm and elsewhere in Thailand.

This preliminary report was submitted to membveis of the FAQ,
on the occasion of their visit to Thailand in July 1947.

Bisson, R, Influence de la fumure et de la taille de formation sur
la production du thfier. L'Agron. Trop. 6: 115-1h6,

Blanck, E., W, Credner and E.V. Oldershausen. Contributions to the
knowledge of chemical weathering and soil formation in Siam. An
English translation bty Robert L. Pendleton of: Bertrange Zur
Cherischen Verwitterung and Bodenbildung in Siam. Chemie der Evde
9, blg-h52. 1935, Technical Bulletin No. 2; 60 pp. Department
of Agriculture and Flsherles, Bangkok. August 1937.

An interpretation ¢f chemical anslysis of the soil samples cola-
lected by Credner. The views expressed by Blanck differ from those
advanced in 1935 by Crednor.

Bloembergen, S, A revision of the genus Alangiuu. Bull. Jard. Bot.

Buitenzorg Ser., iII. 16 (2) 139*235 F, 1«1¢ lApr )c 19391
Includes species from Thaeiland. ’
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Blondel, F. L‘eroaion en Indochine. Comptes-rendus 13th Inter. Gdogr;.
‘Congr. (Paris) 2: Travaux de la Section II. Librarie A. Colin,
Paris. 659-666 pp. 1931.

Blumenstock, D. I,, and C.W, Thornthwaite, Climate apd the World
Pattern. Yearbook of Agriculture 194%l. pp..58-127. figs. 9.
Waghington, D. C, 1641, :

Three great patterns dominate the earth and are of tremendous
importance to man - (hat of cliuate, vegetetion and the pattern of
s50ils. When the three ere laid one upon another, their boundaries
eoincide to a remarkable degree because climate is the fundamental
dynamic force shaping the otber two. The relationships hetween
these patberns have been the object of considerable scientific study,
and some of the results are broadly outlined by the aunthors. A
fourth pattern, lald upon the three, i3 that of human culture, or
eivilization. Although modern man has some freedcm to vary this
pattern because of his control of the other factors, he too camnot
go beyond certain limits set fundementally by climate.

This ertlicle presents a concise discussion of the climate pabtern;
climate and vegetation; climate and soils; climate and weathering;
climate, natural erosion, and minor land forms; climate and accelerated
erosion; climate and land utilization; and climate and landscape.

Literature cited containg 26 references,

Boon, D. A, Maatregelen ter verzekering van de productie mogelijikheden
dexr bosschen in de Buitcngewesten, Tectona 3L, 829-846. English

Slmm. 193913

Boonbongkarn, C. A method of marcoting pepper vina., Kasikorn 26 (2):
225.228, Bangkok. 1953. .

) » Cultivation and canning of bamboo shoots. Kusikorn 26 (16):
T 608-612. Bangkok. 1953. : :

+ Pepper growing in Chantaburi., Kasikorn 23: 183-190, 295~303,
351«357. DBangkok., 1950, :

« Rice variety trials. Kasikorn 23 (4): 295-303. Bangkok. 1950.

Boon-long, N. Improving Thai lac industry. Kasikorn 25 (3): 190-198.
Bangkok. 1952.

Soonyaketu, T. The present marketing system of Durisn Suan. Kasikorn
25 (1): 16-23. Bangkok. 1952,

Bourke«Borrowes, D. Some miscellaneous notes on big trees in ‘Thailand.

Indian For. 53 (6): 315-327. nl. 6,7. (Jure.) 1927.
Concerns individual treee,
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Bourret, R, Etudes géologiques sur le nordeest du Tonkin, Bull,
du Service Géologique de 1'Indochine 11, pt. 1. 326. pp. 1922.

. Etudes géologiques dans la region de Pak-lay, Moyen Lsos.
Bull, du Service Géologirue de 1'Indochine 14, pt., 2. .78 pp.
1lg25,

Bouvier, A. Situation des plantations i‘raxicaises du thé Indochine.
Rev, Inter. Produits Colon (Pexris). pp. 53~57. Abstr. in L'Agron,
Trop. 4: 665. 1949,

Brask, C. Klimakunde von Hinterrindien und Insulinde. In Koppen,
W., =and Geiger, R., (eds.,). Handbich der Klimatologie 4, pt. R.
Transl. by Weather Inform, Branch, Higqtrs. Army Air Force, March
1943, U. S, Navy reprint, Washington, D. C, 1G4k,

Braemer, P, Quelques aspects de la riziculture au Tonkin., Proc, Lth
Pacific Sci. Congr. 4: 529-559. 1930.

Brendis, D.. An enumeration of the Dipterccarpaceae, based chiefly up-
vn the specimens preserved at the Royal Herbarium and Maseum, Xcw,
and the British Museum; with remarks on tlie genera and species.
Journ. Linn, Soc. Bot. 31: 1-148, pl. 1l-3. 1895,

Includes eastern Asimtic specles,

N Indian trees; an account of trees, shrubs, woody climbersz, bame
boos and palms indigenous or commonly cultivated in the British
Indian Empire, i-xxiv, 767 pp. 201 figures. 1906.

A comprehensive manual, including meny species of neigh.;oring
ueas.

Brown, G. F., S.Buraves, J, Charaljavanphet, N, Jalichandra, W, D.
Johnston, Jr,, V., Sresthaputra and G. C. Taylor, Jr. Geological
Reconnaissance of the mineral deposits of Thailand. U, S. Geoe
logical Survey Bull. 964, 184 pp. 20 pl. 51 figs. 195l.

This publicaticn conteins a wealth of useful information. For
the general reader, the first 50 pages are the most useful and
treat with the geography, physiography, and geology of Thailand.
The geologicel map, plate 5, i3 almost on the same scale as the
widely-used provisicnal soll and rock map by Pendletrn.

Brown, F, G. TForest Trees of Sarawsk and Brunei, 370 p. Govt. Frint-
ing Office, Xachiug. 1955.

Brown, W, H, and A, F, Fischer, FPhilippine Mangrove Swamps. Dept, of
Agréc. gad Natural Resou.rces, Bureau of Forestry Bull. 17. Manila,
1918,

Brun, W. A.,, H.A. Cruzedo, and T. J. Muzik. The Chemj.ca.l Defoliation

and Desicecation of Tropical Woody Plants. Tropical Agriculture 38
(1): 69-81, Jan. 1961. : '
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Fifty one different formulations were tested for their defoliae
tion or desiccation and discolovation effecis on 25 species of
tropical woody plants, Thirty-seven of the formulations acted
primarily a8 defoliants and 13 caused dessiccation or discoloration
of the leaves to which they were appliied.

The most effeciive defoliant formulations were those containing
‘butyne 1,4-dlol, tributyl phosphorotrithioite or mixtures of these
two compounds, Mixtures were found to be more effective than either
of the ccmponents by themselves. One formulation, containing a
mixture of these two active ingredients, gave an average of 52 per-
cent defo..iation one week after application on 10 trees tested in
the Maysgucz area, Although not all formulations were tested in
both areas, defoliation appeared Lo be more easily attained in very
dry region on tae south cousst of Puerto Rico than in mesophytic
area around Mayagez.

Of the 13 formwuiatlons showing desiccating activity, tributyl
phosphete clearly stands out as the mast effective, Within one week
after its epplication, tributyl phosphate cvaused 100 percent desice
cation or discoloration of the leswes of 14 of the 16 trees tested.

Experimental evidence waa obtained showing that the primary path
of entry of both defoliating and desicecating formulations was throush
the stomatal openings.

The effect of prief shower falling shortly after the applization
of defoliants and desiccants was determined. It wus found that rain
falling S minutes after the appllcetion of tributyl paosphate did not
reduce its effectiveness as a foliar desiccant. Rain failing 5 and
30 minutes after the application of two different defoliant forumlae
tions reduced thelr effecliveness on cope cf the ftwo species tested.

Bruzcn, E,, and P, Carton. le climat de 1'Indochine et les typhons de
la Mer de Chine, TImpr. d'Extreme-Orient. Hanoi, 310 pp. 1330,

. and A. Romer. Le Climat de 1'Tiadochine. Haut-Commisseriat de
France ou Indochine, 3ervice Hétforvologique. Impr. d'Extreme-
Orient. 160 pp. Saigon. 1950.

Bullstin Economique de 1'Indochine., Nos. 128-139. Hanoi - Haiphong.
1918 - 1919,
These numbers contain a series of articles, by different special-.
ists, on economic ccops of Indochina,

Bunpathem, S. Cashew nut. Kasikorn 23 (6): 426~433, Bankgok. 1950.

Buranatep, P. Some uspects of rice cropping. Kasikorn 23 (6): Bangkok.
1950. :

Buravas, S, Preiiminary notes on the geology of Thailand. Thal Science
Bulletin 7 {1): T-h3. Bangkok. June 1952, :
The physicai features and morphology of the various physiographic
regions of Thelland is given, as well as a discussion of the climate
and vegetation, There are 19 references.
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Burkill, I. B, Begonia ha.nirx‘i o small tuberous apec:l.es of the 18-
lands of Lankawi. Journ. Str. Br. Roy. Aslat. Soc. 79 103*10"‘.
A nevw species of Begonia i3 described,

» DBotanical collectors, collections and collecting areas in the
Malay Peninsula. Gard. Bull. Struits Settlem. 4: 113-302. 1 map.
1927.

Includes notes on same collectors in Thailand.

» A dictionary of the ecouamic products of the Malay Peninsula,
2 volumes, (1, i~xi, 1-1220; 2, 1221-2402). Iondon. 1935. :
A camprehensive reference work on economic plants, mcluding nany
producta of Thailend.

s, &nd F. W. Foxworthy. Notes on Dipterocarps. No. 6. On the
genus Pachynocarpus. Journ. Str, Br. Roy:Asiat. Soc., 85-80: 27i-
280, £, 1-9. 1922.

Cites 4 few species of Vatica and Pachynocarpus from soutbhern
Thailang,

Burma Forest Service., Silvicdture and nanagement of mangrove forests
of Burma. Paper presented to the Second S2ssion Asls~Facific
Forestry Commission, Singapore. 1952,

Burtt Davy, J. The classification of tropical woody vegetation-types,
Institute Paper, No. 13.85 pp. Imp. For. Inst., Oxford Univ. 1928,

Butarobnl, C, Baccaures leaf-eating caterpillar. Kasikorn 2‘? {3):
231-235. 195&, '

. Castor oil plant.pest cont.rol Kasikorn 25 (4): 289.294,
T Bangkok. 1952,

« Fleld crabs., Kasixorn 26 (5): 535-54l. 1953,

« Rat control for coconut plantation. Kasikorn 25 (6): k65
- "'II6_7. Bangkok. 1952. _

Calder, C.C., V. Nareysnaswami, and M.,S5. Remaswami. List &f species
and genersa of Indian phanerogams not inclwded in Sir J.D. Hooker's
Flora of British India, arra.ngad in alphabetical order, 1906=192k.

Supplemental to Hooker's fundamnta.l i.‘lora of regiona adjacent
to Thailand on the west,

Calder, R. Men Against the Jungle. 231 pp. CGeorge Allen and Unwin,
' Ltd., 1954,
One chapter is devoted to the work of the World Bealth Organi-
za.tion and UNICEF in Thailand.
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Callard, G. F. L'Indochine: géographie, histoire, mise en valeur,
Edition Notre Domaine Colenial. 124 pp. Paris. 1922.

Cambodian Forest Service, Silvicultﬁxe of the forests of Cambodia -
mangrove. Paper presented to the Third Session, Asia-Paclfic
Forertry Commission, Tokyo. 1955.

Cams, A, Les Chénes. Monogrsphie du genre Quercas. 2 volumes, 1 map.
1: 686 pp. 35 figs. 1934-38; 2: 830 pp. 59 Tigs. 1938-39, Paris,
193ha2g,

Includes Thai specles cf ook,

Czpus, G, Ia prodaction du thd en Indochine, Gouv, G4u. de 1'Indochina,
Publ. de l'Agence Xconomique No. 26. 26 pp. 1930.

Cardot, .J. la eulture du caoutchouc en Indochine et la crise mone
diale. Gouv, Gé€n, de 1'Indochine. Fubl, de 1‘'Agence Economique No,
27. 21 pp. 1931,

Carle, E. L. Ie riz en Cochinchine. Etude agricole, commerciale, in-
dustrielle, avec diverses nctes concernant cette culture dans le
monde., 346 pp. 1933.

Carter, A. C. {ed.) The kingdom of Siam. 280 pp. illustr. G. P.
Putnem's Sons., 1004,

This publication was prepared by officials in various Departoments
of the Thai Government., While it is not intendsd to present a fall
description of the country and iis paople, +he contents are an
accurate review of conditlons as they existed & years ago. The
articles were written during 1903 and the stacistics clted refer
to the pericd up to that year. DBecause of lack of a standard trans-
literation of Thail characuers, each author has followed his owa
systen.

Two of the 19 chapters are devoted tc sgriculture and forestry.

Catinot, R., and G, Ve Sainte~Aubin, Utilisation des photographies
aeriédnnes sans point au sol en cartographie forestidre, 3Bois et
‘Foréts des Tropiques. #9: 17-25. illustr. Jan.=Feb. 1960.

The authors discuss a problem with which investigators of tyo-
pical forests are wmuch concerned, namely the transformation, withe
out the aid of ground reconnatssance, of aerial photopraphs into
mans utilizable by foresters, lumber operators and others. Methnds
are outlined, provided at least two astronomical polnts exist withe
in the zone photographed. The cost of application has been Worked
out, and does not seem to be prohibitive in consideration of the
usefulness of the data which thege methods provide,

__+» and J. Leroy-Deval, Essai de destructicn de la for€t dense

par empolsoument au Gabon. Bois et Foréts des Troplques. 79: 3-25,
illustr. Jan,-Feb, 1900,
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Tests were mede in Sabon, West Africa, on the destruction of
dense forests by polsoning. At the time it was considered that
phytohonsones seemed to be the mest practical substances for polsons
ing trees. The technigue of spraying on the bark save moriplity
rates of 00 to 65 percent, which was regarded as insulficient. Tests
vere made adiso Yy spraying the phytohormon:c on blazes, barked
ctrips, and on Malay notches. Mcrtality exceeded (U vpercent with

~ the last two methods. Spraying on Malay notches was preferred as
" beingz the easiest and cheapest.

Carton, P, Ila métdorolopie agricole en Indochine, Impr. d'kxtreme-
Orientg ls j3) ¢ Hanoi. 1930. ' '

Castagznol, E. M, Comparaison des differenis types de rizidres, Bull.
Beon. de l'Indochine, 755B-759B, 1932,

. le Sol, &tude théorique et pratigue. Impr. 4'Edtreme-Orient.
T 264 pp. Hanoi. 1SL2,

_+y and Ho-Dac=~Vy. Bitude comparative des principaux types de sols
en plece du norl de l'Indochine., Gouv, u€a, de 1‘'Indochine, Inst.
Racher, Agron. Compteefendu des Traveux. np. 175=212. 1923-33.

«y and Phanepia-Ti, Btude des te<siles 4u nord de 1'Indochine.
Archlves Inst. Recher. Agron. Indocnine, No. .35 pp. Abstr, in
L'Agron. Trop. 6:1537. 1951,

+, and Nguyen Cong Vieuw. Htude de la flore macrobienne des 3ol
du Tonkin., Archives Recher. Agron. a Camhodys, a2 Lans et an
Vietan. NO. 11.0 55 PP 1951.

. Contrivution & X&tude des terves rouzes basaltiques eb da-
citiques des haunsse-plateaux du snd de 1'Tndochine, Archives Recher,
Agron. au Cambodge, au Leos et au Vietham. No. 12. 123 ne. 1352,

Cero, M.M, Preliminary studies of -ertain physical properties of sowe
Sianese Soils. Sian Science Bulletin 1 (2): 1-27. Sept. 1234,

.The samples used in this preliminary sty were colleated in
widely scattered parts ol Thaland., One tzable indicates the sticky
»aint, rolling-out»limit and the ann-sticky plastis raye or the
samples,

. Preliminary survey of the lands and soils tn reiation to the
cudltivation and production of Virginia toibwmaeco in Chanrmwad Chiengre
rai, Thailand., Thai 3cience Bullatin 1 (4): 36 pp. 2 mops. illus.r,
Gct., 1939.

Thls presentation is a comparative description of the lands and
solls of Changwad Chiengrai in relation to the cultivation of
Virginia tobacco as covered in the survey of the valley from Chieiwe
aai to northern border in Amphur Mae Sai, The survey was conducteld
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during April 1) to 18, 1939, in an area of approximately 900,0CO
‘rai', of which about 25 percent was cultivated to Virglnia tobacco.

Chapion, H. G. The effect of defoliation on the increment of Teak
saplings., Forcest Bulletin No, 89 (Silviculture Series). 6 pp.
1 table. DNelhi. 1934,

Teak is exceptionally liable to defoliation by Lepidepterous
- larvae, particularly by the skeletonising Hapalia machaeralis and
the defoliating Hybless puera., Instances are on record of the
death of saplings Irom repeated defoliation, but larger trees ree
spond oy producing successive flushes of new lesves and death rarcly,
if ever, results Crom the attacks.

The defoliated plantations are a most depressing sight and
measures to control the insects appesr an urgent necessity. Such
control measures have been under trisl at Nilambur and other sites
for a number of years.

« . A preliminary survey of the foreat types of Indis and Burma.
Ind. kor. Rec. 1 {1). 1936, .

« .The effect of defoliation on the increment of teak saplings.
Yorest Bulletin No, 89 « Silviculture serfes. Indis. A pp. 193b,

Champsoloix, R. La Forég des pays montaguards du Sud Vietnem et ses
produits, Boils et Forets des Trop. 40: 3=12, 1935,

. _Le Pin a 3 feuilles du langbian (Pinus khasya Royle)., Dois et
Forets des Tropiques. 57. 3=ll, illustr. Jan.-reh. 1958,

The Pines (Pinus) are represented in the uplands of South Vietnam
by & species, including the 2-neadled Pinus merkusii and the 3-necdled.
Pinus khasya.

TheSe two species ocour over large areas in the highlands of
South Vietnam, and are a source of certain forest products of some
importance. This article treats almost exclusively with Plnus khasya.
It covers o wide area of Langblan Mountain, in South Vietnam, yrowing
at altitudes of between 1,000 and 1,700 m. (3,300 - 5,500 ft.). The
propertias of 1ts wood make it particularly sultable for paperemaking.
This was the objective in parceling out the Langbian plantation
for the production of billets for the paper industry. The author
describes the ecological characteristics of this pine; the climate
and scil in the region of its growth, and its behavior in relat;on
to other species,

Chandravekin, P. Hydropenastion of volatiie cil distilled from Gurjun
' balsam. Thai Geiencze Bulletin 7 (1): 1-5. Bangkok. June 1952,
This article deals wlth Gurjun bealsar obtained from the ‘yang!
tree (Dipterécarpus alatus), a liquid containing volatile oils
and resins. Its general properties are glven, Nine references are
included.




Chapman, V.Jd. The application of aerial photography to ecology as
exenplified by the natural vegetation of Ceylon, Indian Forester
T3 (7): 287-31h, 1947,

In this paper an atteupt is made to give a brief account of
some of the different vegetation types of Teylon as seen from the
air and on the ground. Points of ioterest that arise from air
rhotographs are indicated, especially where they can be of definite
ecological value, This study can only be regarded as preliminary
in nature because time factor dild not permit more detalled work.
Some conclusions may have to be modified, but the general inter-
pretation piobably will remain valild.

Charcenrat, S, Weeds in floating rice field. Kasikorn 25 {(k): 306-311,
Bangkok. 1952, e —

Charuprakorn, S. Papeys latex. Kasikorn 23 (L): 46-55. Bangkok. 1950,

Chatot, J. La culture du café en Indochine, Impr. d'Extreme-Orient.
21k pp. Hanoi. 1939.

Chepsithar, S. Thailand's teak exports. Bangkok Chamber of Commerce
Journal 9 (3): 3. 1955.

{hevalier, A. Premier inventaire Jdes bols et autres produits forestiéres
du Tonkin, Extrelt du Bulletin Economicqie de 1'Indochine, Nouvelle
Série, Nos. 131-132, Juillet-Octobre 1918 et No. 137, Juillet-Aocit
1919. 227 pp. Hanoi-Haiphong. 1919.

The first part is devoted to a dlscussion of the forests as
they existed up to 1919, and those of the futwe, in relation to
their composition, preduction, conmservation, management and ex=
ploitation,

The second part contains a brief description of the principal
woods of Tonkin, arranged according to family, genus and species:
and their respective vernacular names.

The third part i3 a treatment of such secondary forest products
83 bamboos; palms; tannin-producing plants; dye sources; resin and -
turpentine sources; wood-cil and resin from Dipterocarps; lac;
oleo~resin and Canarium; liquidambar; benzoin; indigenous rubber
sources; forest resources for the manufacture of paper pulp; forest
oil seeds; essential oil plants; wocd and bark for mucilege: wild
tea; and other forest resources.

The report concludes with 2 tables. One indicates the density
of selected woods from Tonkin, with their botanical indentification
and corresponding Annamite name; and the other, the density of
planks cut from logs, 4 years after felling, made at the arsenal
in Hwoi in 1918.

Alphabetical lists of the sclentific and vernacular names of the
woods of Tonkin are included.

. Sur un groupe de plantes insecticides; les Stemona d! Indochine.
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Rev, Bot. Appl. 17: 136-137. 1937.
Includes referances to the occurrence of 1nsect1c1dn.l plants in
Thailand., :

o La situation de la culture du tabae dans les pays &' Indochine.
Rev, Inter, de Bot. App. et d'Agr. Trop. 33: 348-353. 1953,

Cockerell, T.D.A. The flora of Doi Sutep, Thalland. Torreya 29(6):
159.162. 1929.
An account of a botanical trip from Chiengmai up the mountain
Sutep.

Collenette, P, A, Physiographic c..assirication of H#crth Borneo. Journ,
Trop. Geography. Vol. 17. pp. 28-33. May 1963.

Tae study of the physlography of North Borneo had not received
much consideration until recent years., (nly a decade ago Reinhard
and Weok observed that "A student of geomorphology would find North
Borpeo a most interesting country." A few significent facts have
come to light, but the inaccessability of the country, the lack of
adequate maps, and perhaps chiefly the fact that the traveller in
the jungle of Bormeo rarely gets a view of the country to be ex-
plored, render morphological studies very difficult. Since 1950,
however, most of the country has been mapped geologically, using
ground surveys and aerial photographs. The tentative classification
suggested 1In this paper is bssed on such materials, on verbal accounts
by colleagues in the British Borneo Gealogical Survey, sud on ten
yesrs of personsl experience in the country.

North Borneo 1s divided into four main physiographic regions:
the Western Lowlands; the Western Cordillers; the Central Uplands;
and the EBastern lowlands, .

The lowland regions are defined as those areas which arc less
than 1,000 £t, (300 m.) sbove sea-level. They include hills, plains,
deltas and islands, The western Cordillera consists of a number of
sib-parallcl mountain ranges and argociated inter-mountedn plains,
resulting from the folding and uplift of the northern part of the
tertiary geosyncline of northwest Borneo. The Cemtral Uplends cobe
slst of a large complex area of rugged terrain, generally more than
1,000 ft. {300 m.) above sea level, BEach regilon 15 further sub-
divided. Some of the sub-regions are single morphologicel entities,
such as the Keindengan peneplain; some ere groups of similar features,
such as the Eastern Deltas; and others,such as the Labuk Highlands,
are morphologically complex,

The paper contelns 1 figure end 7 references.

Colwell, R, N, Use of asrial photographs in foreat recreation., Pholoe
grammetric Engineering 16 (1): 21-31, March 14$50.
Workers engaged in forest recreation, like those in other fields,
have only begun to explore the poaaibilitipa for making advantageous
use of aerial photographs.
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Cooper, F., G,  Munsell manuval of color. Defining and explaining the
Tundementsl characteristics of color. 35 pp. Published by Munsell
Color Company, Inc., Beltimore, Mi. Oct. 26, 1938.

Tols set of student churts contains twenty hues, The colors
repularly come in separate small envelopes, one for each chart, and
have been pasted on blank charts. The notation 1s explained in
the Manual.

This booklet contains all of the LOO regular colors of the Munsell
~ system, Several series of specisl colors that de not appear in this
- book ere also avallable from the Munsell Color Company. To protect

the color chips, each chart is covered with thin cellophene. While

this changes the appearance slightly, 1t does not impair the useful~
ness of the book for library references, If color charts are to be

used regularly in matching particular products, the necessary charts
may be purchasei zither separately or in sets,

Corner, E.J.H. Notes on the systematy and distribution of Malayan
phﬁnsrogams, IV: Ixora. Gard. Bull, Straits Settlement. 11: 177-235.
1941,

A systematic treatment of Ixora with a key; cites specimens from
Thailand.

. Wayside TTEES of Malaya, Vol. I. 772 pp. 259 text figs. Govt.
Printing Office, Singapore. {2nd Ed,)} 1952,

This large reference contains descriptions of abcut 950 specles
of trees growing in gardens, orchards, rice-fields, weste ground,
along senshores, riverbanks, roadsides and in secondary growth both
in the lowlands and in the mountains.

Of approximately 8,000 specles of flowering plants in Malay, at
least 2,500 are trees growing in the forest at =« ratio of 100 geners

+ to the acre, To describe so many accurately is impossible except in
hard scientific terms. The euthor has therefore limited the subject
to trees commonly found outside the high forest, Forest trees have
been omitted on principle because they are so numerous and cannot be
classified without recourse to their detailed botanical structure.
The greater part of the book deals with flowering plants., Palms,
cycads, bamboo, pandans and tree-ferns have been omitted.

The introduectory part outlines the method of arrangement and
selection of Malay names; method of giving specific descriptions:
how to identify a tree; a key to some common flowering trees; terms
used; general remarks about trees; and a succint treatise on Malayan
vegetation,

The remarks accompanying the descriptions hove been limited to the
biological aspect of trees, and only a passing reference is made to
their history, cultivation and economic uses, because these have been

- exhaustively compiled by Burxiil.

Drawings are also included of many characteristic rruits. Fallen
fruits often supply the only ready means of identifying large trees, ]
such as oaks, chestnuts, dipterocarps, flgs, mangosteens, nutmegs,
and others. ' ‘ ' 1
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Couey, M. and Truong-van-Hieu. Etude de quelques charactéres quanti-
tatifs en relation avec le facteur rendement chez le riz., Archives
de 1'0ffice Indochinois d@u Riz. No. 3%. 90 pp. 1951,

. Le riz, Etude botenique, génétique, physiologique, agrologique
et technologique appliqude a 1'Indochine. Archives de 1'Qffice
Indochinois du Riz. No. 30. 312 pp. 1950.

Courfinhal, M. lLa Situation actuelle des Forets de ia Cochinchine,
Gouvernement Générsl de 1'Indochine S8rie Saijon Bulletin No, 8.
30 pp.
Appendix contains a list of the principal timber species growing
in the upper altitude of Cochinchina, now part of South Vietnam.

Craib, W. G., and others: Contributions to the flora of Thailand. Kew
Bull, Misc. Inf, Additamenta 1)} 1912: 1hb.155, (II) 264269,
(T} 1913: 65~72., (IV) 199-204. (V) 19Llk: h-11, (VI) 1915:
122-132. (VII) 279-285. (VIIX) 1915: L1i9-433. (IX) 1916: 259-
269,  (¥) 1918: 362-371. (XI) 1920: 300-305. (XII) 1922: 165
174,  (XIII) 225.2k1. (XIV) 1924k: 81-98. (XV) 1925: 7-23.

(xvI) 367-394, (XVIII) 1926: 15%-174. (XIX) 337-363. (XX)

0 1927: 56-T72.,  (XXI) 164-1Th. (XXII) 22.220. (XXIII) 374-395.
(XXIV) 1928: é2-72. (Xx¥) 234-237. {XXVI) 1929: 105-119.
(XXVII) 1930: 161-174,  (XVIIX) 313-327. (XXIX) 40Sab27. (XX)
193): 206-221., (XXXI) 275-280. (OXXII) sh1-448, (OXXYII) 1932:
137-149.  (XXXIV) 276-289, . (XXXV) 330-338,  (XXXVI) 425-437,
(XXXVII} 475.486.  (XXXVIII) 1933: 18-30. (XXAIX} 1935: 326-335.
{XL) 1936: 34-h7, {XLI} 1937: 26-Uk, (XLIT) 71-75. Figs. 1.2,
(XLIII) 87-94,  (XLIV) 371-392. (XLV) 505-510. {XLVI) 1938:
2ha32, 1 fig,, (XLVII)} 98-106. (XIVIII) 127-133. {XLIX) 199-20%,
(L) bus5«hs5b, 1 fig, (LX) 1939: 109-15C.  {(LIX) 456-465. (LIIT}
1940: 180186, (LIV) 1941: 8.21. 1912-1941. '

Critical notes and new specles. This is & continuation of con-
tributions by Craib {1911-1912), Parta XVI and ZVII are by D. G.
Downie and include manuscript descriptions by R. A. Rolfe. Part
XXI is by E. T, Geddes. Beginning in 1935 A.F.G. Kerr edited and
added descriptions to this series after Craib's death in 1933.

H. 8. Fletcher contributed much of parts XLI and XLIZ. J.B. Imlay
contributed Part LI. Various others contributed desceriptions.

craib, W. G. é. Pittosporopsis kerrli Craldb. Icacinaceae, Tribvus Icae
cineae, Hook. Icon. Pl. 30: pl. 2977.
Cites Xerr 558, 558 A from Chiengmai.

b. Murtonia kerrii Craib. Leguminosae. Tribus Hedysarase. Hook.
Incono Pln 30: pl. 29’;9. .
Cites Kerr 1934 from Chiengmail.

¢, Styrax benzoides Craib. Styracaceas, Hook. Icon. PL. 30: pl.

2999. :
Cites Kerr epecimens from Chiengmail,
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« Orophea pclycarpa and Artabotrys burmanicus. Kew Bull. Misc.
Inf. 1915: 433-535. :
A systematic treatment of these genera, citing Thai specimens.

. -Some new species frem Thailand. ‘Gari. Chron III. 72: 363:
(Dee. 23). l922. ) :
Four new horticultural initroductions by Kery: 3tephania erecta,
retrocosmea kerrii, Didymocarpus waltiana n., sp., described in
Latin, and Barleric siamensis,

s Six new flowering plants from 3iam. Journ, Nat. Hist. Soc. of
T Stam 6 {1): 43-46, 1909,
Four Annonaceae, 1 Menispermaoeae, and 1 Violacear from collec~
tions of Eryl Smith are described. ’

. Florae sSiamens1s enumeratio. A list of the plants known from
Thalland with records of their occurrence, 2 vols. Bangkok. 1
{Polypetalac) 1-809, index l-6, 1 folded map. 1925~31; 2 {Gamo-
petalae) 2-L76, 1932~49 (incomplete)., The Bangkok Times Press.
1945-39.

Contains distribution records, critical notes, local names, new
varieties, and transfers. As far as completed this was the most
complete enumeration of Thailand plants up to that time. Edited by
AJF.G, Kerr alter Craibts death in 1933. See also Kerr, A.F.G.,
1925,

. 8, Some new Thalland Begonias. Gard, Chron. III 83: 66-6T.
1928,

Five new species described,

b. Some new Thailand plants. Gard. Chron. III. 83-140. New species
of Sonerila and Chirita - new to cultivation, 1928,

+ The Flora and Vegetation of Thailand, Mid-Pacific Mag.
T b1 (b): 328-335, 1 pl, April 1931.
A popular account of Thai plants, chiefly in the Banckok region,

8. Xylia KErrii Craib et Hutchinson. Ieguminoéae, Tribus
Adenantherae. Hook. Icon., PL. 30: pi. 2932, 1911.
Refers to Kerv 547 from Chiengami, at foot of Dol Sutep.

« b, Phyllanthodendron roseun Craib et Hutchinson. Huphorbiaceae,
Tribus Phyllanthese. Hook. Icon, Pl, 30: pl. 2935, 191l.
Refers to Kerr 697 from Chiengmai.

+ Contributions to the flora of Thalland. Dicctyledons, Univ,
Aberdeen Studies §7: 1.210. 1912; (Monocotyledons) Gl: 41 pp.
1913,

This is a republication, with rpwritten introducbion. increased. -
added bibltography; and an index,

Craighead, F, C. Some effects of artificial defoliation on pine and
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larch. Journ. of Forestry 38 (11): 885-888. 1940,

- Credner, W. Grundzuge einer Gliederung Siams 4in Beiner Teilland-
schaften., Geog. Zeitschrift 36 (4): 193.211, 273-292. 1930,

. Siam: das Land der Tai; eine Landeskunde auf Grund eigeuner
Reisen und Forschungen, fesvi, 1422, illustr. 1935.
The vegetatlion is well described in 'Ill., Die Naturlandschaft.?
Includes a biblicgraphy.

Dal, ¢. La foret vietnamienne. Rev, Inter. des Prod. Colon. et du
Materfel Colen. 30: 99-101, 1955,

Danser, B. H. On the taxonomy and the nomenclature of the Loranthaceae
of Asia and Australia., Bull. Jard. Bot. (Buitenzorg) Ser. III,
10 (3): 291-373. Nov. 1929.
Consists of new systems with keys to genera for Elytrantiinae
and Hypheatinae (Loranthinae) and nomenclature, includes many
transfers, historical rotes, ete.

« The JLoranthacese of French Indo-China and Thailand, Bull, Jard,
Bot. (Buitenzorg) Ser. III, 16: 1-63 pl. 1. f. 1-3. Sept. 1938.
"~ A systematic treatnent.

« Additions to the Loranthacese of Thailand, Bull, Jard. Bot.
Buitenzorg; Ser. TII. 16 (3): 253-267. 1 f. Feb, 19%0.
Additions to the preceding title.

Dansereau, P.M, Structural Units of Vegetation in Tropical and Temperate
Ciimates with Specific Reference to Pacifie Areas, Seventh Pacific
Science Congress, Proceedings Vol. V: pp. 100-112. 4 Pigs. 2 tables,
1953.

The living environment may be approsched in many ways, according
to the difference in point of view, method and technigue. The con-
clusions reflect the differences in purpose. In fact, the geographer,
ecologist, taxonomist, pathologist, geneticist, and others interested
in encompassing the living beiangs within their habitat, apply various
kinds of classifications,

A brief discussion 18 given of floristic systems; life-forms;
ecologlenl systems; and structural or physiognomic classificatlons,
The author discusses a new system based on structwure, accompanied by
diagrams of profiles of plant communities. There is also a table
indicating six categories of criteris to be applied in a construce
tional defiunitlon of vegetatlion types, according to this new system.

The Bibliography lists 25 references.,

bavis, J.H., Jr. The Ecology and Geologlc Role of Mangroves in Elorida.
Carnegie Inst. Wash. Publ, Biol. Abstr. 15 (1). 19ul.
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Deignan, H. G. Siam~-land of free men. Smithsonian Institution War
Background Study No. 8. Washington, D. C. 1943.

' «» The Birds of northern Thailand. Smithsonien Institution
Mus. Bull, 186. Washington, D. C. 1945,

. Checklist of the Birds of Thaliland, Smithsonian Institution
United Siates National Museum Bulletin 226, I~X: 3-263. 1 nap.
Washington, D, C. 1963.

This publication includes the scientific names and range of
1,173 birds of Thailand, and is complete so far as the avifavna
of that country was known up to 1962,

Dept. of Agr. and Fisheries. Thailand. Arnual reports of the Cotton
Experiment Station at Klongtan, 1936.37, 1937-38., Bangkok. 1939,

Dept. of Agricuirture (Thailand). Insect pests of Thailand. Tech. Bull.
- No. 5 and Suppl. Bangkok. 1952,

Dept. of General Statistics (Thailand). Statistical yearbook of tie
Kingdom of Sism. No. l2. Bangkok. 192€é=7.

Dept. of Publicity (Thailand). Present-day Siam. Bangkok. 1949,

deYoungz, J. £. Demegraphic trends in Thailand. Report of the 8th
Pacific Congress. pp. 394-395. 1953.

. Village life in modern Thailand. Univ. of Calif., Press.
Berkeley and los Angeles., 1955,

This iz a synoptic account of the daily activities in & Thai
viliage, designed to give the lay reader a plcture of how a Thai
reasant and his family live and work in present-day Thailand., It
is also intended to show how the life of the peasant has changed
in the last century, and points out scme of the possibilities for
the immediate ifuture,

A bibliography and an index are included.

Dhibayakalin, L. A peculiar method of growing rice in Amphur Bang
Pakong. Kasikorn 23 (2): 86-93. Bangkok. 195C.

Diels, L. Agespetes hosseanus Diels, n. sp. Repert., sp. Nov., Fedde 1:
16, 1905,

.8, Rhododendron thailandii Diels, nov. spec. Kepert. Sp. Nov.
Fedde 4: 289, 1907.
Based on Hosseus 507.

b, Frunus hosseusii,Diels, nov. spec., aus Thalland. Repert.
5p. Nov. Fedde a4; 209-200., 1907.
Based on Hosseus 2€0.
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- Heliciae novae descriptae. Repert. Sp. Nov. Fedde 13: 527-
528. 1915. '
Includes Helicia stricta, a new species from Thailand and Chinpa.

Dilock, P, von S. Die Landwirtschaft in Siam. 215 pp. Leipzig. 1908..
A general description of the physiographic regions of Thailand.
Includes some data on econemic botany.

. Dixon, H. N. On the moss flora of Thailand. Journ., Thailand Soc. Nat.

Hist., Suppl. 9 (1)}: 1-51. 1933.
A systenmatie treatment of new species and varieties.

. Further contributions to the moss flora of Thailand. Journ.
Thailand Soc. Nat. Hist. Supnl. 20 (1): 1-30. 1935.

An enumeration of recent collections, largely by Kerr, with
20 new species.

. Mosses of Kaw Tao. Journ. Thailand Soc. Nat., Hist. Suppl. 8
il): 19-21. 193k,

A systematic enumcration of a collection by A.F.G. Kerr.

Doan, K.V. Le prouléme des engrais dans la riziculturh du Sud Vietnam,
Archives de 1'Office Indochinois du Riz. No. 36. 38 rp. 1952,

Dobby, E. H. G. Southeast Asia, Univ. Lopndon Press, Ltd. hls Pp. 118

maps and diagrams. London. 1950,
The purpose of this publication is to present a picture of en-

vironmental conditions and human adaptations in Southeast Asia.
It provides a basic text for the student, as well as general in-
fermation of interest to the sociolegist, admipistrator, politician
and businessman. It discusses the physical, environmental and
social asyﬂcts of geography applicable to Scutheast Asia and 1ts
reople.

Dop, P. ILa vegetation de 1'Indochine. Trav. lab. For. Toulouse l.
Art. 9: 1-16. 1931.
A concise but good account of the vegetation.
Douglas, W.0. North from Malaya. Doubleday. 352 pp. New ¥York. 1953.

Dumont, R, La culture du riz dens le delta du Tonkin. Société 4'BE2i- .
tlons Géographiques, Maritimes et Colopniales. 435 pp. Paris. 1935.

Dunn, S,T. -A.revision of the genus Millettia Wight et Arn., Journ.
Linn, Soc. DBot. 41 (280): 123-243. Nov. 13, 1912,
Inciudes citations of specimens from Thailand.

DuPasquier, R, Amglibration—des plantes de grandes cuwltures. Proe,
Fourth Pacific Sci. Congr. by 483-505. 1929. '
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__+ les Problémes d'utilisation des terres et leurs solutions en
Indochine, Archives Inst. Rechexr. Agroan. Indochine No. 4. 59 pp.
1950. -

. Ia production 4u thé dans 1l'Union francaise. Comptes _
T Rendus Acad. Sciences Coloniales. 121-125 pp. Paris. 1954, Abstr,
in L'Agron., Trop. 10: 106, 1955.

Durani, C.C.L. GCrowth of mangrove species in Malaya. Malayan Forester
10 (1): 3-15. 1941,

Earle, F.M, Ceogrsony of the Scutheast Tropics. The Annals of the
American Academy of Political and Social Scienne. 226. 1-8.
March 1943,

A brief discussion of the geography of Southeast Asia, treated
"according to countries, with corments on agriculture.

Edwards, J.P. Growth of Malayan forest trees, as shown by sample plot
records, 1915-28. Mal, For. Rec. No. 9. pp. 1-151. 1930.

Egler, F.E. The dispersal and establishment of red manzrove, Rhize-
phora manple, in Florida. garib. For. 9 {4): 299.310. 1948,

Evans, G.C., T.C. Whitmore ana Y.K. Wong, The distribution of light
reaching the ground vegetation in a tropical rain forest. The
Journ. of Ecol. 48 (1): 193-204, &k text-figs. Feb. 1960.

In March 19%7 a study of light reaching the undergrowth of a
Tropical Rain Forest was made in Bukit Timah Noture Reserve,
Singapore. A survey of lighting conditions in this forest provides
data on the occurrence of sunflecks, also on lighting conditions
when the sun was shining and when obscured by cloud. These data,
were used to determine the pattern of light on sample plots on the
forest floor under cloudy conditions., It was shown that this pat.
tern does not vary appreciably from day to day.

The daily march of light intensity under cloudy conditions is
shown to te affected by two factors = a steadily Increasing maximel
intensity as noon approaches and at the seme time an increasing
number of periods of very low intensity, because of the accumulation
of dense clouds near midday on the days of observation.

The pattern on the forest floor under sunny conditions, without
sunflecks, when compared with that under cloudy conditicns 1s
shown to te substantially different.

The problem of taking readings under hazy conditions, when thin
wisp clouds partly cobscure the sun, 1s considered. These are shown
to approximate very closeiy an average to those made when the sun
was shining but with no sunflecks.

The dictribution of light reaching the forest floor between the
three catenories of cloudy conditions, hazy conditions and sunny ex-
cluding sunflecks, and the sunflecks themselves was stidied for 4
hours in cthe middle of the day. The large ~sntribution of sunflecks
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was thus made evident, together with appreclable decre.ic in in-
tensity during cloudy and rainy period at around noon,

Finally, 8 comparison wWas mede between Iighting conditions on
two separate sample plots, showing that in the absence of sun-
flecks, substantially more light reached the ground vegetation on
one plot than on the o*her, whether under cloudy or sunny con-
ditions. The bulk of the sunflecks contributed roughly equal

- gquantities of light to the two plots, with sufficient evidence to
generalize about the in~lidence of very bright sunflecks, which
vere of rare occurrence.

Six references are cited.

Fair, A.D, No Place to Hide: How defollants expose the Viet-Cong.
Armed Forces Chemical Journal 18 (1): 5-6. March 1964.
~ This article reviews the use in Vietnam of commercial chemicals
to defoliate, in the expectation that removal of leaves from
vegetation will improve vertical and horizontel visibility, for
ground detection, fThere is a brief review of the proposals made
to defoliate areas paralleling roads which the VC hsrass; for the
improvement of local security ai field installiations, strategle
hamlets, and outposts.

Defolietion tests were made in an area of 8,000 acres in the
Camau Peninsula of mangrove fovest, mlixed with coconut and nipa
palm. The chemjesl used was & specifin combination of 2,4-D
and 2,4,5-T, which was coded 'Purple', Nipa palm was the most
abundant of the resistant vegetation. Approximate.y 60 days were
required for the full effects of ihe herbicide to dcvelop. Man-
grove trees, however, are very sensitive to Purple, and almost
completé defolimtion took place within iess than one week.

Fall, B.B. The Viet-Minh regime. Cornell Uniy, Data Psper No. 1b.
Southeast Asia Program. Dept. Far Eastern Studies. 143 pp. 1954,

Fayette, 3, Government works aid small rice farmers in Indochina. Far
Eastern Survey 9: 1L3-150 pp. 1940.

Fischer, W. A, Investigations in the use of cclor photography for
egeclogic purposes, 10 pages, Presented at the Third Reglonal Carto-
graphic Conference of the United Nations for Asia end the Far East,
Bangkok, 27 Cct.-10 Nov. 1961,

qubtle color differencas in color photograpns can be enhanced
by printing specially desivned black-and-white copies and employing
imaze enhancement techniques for, viewins black-and-white duplicates.
Parts of the originsl photographs having simleor color characteristics
can be outlined electronically.

flacourt, M, de. Possibilités du Cambodpge au Polnt de Vue Cotonnier.
Gouvernement G&néral de 1'Indochine. Série Salmon No. 5. 29 pp.
1918,
Discusses +he possibilities of grovwing cotton in Cambodia.
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Fletcher, H.R. The Siamese Verbenaceae. Kew Bull. Misc. Inf. 1938.
___,,___; ’ (10)3 liOl-Mls. l mpo 19380 .
: A systematic treatment, including keys aand a bibliography.

L

3 « Keys to the Siamese Species of Myrsinaceae., Notes from the
' Royal Boteanic Garden, Edinburgh. 20 (98): 106-120. 1948,
Keys to the following Thal genera: Maesa, Aegiveras, Ardiaia,
labisia, Embelia, Myrsine and Rapanea.

Food and Agriculture Organization of the United Nations. Report of the
FAO mission to Siem. Washington, D.C. 1948.

+ International Rice Commission. Report of the sercid meeting
of the Working Party on Rice Breeding: Bogcr, Indzuesis, Apeil.
1951. FAO Developmental Paper No, 14, 82 p». Rome, 1951.

. Conference de Ruwars Ellya {Ceylan) sur ) 'utilisation des
sols tropicaux, du 17 au seprembre 1951, L'Agron. Trop. 7: 170-
176, 1952, '

« Rerort of the Third Meeting of the International Rice Com-
mission's Working Party on Rice Breeding. Bandung, Indonesis,
May 1952. FAQ Agricuitural Development Paper No. 30. Rome. 1953.

. Agricultural Survey of Asiam and the Far East; development
and outlook. 161 pp. Rome. 1953,

+ Report cf the Special Technical Meeting on the Beenomic As«
pects of the Rice Industry. Rangoon, Nov. 11-18, Rome. 1954,

+ BReport of the Fourth Meeting of the Working Party on Ferti-
lizers, Tokyo, Oct. 1954, FAC Agr. Development Paper No. u48.
1955,

. Timber Trends and Prospects in the Asia-Pacifis Region. The
Role of Bamboo. pp. 91-100. Geneva. 1961,

This study was prepsred Jjolntly by the Secretariats of the
Food amd Agricultural Orgenization of the United Nations and the
United Nations Bconomic Commission for Asie and the Far East.
‘Bamboo calls for special attention for two reasons. It is an {me
portant component of several of the principal forest types in the
Asla-Paciflc reglon; and secondly, it serves ss an alternative to
other forest products in & wilde rauge of end uses. There are bee
tween 600 and 700 species of bamboo, belonging to 60 genera of the
grass femily (Graminese)}, The widespread use of bamboc in some
countries is Iin fact one, although by no means the only, reason for
the low consumption per head of industrial woods. This srticle
treats with the distribution and extent of bamboos in the Asia-
Pacific region; management practices and yields; procuction and
consumption; utilization; trade in bamboo; prospects for bvamboo;
end conclusions,
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Forbin, V. Comment le Tonkin lutte contre les inondations. Ia
Nature. 60: 199.204., FParis. 1932,

Fosberg, R. R. On the possibilily of a Ratjonal General Classification
of Humid Tropical Vegetation. Proc. Symposium or Humid Tropical
Vegetation, Tjiawi (Indonesia). 34-53 pp. Dec. 1958.

In his introductory remarks, the author observes that classi-
fication 1s an orderly arrangement of information designed to
facilitate thinking, and to ald in locating, commmunicating, hand-
ling and utilizing the information. While its units may represent
real entities one classification itself is a mental construction.
Hence there may be nore than one equally valid and useful clsassie
ficatlon bullt to handle the same information.

Surveying the field, it is obvious that much important pro-
gress bas been made in this direction, but in some respects ve
are stlll groping. Regardless of the magnitude of the task, data
of significance in the study and classification of vegetaticon as
such seem to fall readily into about tne same general convenient
but perhaps artificial categories, subscribed to in one formulation
or another by most students of vegetation. A concise review presents

"~ the history of classification of vegetation; philosophy of classi-
faction; general method of classification; information and criteria .
considered for classification, such as physiognomy, structure,
function, composition, dynsmics. habitat or environmental re-
lations, history, and degree of _eneraiization. The author lists
25 formations into whi':h tropical vegetation may be segregated,

A list of 20 references, followed by a2 discussion are included.

Foxworthy, F.W. Minor Forest Products of the Malay Peninsula., Malayan
Forest Records No. 2. 151-217. 1922,

The term 'minor forest products’ or ’jungle produce' includes all
products of the forest other thapn the major products, such as
timber and firewood. They inciuvde a number of materials with low
unit values, but are generally usetiil. and with an aggregate value
often exceeding that of the timber furnished by the forest.

The different minor forest products of the Malayan Peninsula
ars considered under a series of heedinzs: palms s’nd paim products;
gums, olls and resins, including guttae perchs; wiid rubber; resins,
oleo-resins and weod oils; bark oils, fruit or seed oils, and
esseatial olls; incense woods; tanning materials; dye plants and
dye woods; fiber plants; poisonous plants; a lengthy list of medi-
¢cinal plants; food plants from the forest; and miscellaneous pro=-
ducts, such as vegetable and animal products.

. Forest Reconnaissance in Malaya. Eapire Forestry Journul. 3
{1): 78~79. July 1924,

Forest work in the Rain forests in the eastern tropics necessi-
tates deeling with & large number of forms cor types which are new
to foresters experienced with temperate climate.

About 1905, a small coterie of foresters and botanlsts, working:
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in the Phillppine Islands, launched a study to develop a system
of foreat reconnaissance, sujitable for use in the wet tropics.

The system, developed by the Forest Department in {he Federated

Malay States; . was the Strip Valuation Swivey, which invelved

- careful recording and evaluation of map notes, It was found that

a8 one percent evaluation gave a very fair notion of the average
composition of large areas, More detailed examination. was
necessary of areas less than 10,000 acres, or where very elab-
orate and expensive systemsof exploration were contemplated. The
suthor described the method used in mapping; in recording evalu-
ation of trees; detailed plan of work in the field; and prOgresa

‘made in Malsya up to 1924 on the survey,

A summary is given of reconnaissance vork carried out in British
North Borneo and in the Malay Peninsula and the conclusions arrived
at. Four tables are included, showing method of recording topo-
graphical notes; iree measurements; and statistics from block reé«

- conraissance.

. Commercial Timber Trees of the Malay Peninsula. alayan Forest
Records No. 3. 195 pp. illustr. 1 map, 1927,

The timber trees of ithe Malay Peninsula are represented by many
and imperfectly known species. The need for a manual for use by
forest officers and others, as an aid to identify the more important
trees in the field, had long been felt., The purpose of this manual
is to present in simple language, the distinguishing features for
each tree-species. A concise summaery is given of the characters
of each commercially useful tree,

To accomplish this the aulhor stressed the initiel importance
of becoming acquainted with the species furnishing tiubers. Hers’
barium material made it possible to work cut the botanical status
of the respective species, as well as providing a great deal of in-
formation ebout their natural distribution and habitat. The relative
and actual abundance ¢f the different species was also determiued.
A comprehensive chart wes prepared to show the known occurrence of
the different commercial timbers in the varicus districts,

Before treating with the general characteristics of individual

“tree species, the author furniched a brief discuscion of the geo-

graphy of the region, its climate, soil and topography; also a
treatment of the types of forests of the Malay Peninsula end their
specific composition., The forests of Malay may be roughl:y grouped
inte: littoral, lowland, and mountain or nill forests, each of
which may be separated intc a series of sub-divisions.

There is & short list of references, particularly those furnish-
inz descriptions of leaves, flowers ani forests. A key 1s given

- to the principal timber trees of the Malwyan Peninsula for-use in

the forest, with emphasis on femtures most apparent in the field.
Description of individual species follows a definite order of
arranpement according to families, based on abundance as indicated
by the enumeration survey. In each instance the common name most
generally used, and alternate vernacular names, are given;
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distribution; description as an aid to identify the tree in the
field, based on 1its habit, and such characters as the bark, leaves,
flowers and frult; seedlings, whenever available; products; sylvi.
culture; illustrations of trees, and in some instances close-up
photographs of the bark, leaves, fruit and/or flowers.

A general index of family, and botanical and vernacular names
of the trees deseribed completes the manual.

.  Forest reconnaissance In Maleya, Fmp. For. Journ. 22 pp.
1924,

+ Commercial timber treeb of the Malay Peninsula. Mal, For.
Rec.’ I‘IO. 3‘ ppq 78 800 -L92’r

., and D. M, Matthews. Mangrove and Nips Swamps of British
- North Borneo. Govt. of Br. Borneo Dept. For. Bull. 3, 195 pp. 10l17.

Fromaget, J. Etudes géologique de 1'Indechine 16 (2): 363 pp. 1927.

. Etudes géologiques svr e nor-ocuest du ‘Tfonkin et le nord du
Haut-Laos. Bull. du Service Géologique de 1'Indochine 23 (1):
153 pp. 1927.

Frontou, G. Travaux sur la culture de la canne &sucre au Vietnam,
L'Agron. Trop. 5: 115-137. 1950.

Furtado, C. X. Palmae Malesicae; VIII. - The Genus Licuala in the
Malay Peninsula. Cerd. Bull. Stralts Settlement 1l: 31-73. 9
figs. 1940,

Includes Thailand species with mention of range.

Gagnepain, F. J. B. louis Pierre (1833-1905). Notice necrologigue.
Nouv. Arch. Mus. Hist. Nat. (Paris) k& (8): 19-21. 1906G.
In~ludes a bibliography of the writings of this ploneer plant
explorer who worked-in Thailand and Indochina.

. Un genre meconnu: classificetion des Cissus el Cayratia. Not.
T Syst. (Paris) 1: 339-362. 191l.
Cites a few Thailand specimens,

. Aracfes nouvelles Indorhinoises. Not. Syst. (Paris) 9:
. '116"1]']‘0 13
Describes many new specles from Thailand.

. Incroduction. In: H. lecomte, Flore générale de 1'Indochine.
Tome préliminaire. pp. 13-19,.194k,
Contains a discussion of vegetation and forests of .Indochina,

Gaide, L. Les Stations climatigues en Indochine., Impr. d'Extrene-
Orient. 1‘-9 ppo 1930¢ ’ .
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Gairdner, K. G, Notes on the fauna and flora of Ratburl and Petchaburi
districts. Journ. Nat. Ais. Soc. Thailand 1 {l}: 27-40, 1914;
1 (2): 131-156, 1915,
A floristic deseription of peninsularThailand, southwest of
Bangkok.

Garabedian, S. A revision of Fmilia. Xev Bull. Misc. Inf. 192b:
137-1hk, 1924,
Includes Thai species.

Garrett, H.B.G. On hills northesst of Chiengmai. dJourn. Theiland Res.
Soc., 32 (1): 37-40. 2 pl. 1igho.
Geographical notes and comment on an illustration of Rhodo-
dendron microphyton.

Garry, R. J. The changing fortunes and future of pepper growing in
Cambodia, 17: 133-142 pp. 7 tables. 4 figs. Mey 1963.

The author traces the history of the growing of pepper (PiEgr
nigrum) in Cambodia. A brief review is given of the efforts made
to grow this crop in new areas of Cambtodia, especially in the
western section.

Gauchou, M. I& machinisme agricole in Indochine. Machinisme Agric.
(May) 6-10 pp. Abstr. L'Agron. Trop. 4: 334, 1949,

Gerini, G.BE. (Compiler). Thailand and its productions, arts, manu-
factures. A descriptive catalopgue of the Siamese section at the
Internaticnal Exhibition of Industry and Labour held in Turin
April 29-Nov. 19, 1911,

Supplemented with historical, technical, commercial and sta-
tistica) swmmaries on each subject. English edition was revised
and brought up to date, with the addition of an appendix. 339 pp.
1912,

Pages 332-339 contain an index of Thai plant names arranged
alphavetically according to their botanical and vernacular names,
and page references. '

Gimon, M. I économie forestifre au Vietnam. Rev. Iiternatl. du Bois.
27-28, Peb. 1954,

Gould, F. W, Texas Plants., A Checxlist and Ecclogicel Summary. The
Agricultural and Mechanical College of Texas, Texas Agric. Ex-
periment Station. MP - 585, 112 pp. 11 fizs. June 1962,

This 15 the most recent contribution on the plant ecology of
Texas, It treats with environmental factors and vepetation areas,
A checklist of Texas plants is incluwded; also a bLioliography of
85 references; and a general index to plant names.

Gould, J.S. Thailand, A Developing Economy. India Quarterly 8 (3):
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The author, Economic Adviser to the government of Thailand and
~ the National Feonomic Council, discusses the genercl background
~of Thai economy; agriculture, fisheries and forestry; induetry;
_and the finsncial structure of the Yhal government,

Gourgand, E.- la situation forestiére du Cambodge er 1918, Governement
' Général de 1'Indochine. Série Saigon Bulletin No. 10. 34 pp.
Saigon. 1918.
A descriptive summary of the forests and forest products of
Cambodia.

Gourou, P. les paysans du delta tonkinois; étude de. géographie humaine,
Publications de Ll'Ecole francaise d'Extreme-Orient. Vol. 27. :
666 pp. 1936.

. Ltutilization du sol en Indochine Trancaise. 466 pp. 1llustr.
1540,
Contains a discussion of the vegetation of Indochine., English
translation issued as land utilization in Frenth Indochina (Inst.
of Pacific Relations. New York.) 1945. 3 volumes. L940,

Gouvernement Général de 1l'Indochine. Congres d'Agricalture Coloriale,
Série, Saigon, _
Bulletins issued by this organization in 1218 contain a series -
of articles, by French specilalists, on sgricultural and forest pro-
ducts of the colony. ' ,
Bulletin No. 1, by M, P. Quesnel, treats with native agriculture
~in Cochinchina (South Vietnam), with reference to the nquestion of
" labor and possibilities of introducing new crops. Bulletin No., 2
is devoted to the problems of colonizing unused lands. Bulletin
No. 5, by M. de Flacourt, treats with the possibility of growing
cotton in Cambodia, Bulletin No. 5 discusses the.caltivavion of
tobacco in Indochina,., Bulletin No. 7, prepared by Aug. Chevalier
end others, deals with the cultivstion of Pard rubber (Bevea
brasiliensis) in Indochina, In Bulletin No. 8, Couffinhal dis-
cusses the forests and natural forest 1ormationq of Cochinchina
{novw part of 3outh Vietnar) S0 years ago; exploitable products;
exportation; forest resenerallcn; and organization of the Foresg
Service in Cochinchina. Incluued, as an appendix, is a list of
the principal tree species in the forests i Cochinchina, with their
Annamitic names, dimensions and other features, and their uses,

Graham, W. A, Siam. A Handbook of Practical, Commercial, and Political
Information. 591 pp. 1l map. . 99 1lllustraticnc. Alexander Moring,
Ltd. London. 1912,
This comprebensive publication is dividel inte 7 parts. Part I
_treats with geopgraphy and nastural resourcaes - flors, fauna, geol-
" ogy and mirerals; Part II, races of Siar, Jrart III, history,
social orpenization, education and govermment; Part IV, industries,
cormerce, trade and tresties, communications and transport; Part v,
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arts, archaelogy and architecture' Pirt VI, religion; Part VII,
language and litersture,

The app=ndices contein a list of animals, plants, minerals,
trade stutistics, tables of currency, weights and measures. A
bibliography and & general index are also included.

Brmff;,G. Culture and varieties of Siamese pummelos 85 related to
y 1ntroduotlons in other countries. Lingnan Science Journal 5 (3):
188-247 pp. 10 pl. 4 tables. Dec. 1927.

The special aims carried out in these investigations were to
study types and varieties of Siamese pummelos; to obtain data re-
garding thelr comparative vigor and resistance to citrus cenker,
and other diseases or insect pests; to determire local cultural
methods, and possible influences whieh might account for the
seedless character of some varieties, including the effect of
saline or tidal waters; and finally to secure plents or suthentic
bud wood of the best varieties.

OQuhler, U. Studies of precicus stones in Siam. Siam Science Bulletin

L(1l); 1-39. Bangkok. 1947.

A short description is given of the crystal forms, the physical,
end optical and chemical properties of the various gems occurring
in Thailand. The second part contains relevant historical and
modern references to the geccurrence of gems In Thailand. The third

part deals with the special conditions under which gems are treated,

cut and traded in Thalland. A speclal chapter deals with synthetic
corundum,

Guibier, J.F.H. Situation des Foréts de 1'Annam. Gouvernement Général

de 1'Indochine, Série Saigon Bulletin No. 9. 114 pp. Saigon.
1918,
A discussion of the forests and forest products of Annam, with

a deccriptive list of woods of potential value suitable for export
to France.

Guillain E. The Kingdom of Laos. Eastern @orld T({): 2B8-29. 1953.

Haas,

F. Some 'lun-marine Mollusks from Herctheoest and Scutceast Siam.

Nat. Hist. Bull. Siam Soetety.  15{1)}: 71-2%, Sept. L5
While mainly devoted to collecting mammels, the Rush Watkins

Zoological Expedition to Siam in 1949 also «atlhered a series of
mollusks. Although not new to science, these are of considerable
interest as being either rare or extend our Kaowledge of their
geographical distribution. . An annotated list of mollusk species
collected is included. :

Haden-Guest, 3., and J.K. Wrizht and E.M. Teclaff (Editors). A World

Geography of Forest Resources., Tit pp. illusir. S8 m2ps and dia-
grams. American Geographical 3eciety. Specint publication No.33.
19506.
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This deals in large purt with the world's forests as yielding
materials that man cannnt do without., It alsc conslders forests
as part of the land, as features of the landscape, and indicating
"the relstionship of forests to rainfall and temperature, relief
and soils,

Six chapters are devoted to forests and wood products in their
worldwide aspecis, and 25 chapters to the forest situation and '
the problems of particular regions., Chapter 23 is devoted to
Southeast Asia, with sections treating with the forests and forest
products of Thailand and Indochina.

A relected bibliographv is included, with = limited list of re-
ferences to forestry acceording to continent and country. This 1s
follcvwed by selected subject bibliographies, including dictionaries
and glossarles pertaining to forestry, and references to atlases
and maps. There is a botanical index to tree species mentionel in
the text, and a general index.

Haig, I.T.,, M.A. Huberman snd M.Aung Din. Tropicel Silviculture. FAD
Forestry and Forest Froducts Studies. 1(13). 190 pp., illustr. 1958.

The proper development and use of tropical forests, coverinzg
an ares slightly less than one haelf of the world's forest land, have
concerned the Forestry Division of the Food and Agriculture Organi-
zation (FAQ) since its inception. These forests not only contain
an enormous quantity of unused or little used raw materials but
their proper mansgement also poses some of the re34 difficult pro-
blems in silvicultural techniques as well as in t:e formulation of
a sound forest policy.

This study sums up the status of tropical silviculture with par-
ticular regard to natural regeneration, as a gulde to future efforts
in developing silvicultural practices.

The first four pages prescn. a general review of troplcal forests,
their classification, and a table listing investigsations undertaken
during the past 150 years on climatic-vegetation relationships. This
1s accompanied by a fairly extensive bibllography.

There is a treatment of Silvies and Silviculture of Major Forest
Communities, with a comprehensive discussion of Wet Evergreen (Raina)
forest, A bibliography 1s also included.

Major forest types discussed are: Moist Deciduocus forest, acecmn-
-panied by a list of references: Dry Declduous lorest and its
oceurrence, physical factors, silvical factors, silvicultural prac-
tices, and a bibliography; the occurrence, physical and silvical
factors of the Mangrove forest;and some pertinent data oa the
occurrence of Bamboo and Conifercus forests.

The final chapter is a discussion of proposed program relating
tc the physical and silvical features of major climatic forest for-
wations, indicating the most important fields of definite valus and
promise for consideration in future progrems.

Hammer, B. J. The struggie for Indochina 2ontinues: Geneva to Bamdung.
Stanford Univ. Press. 40 pp. 1955.



Harvard University Library. Indochina: selected list of references.
- Harvard Univ. 108 pp. 1940, :

Heinsdidk, D, Forest type mapping with the help of aerial photographs
in the tropics. Tropical Woods, 102: 27-46 pp. 17 flgs. 3 tables.
Oct. 15, 19550 ' - '

Technically, the construction of topographical maps only by
ground survey in tropics, covered with dense forests, has become
definitely cobsolete., Aerial survey has largely replaced ground

. survey in these reglons, Nevertheless the necessity of making
forest inventories of cmall areas without the aild of aserial nhoto-
graphs is still common practice in the tropics. The study of the
possibilities of replecing forsst inventories, at least in part,
by pwre photo-interpretation i3 still in its iufancy.

-The Forest Service of Guians has adopted the following systems.
Detaliled topographical maps are first prepared from aerial pictures.
These are used as basis for forest type maps made by photo-inter-
‘pretation and ground reconnaissance sampling. The forest type maps
are then used to carry out such detailed inventory as may be
necessary. ‘

The Supterintendent do Plano ¢e Valorizacao Economica da Amazonia
initiated the inventory and forest resegrch Wor. of the Amazonian
forests. In this work they are assisted by the Food and Agriculture
Organization of the United Nations with a team of technicians. The
team has at its disposition numerous trimetrogon-aerial-photographs,
taken hy flyers from the United States of Anerica. By using tchese
pictures to advantage, an attempt is being made to locate valuable
forests, where better (vertical} aerial survey work is mbst needed,

. and what kind of inventories should next be done. Owing to the
very simple topography and the large areas where forest t,pes are
more or less constant in composition, the results of this work are
very promising. -

Iiterature cited contains 6 references.

Heller, R.C., G.B. Doverspike and R.C. Aldrich. Indentiflcation of
Tree Species on larpge~scale Panchromatis and Color Aerial Photo-
graphs., Agriculture Handbook No. 261. 17 pp. 1llustr. Forest
Service, U, S, Department of Agriculture. July 196k,

This repcrt desaribes results of research conducted near Ely,
Minn., in July 19(0, and indicates the besi type of film and scale
combination to identify tree species., These results should be
applicable not ¢nly in Inventories of timber but also to other pro-
Jects, such as toc assess damage te forests by destructive enemles,
to appraise forest wildlife hablitat, or to expedite foresf mansge-
ment, - . .

Data are pgiven on study ares and species; methods of obtaining
data, by gathering grouwud end .aerial information; office procedures
and photo interpretstion: and results cobtained. A discussion ani
conclusions are included.

The suthors =waintain that color film is superior to panchromatic’
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film for use in identilying individual tree species. People are
accustomed to seeing and identifylng objects not only by shape and
form but also by color. A forester trained to recognize trees by .
morphological features mlso associstes a color with that tree, The
eost of using celor fiim at lerge scales should be little more than
that required for panchromatic film. While color film costs iive
times as much as panchromatic film, the important peoint is that film
cost is only a small fra:ztion of the total cost of aerial photo-
graphy. When we consider equal aircraft costs, the same standby
time for the flight crew, elimination of the need for prints, and
reduction cf photo handling by interpreting color film in rolls,
the extra cost of color flim is minor. Increased interpretation
obtainei from color {ilm would counterbalance the slight Iincrease
in cost.

Tree species were jdentified aceurately enough on color film
at large scales to suggest the possibility of using it in actual
inventory problems. Further study, especially to assoclate crown
and follage characteristics of trees with age and physicgraphic
Teatures, should be helpful in improving identification of woody
gpecies,

Literature cited contains 9 references. A list of speciles,
arranged eccording to the most frequently identified features on
color photorraphs (1:1584 scale), is also included.

" Hemsley, W. B. &, Achilus siamensis Hemsl. Hook. Icon. P1..24: pl.
2370. 1895, -
A nevw species from Thailand.

« Thailend Plants, Kew Bull. Mise. Inf. 1695 (98): 38-39.
1895,
Notes or. collection by F.H. Smilles and descriptior of Achilus
B, gen. (Zingiberaceae), with A. siamensis n. sp.

« Phyllanthodendron mirabilis Hemsl. Hook. Xcon. PL. 26:
pl. 2563 and 2564, 1899.
New genus ard speciles from Thailand.

Henderson, M.R. The genus Eugenia {Myrtaceae) in Malaya. Gard. Bull.

Singapere 12: {1): 292. figs. Apvil 1949,
A systemstic treatment, including the Thal species.

Henry, T. A, The treatment of leprosy by vegetable ¢jils. Xew Bull.
Mise. Inf. 19261 17-23. pl. 3,4. 1926. -
Includes references to the botanical origin of vhe oils used,
mostly from Hydnocarpus from Thailand.

Hesse-Harcegp, E. von. Urwulder und Nutzbaume der hinterindischen.
Troven. Oesterr. Porst.- & Jegdz. 16: 193-195. 1938,

Hill, A.W. The .enus Strychnos in India and the East, Kew Bull. Misc,
Inf., 1917: 121-210,pp. 20 figs. 1917.
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A revision. including Thal species,

+ New species of ffrychnos rrom Thailand. Kew. Bull., Misc. Inf.
1925 (10):423-426, 1925,
Pour new specles from Kerr's collections.

Hillis, W. E, IProduction of mangrove extract in delta-region of Papua.
Emp. For. Rev. 35 (4): L20-436, 1956,

Hoffet, J. H; Etude g€ologlique sur le centre de 1'Indochine entre
Tourane et le Mfkong (Annam central et Bas.laos). Bull. du Service
Géologique de 1'Indochine 20 (2): 1S4 pp. 1933.

Hoffet, J.J. Note sur la géolcgle du Bas-Laos, Bull, du Service
Géologique de 1'Indochine 24{2): 22 pp. 1337.

Hofman, W, Thailand.benzce., Neue Untersuchungen and Versuch einer
pharmekognostischen Monographie. 12l pp. 1 text map. Zurlch. 1920.
Contains historical und botanical data on gum benzoin from a
species of Stzzax.

Holmes, E.M. The trees yielding benzoin. Pharm. Journ. {London)
Sex'. III, lh: 35}4"3550 18830
Concerns identity of the %rees; Thal venzoln is Styrev benzoip.

Holland, J.i. Overseas plant prodacts, 279 pp., London. 1937,
An annotated alphabetical list of products imported into England.
with notes on their botanical origin, uses, and place of origzin,
including mapy from Thalland.

Holttwn, R.E. Trhe fern genus Diplazium 1in the Malay Feninsula., Gard,
Bull. Straits Seuvtlement. 11: 7%-103. figzs 6. 10L0,
Cites specimens from Thailand. :

. The Zingiveraceae of tne Malay Peninsula. Gard, Bull, Singa-
pore, 13: 1-249, fips. 33. 1950.
A systematic treatment, including Thai species. TFigures are on
unnumbered pases,

Hooker, J.D. On some species of Impatiens {rom Indo-China and the
Malayan Peninsula. Kew Bull, Misc, Inf. 190¢: 1.12. 1809.
Includes I. macrosepala from southeran Thalland,

»  The flora of British Indias. 7 volumes., London. 1,i-xi, L-TkO.
T 1872-75; 2, 1-792., 1876-79; 3, 1-712. 1880.82; L4, 1750,
1843-85; 5, 1-910., 1885-90; 6, 1-792, 1890-04; 7, 1-842. 1897,
A general descriptive florae, including a few specles based on
Theiland records. This is the most comprehensive flora on the ares
west of Thailand.
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Hosseus, C.C. Kurzer Bericht von Dr. K, Hosseus Uber den Verlauf
zweler in das Innere von Thailand susgefuhrten Studienreise.
Zeitschr, Ces. Erdkunde Beriin 1906 (3)}: 190-196. 1906,

A general account, with botanical observations,

. Das Teakholz in Thailand. Beih. Tropenpfleaz. 8: 378-39L.
3 figs. 1907.
Notes larmely of economic nature.

+« Die sus Thailand bekannten Acantheceen, Bot, Jahro. Fngler
W (1): 62-73. 1907.
A systematic enumeration of Azanthaceae, including many new
species from Thailand.

. Eine neue Rafflesisceen Guttunp avs Thailand. Bot. Jahrb,
T Eugler b1 (2): $55-61. 2 plates. 1907.
Richtnofen&a n. gen,, with R. sismensis n. sp.

. ie (Gewinnung des Teakholzes in Thailand und seine Bedeu-
tung auf dem Weltmarkte. Jahresb., Verein. Angew. Bot., 4: B0-50.
1907.

Observations mainly of economle value.

+ Von Bankok nach der HNordgrenze Thailand, Mlt . Geogr. Ges.
damburp 22: 202224, 1907.

A summary of a travel lecture with general Lotanical obser-
vations.

. Zvel ioteressante Neuheiten aus Thailand in Xgl. Bot. Garten
" zu Dahlem. Notizbl, Bot. Gart. Berlin Y: 314-318. Oet. 10, 19507.
Cites new species from Thailand « Asschynanthus maecrgcaiyx
and Hoya engleriana.

— ___+ legumincsae ncvee Thailana. Repert. Sp. Nov. Fedde 4:
290-2G1, 190T.
Bauvhinia harmisiana, Indicofera siamensis and Rhyachosia longi-
petiolata, #nd new species from the author's collections.

. Eine ncue Gesnera:.ee {Didymocarpus aureoglandulosa C.B. Clarke),
aus Thailand. Repert. Sp. Hov. Fedde 4: 251-292. 1907.
Based on Hosseua 220.

. Beitrage zur Flora des Doi-Sutap unter vergleichen. Beruchsich-
tizung einiger anderer Hohenzuge Nord«Saims. Bot. Jahrb. Engler L(Q:
Beibl. 93: 92-99, 1%08.

A general floristis description.

. Vegetationsbilder auf Thailand. Aus sinem Vortrag im VYerein flr
Naturkunde in Munchen. Globus 96 (10): lh0-152 flgs. 4. 167-170.
Tigs. 7. 1909,

A general description of the vegetation,
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. Beitrage sur Flora Tha‘land. Beih. Bot. Ceﬂtralbl. IT. Abt.
A systematic enumeration, based on the author's and Lindhardt‘
collections; and includes species listed in Williams, F.N. 1904-05.

o+ Dle Vegetation und die Nutzholzer Thailand. Cesterr, Forst.-
- & Jagdz. 30 & 36. 1910,

. Die Bedeutung der BambusStande auf Grund eigenor Studlen in
Thailand. Arch, Anthropol. 38 {n. ser. 10): 55-73. 1910.

_+ Dbie botanischen Ergebnisse weiner Expedition nach Thailand.
Beih. Bot. Centraldbl. IT Abt. 28 (3): 357-457. 1911.

A systematic emumeration of 1904.-05 collections insluding
bryophytes, ferns, and seed planis; several desciibed as new,

. Beitrage zur Flora von Wang Djao am Ma Ping in Mxttle-Thailand.
Bot. Jahrb. Eagler 45 {3): 360-37h, 1911.
- A floristic description with list of 'species of varioua hatitats.

. Eine neue Gentiana (G. hesseliana Hoss.) vom Pahombukeebirse
(2300 m. 2 d. m.) auf der siameénischebirmanischen Grenze, Ropert,
8Sp. Nov. iedde 9: u65-465, 191N,
Baged on Hosseus 605,

. Einjze neue Arten meiner Thajiland-kxpedition. Repert. Sp.
Nov. Fadde 10Q: 6L-O4. 1oLl
New species: Polyzonum damronsisna, Mussaenda sutepensis, Swertia
dielsiana., and Croton huichinsonianus,

. Durch konig Tachulalonskorns Reich, Fine deu*:sche Thailand-
Expedition. i-xii, 1-219 pp. 2% fizs. L map. 1912,
Includes date on the verctation and apriculture of Thailand.

. Botanisehe u1d kolonial wirtschaftliche Studien uber Aie
Bwnbusstanie, Beih. Bot. Centradbl. II. Abt. 31 (1): 1-69. illustr,
1913,

Contains references o the uses of bamboo in Thailand,

Howes, F. N. The banana in some tropical eastern countries -~ its forms
and variations. Kew bull. Misc, Inf. 1928: 305-332. pl. 3-9. 1928,
Includes Thail varietles; an index of varietal names; and an exX-
tensive bibliopraphy.

. Qbs: rvations on bananas in Thailand, Journ. Theiland Soc. Nat.
Hist. Suppl. 9 {1): HL-48, 100y,
A reneral discussion of varfeties used.

Hubbard, C.2. Eremochloa ¢riopoda E, €. Hubbard. MHook. Izom. Pl. 3
' (+): pL. 3373, 1939,
A new species from Thailawl and Indochina.
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Huberoan, M.A. Bamboo Silviculture. Unasylvae L3 (1): 36-43. 3 figs.

Huet,

1999.

Throughou ; wide areas of the world, basmboos serve a multitude

of purposes. Rural housing largely depends on them, DPulp and

paper manufacture from bamboos 1s expanding. This artizie ceals
vith the gcourrence of bamboos; physiecal Tactors of elimate and
soil; slivical factors, growth habits, and silvicultural practices,
us developed largely iIn Asia and t¢ a 1esser extent in -latin America
and Afrlca. The author also reviews the research requirements for
consideration in future prowrams.

selected references on the suoject contain 36 <itles.

. Mangrove Silviculture, Unasylva 13 (4): 168-195. 1959.

The mangrove forest is a community controlled primarily by
edaphic factors. Such edaphic communities are of varying importance
thrcushout the troples as successional stages in the development
o', or in retrogression fromn, the major climax formetion communities,

{hough the development of" these communities involves such factors
83 s0il, structure, composition, aeration, mineral contents of sur-
face and soil water and water movement, includinaz changes in water
levels, probably the most important is the extreme welier regime,

As a consequence, a number of forest communities have been recog-
nized as riparian, gallery, varzea, riverain, perindic or seasonal
swamp, freshwater swamp, peaty swamp, beach, tidal, and mangrove
forestis., : .

In many arcas, mannrove foresis have greater importapce econ-
omically then other edaphic communities, formine in wide areas an
mportant source of timber, fuel, charcoal, posts, poles, tannin
and other minor forest products, The effects of commereiml ex-
ploitation of mangrove woodland are so marked that, as » r&sult,
these coastal forests are of'ten better known than other forest types.

The composition of manerove forest in both Southeast Asia and
Puerto Rico, as well as in other regsions of the eastern and western
hemispheres, is essentially similar. All the genera of the western
mangrove are found in the eastern aree, although the species are
different, In southeastern and southern Thailand, for example, the
following species have been reported: Rhiz,phora mucronata, K.
apiculata, Bruguiera conjugata, B. oarvl1&ora, B. saxangula, Avi-
cennia otfficinalis, A, marina, Cerioos tagal, and others, In Puerto
Rico, the four principal species are: Rnizopheora mangle, lLasune-
cularia racemosa, Conocarpus erecta and Avicennia nitida,

J. Tarif de cubage approximatif des pins sur pied pour les bois
d'industrie seulement. Réserve de Kirirom, Cambodge. Non publié.
O pages. Service des Eaux et Forets du Cambodge. 1950.

Humbert, H., and F. Gagnepain. Supplement & la Flore G4nérale de

1'Indochine. 1:700 pp. illustr. 1938-k6,
Consists of additions and corrections to, and replacement of,
parts of contributicns by Lecomte and others.
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Hutechinson, J. Revision of Agpidoptefys. Kew Bull. Misc. Inf. 91«103.
1l fig. 1917, _
A systematic treatment, including species from Thailand.

Implay, J. B. New and re-nsmed Siamese Acanthaceae., In W,3, Craib's
and other - Contributions to the tflora of Thailand. Addita-
mentum LI, Kew Bull, Mise. Inv. 1939 (3): 109-150. 1939,

Indonesian Forest Service. Problems of silviculture and management

of’ mangrove forests in Indonesia, Paper presented to the Second
* Session Asia-Pacific Forestry Commission, Singapore. 1952,

Ingram, J. C. Economic change in Thailand since 1850. 251 pp. 1 map.
Stanford Univ. Press. 1955.
" This publication contains chapters on: the economy of Siam in
1850; the growth of rice exports; the role of government in the
rice industry; the growth of other exports; imports and home-market
industriec; currency and exchange; sources of government revenue;
government, expenditures; the development of an exchange economy;
and recent developments up to 1954,

A larce selected bibliography, and a general index are included.

Internationel Bank for Reconstruction and Development. Thailand, Fress
Release No. 224, Washington, D. C. 1450.

International Rice Yearbook. Worlé rice production less in 1954-55,
In Foreign Crops & Markets. Qov, 1954,

Isarasena, M.L.Y. Mechanical rice cultivation. Kasikorn 25 (1):
§4=55, Ly,

Jalavicharana, K. The phosphate iasecticides. Kasikorn 25 {u}:
295-300. 1552,

Jewesson, R. Some applications of aerial photographs. Technical

Notes. Poressry Chronicle 3% {(1}: 67-71. Serial No. 142, 1999,

The use of aserial photography for photopramsetrie purposes has
becone a standard technique in many phases of forestry. In the
search for more elaborate uses, however, some of the simpler, vet
equally useful, pirposes have been overlooked or by-passed. Up-to-
date, low elevation photography taken from lizht air:iaft with re-
latively inexpensive gerial camera equipment can be invaluable in
providine mans-emant with current information an many phases of
their wperations,

Johnson, E. W. Aerial photographic site evaluation for long-leaf pine.

Agricultural Fxperiment Station Bulletin No. 339: pp. 2820, April
1962, .
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Kaempfer, E, Amcenitatum exoticarum politico-physico-medicarum fas-
cicli V¥, quibus continentur varise relationes, cobservationes et
descriptiones rarun persicacum et ulterioris Asise, multa attene
tione, in pereprinationibus per universur: Crientem collecteae,
‘912 pp, 16 plates. 75 figs. 1712, -

Contains observattons(in Latin) on Thailand with a few re-
ferenses to plants, iy

. The History of Japan; giving an account of the ancient and
present state of government of that empire--.of its metals,
minerals, trees, plants, animals, birds, and fishes. 2 volumes. I:
392 pp. 20 plates; 2: 383-612; appeniix 75 pp. pl. 21-49, 1728,

Contains a few notes on the vegetation of Thailand.

Kanchananaga, T. (Fd.). The commercial and econualz progress of
Thailand, 1949, Thai Commercial Development Bureau. 191 pp.
Bangkok. 1949,

This pu»lieation contains a2 section on forests and forest pro-
duzts of Thailand. Additional data cover ceoaraphy, climate, come
munications and transport, and the cooperative meovement in Thai-
land.,

Karam'yshev, V.P. Agriculture in the Democratic Republic of Vietnam.
100 pp. U.S. Joint Publications Research Service, Washinston, D.C.
Jan. 19¢€1, (Mimeographed. )

This is & translation of a Russian publication entitled
'3el'skve Khozyastvo Demokraticheskov Bespubliki V'etnam' pub-
lisned by State Puoliishing House of Agricultural Literature, Moscow,
1959. The author visited North Vie tnam as a nember of a group of
Souviet specialists, and bases his report on personal observations,

There is a discussion of the arrisiltural economy of the zountry,
its structure and divisions of sperialization during the years
following the dissolution of Indochina as a colony. The author de-
cribes in detail the reoresanization that bas token place in villaze
life; the orcanization and development of labor briegndes; cocperative
and state farms: and the Three Year Plan fer the development and re
construstion of the economy during 1950-00. A description is given
of the methods used in cultivating besic arricultural crops, with
pasticular emphasis cn rice and cotton, in North Vietnam.

Corments regardine this publient ion should be directed to: Moskvse,
B-{6, Passmannyv per. d.3, Sel'khozsi Protocopies ¢f the trans-
lation may be purchased from: Puotodurllcation dervice, Library of
Concress, Washington 29, D. D.

Katikarn, B. Onion growing. Kasikorn 25 (5): 396-402. 1952,

Keith, A, ¥otes on the Thalland provinces of Koowi, Banrtopan, Fateen
ani Champoon. Journ. Str. Br. Roy. Asiat. Soc. 24: &63~-73. 1 folded

map. 1891,
Deals with peninsular Thailand north of the isthmus of Kra, with



6baervations on 'The jungle coveriﬁg' and 'The grasé country of
Pateeo'.

Kemavanit, C., and F. Sasisonti. Bat guano from Patalung. Kasikorn
25(3): 267-272. 1953. ' :

Kendall, R.H., and L. Sayn.Wittgenstein., A test of the effectiveness
of alr-phote -stratification. The Forestry Chronicle 37 (3) 338,
350-355. Dec, 196L, .

‘A test of the afficiency of different systems of air photo
stratification was conducted in an area near the Petawawa Forest
Fxperiment Station, While stratification, particulerly according
to cover type, height and canopy density, increased the precision
of the estimated total volume and mean annuel increment, this in-
cregse was not as large as had been expected. The main value of
air photo stratification may be in furnishing a forest type map
for management purposes,

No attempt was made to generalize from the results obtained.
They are npplicable only to the particular forest where the test
was carried out,

Kending, H. and B, Sa-ard, Vegetative Propagation of Teak. Unasylva
% (4) 193-194, 3 figs. 1960.

The authors describe the so-called 'forkert budding' method,
used eatensively for budding rubber (Hevea brasiliensis). The
budding test on rubber was conducted at the Huey Tak teak plantation
in northern Thalland, Tt was assumed tunat this method might also
be suitable for teak. Approximately 200 successful budegrarts were
made during the initial investigation. They were watched closely
during the first growth season and measured each month, and the
last record was made in December at the end of the rainy season.
Three buddings died owing to termites, but the rest had reached
an sverage height of 1.78 m. Some clones messured 2,68 m,, and
vere almost as high as the seedlings growing spontaneously in the
area surrounding the experimental plots.

Kernan, H,S. The forests of Vietnam. American Forests 70 (6): 31,
53-57. June 196k, '

The Vietnamese are primarily a coastal an’ delta people, catchers
of fish and growers of rice, Their homes are among endless lagoons
and tidewater flats and dark, sluggish rivers, between whose
meaderings they lay out and t1ll their pasddies of rice with the in-
tensity and precision whieh that pampered crop demands. In histo-
rical times, as their driftings can be traced along the western
rim of the South China Sea, they preferred to settle near the coast
and avoided the forbidding highland junpgles of the interior. While
rice paddies are troublesome to construct, they respond to attention
by producing some of the heaviestcrops knovn to man. They demend
hard, monotonous physical labor. The lowland rice-growers have no
acquaintance with forests. Bamboo, earth and straw meet their needs
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for housing, and village and roadside trees provide fuel, There
are mangrove stands, but these scarcely give an idea of the uses
a:¢ appearance of a forest. At hisgh tide they resemble flosting
giidens; and at low tide they look like & convention of spiders

perched on stilt-like legs.

In the highlands of the interior live tribes of Malayan origin,
quite distinet from their fellow citizens, the Vietnamese, in lan-
‘guage, appearance and culture. Their habitual surroundings are
mountains and torrents; wildlife and roadless forests. The high~
lander's life requires neither permanent field nor persevering
labor. He catches fish and game, and roves about locking for
ground to clear and burn. In the rainy season, he plants his
fields to upland rice and corn. These crops use up the richness
deposited by a generation of forest. growth, When they are har-
veuted the forest again begins the slow, patient task of building
up the soll. Lowland rice-growers have other ways of keeping their
- fields green and they often condemn this cycle as wasteful and
destructive, But the mountain people know the restorative paower
of the forest and make use of thiz power to the fullest extent.

Avout the turn of thls century Euroneans began to errive in
these remote highilands with demands for food and industrisl pro-
ducts, demands which the traditional cyele of field and forest
proved utterly incapable of meetirg.  Thereupon began a series of
changes that are still in the process of working themselves ocut to
some stable and happy conclusion.

The irench colonial administrators recognized no private owner-
ship of forest land. To them all land was public domain. They
did, however, reserve some areas for permanent management, while
leaving others open for cutting and settlement as need of the de-
veloping community dictated. Their principal concern was to make
the forest a source of revenue for the colonial administration.

In this policy they were successful,” and FTorests of Vietnam helped
to pay for many of the roads, haroors and municipal works which
are yet valuable assets to the country. Such financing is cer-
tainly a legitimate function ol the forest in a developing economy.
However, the temptation to expleit the forest and to neglect re-
search, training and forest managerm<rt was almost overwnelming,
The colonial administration made some modest bows toward forestry,
but not enough to compensate for the removal of highgrade timber
by a concurrent progpam of replacement,

The present (1960) Directorate of Forestry operates very largely
in the same capacity as did that of the colonilal administration.
First of all, this agency functions to supervise the sale of timber
from public domain and to collezt the revenue frcm such sales,
Each year the Directorate aucticas off about 70 million board feet
of timber for abdout $1,800,000. One-half of this money finances
the forest administration, and the other half becomes available
to the national treasury for counter-insurgency effort, In 1962
the govermment toék a very sigznificant step to aid foresiry by
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edding a 25 percent severance tax to the stunpage price. These
extra revenues are reserved entirely for protection and reforast-
ation. With them the Directorate began to grov seedlings at/s

rate that was expected to reach sixty million a year, In carrying

out this orogran, the government grants land to those who success-
fully plant trees thereon. This policy 18 creating private foreat

_ovnership.

Kerr, A.F7.G. Notes on the pollination of certain species of Dendrobium.

Sci. Proc. Roy. Dublin Soc. n. ser. 12 (5): 47-53. pl. 5,6, Apr.

1909.
Baczed on native orchids of northern Thailand.

. Contributions to the flora of Thailand.II. Sketch of the

vegetstion of Chiengmai. Kew Bull. 1931 (1): 1-6. 2 plates 1911.

.  Contributions to the flora of Thailand. Notes on Dischidie
rafflesiana Wall, and Dischidia nurmmalaria Br, Seci. Proc. Roy.
Dublin Soc. n. ser. 13 (24): 293-309. pl. 26=31, 1912.

Morohological and physiological data on Asclepiadacene of
Thailand.,

. Recent advances in our knowledge of the flora of Thailand.

Journ, Siem Soc, 10 (1): 13-15. 1913.

plate. 19ik,

Historical; concerning collectors and publicaiions,

. A hybrid Dipterocarpus. Journ. Siam Soc. L. (1): 9~12. 1

D. obtusifblius and D, costatus on Doi Sutep.

. Local plant names, In W.G. Craib, Floree Siamensis enumeratio.
T Part I: 9-1k, 1925,

A discussion of the selection and transliteration of the nemes
contributed by Kerr.

« A little known orchid (Dendrobium friedricksianum). Journ.
Siam. Soc, Nat. Hist. Suppl. 7 (1): £5-06.
A general note,

. Carl Roebelen., Journ, Siam. Soc, Nat., Hist. Suppl. 7 (2):

TTTTT32.134.  1927.

An obituary of this orchid hunter of Thailand.

. Kaw Tao, its physical features and vegetation. Journ, Siam

3oc. Nat. Hist, Suppl. 7:137-149. pl. 8-12. i.map, plus 1 folded

map. 1928,
A floristic account.

. Fruit end seeds in the drift of Kew Tap. Journ. Siam Soc.

Nat. Hist. Suppl. 8 (2): 103-117. 1930,



A study in plant dispersal with a lisg of 50 gpecies found. and

a tibliography.

Disperaal of frult by wind. Journ. Siam Soc. Nat, Hist. Suppl.

: B (3): 226, 1931,

Rotes on Hopea odorata and Pterocarpus sp.

Notes on int:roduced plants in Thailand. Journ, Siam Soc.’

T Nat. Mist. Suppl. 8 (3): 197. 212. 1931. 8 (4): 334-335. 1932.

Notes on various species,

A reputed rejuvenator. Journ., Siam Soc. Nat. Hist. Suppl.

" B (4): 336-338. 1932.

A drug from Butea superba.

The genus Parnassia in Thelland, Journ., Siam Soc. Nat, Hist.

T Suppl. 9 (3): 327<328.°1 fig. 193,

A note on the occurrence of‘f. mysorensis in northern Thailangd;

new to the country.

e

An interesiing aromatic herb (Artemesia pallens}. Journ.

A rarely cultivated plant in Thalland.

Cleistogamous flower in Ruellia tubercsa. Journ. Siam

Soc. Wat. Hist. Suppl. 10 {1)T 66=67. 1935,

Observaiions on the cceurrence of this common- wayside plant in

Thailand,

L]

Psilobiun siemense, Kerr. Hook Icon. Fl. 34 (2): pl 3332.

-

A new spacies from Thalland,

Composltion of the dry evergreen forest on uvaw Tao. Journ.

Siam. Soc. Nat, Hist. Suppl. 10 (3): 35«38, 1937.

uantitative studlies with a tabular count of a sample plot.

This issue was erroneously distributed as Yol. 11, No. 1, but
corrected later,

-

Early botanists.in Thailand. Journ. Thailand Res. Soc. Nat.

Hist, Suppl. 12: 1«27, 1 pl. 1939.

L]

Historical data., The plate is a portrait of the author.

Woya mitrata Kerr. Hook. Icon. PL, 35 (1): pl. 3406. l9h0.

A 2aev species from Thailand,

Hoya flagellata Kerr. Hook. Icon. Pl. 35: pl. 3b07. 1940,

L ]

A mev species from Thailand.

Notes on the scented wocds of Thailend. Nat, Hist, Bull,

Thailand Res. Soc. 13: 35-41., 1942,

Botanical, economic and historical data on 1l specles,
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« Remircma bracteata A.F.G; Kerr. Hook. Ycon. Pl. 35: pl.
3h35.
Occurs in Thailand.

1

. The genera Hydnocarpus and Tarsktogenos in Siam. The Record
(Thailand} Techn, & oei. cuppl 7: 1-16. 5 pi.
Contains an introduction and a review of species, including
T. clavipetals snd 7. ilicifolia transferred from Hydnocarpus, with
keys. Also includes notes on the chemistry of Hydnocarpus and
Taraktogenos oils by A, Marcan; and notes on clinical benefits
from the use of 0il of Hydnoearpus anthelminthica by J.YW. McKean.

+  Betwecen 1923 and 1932 A.YF.G. Kerr, the well-known investigator
of Thai botany, published anonymously reports of field trips under-
taken by bimself and his party through many important reglons of
Thailand. Abtout 18 such reports appearcd in ihe Record, published
by the Ministry of Comperce, Bangkck. Notes on the flera and on
landuse of the regions investigated are of much interest, but there
is seldom any mcntion of the nature of the soll.

Kew, Royal botanic Garden. Decades Kewrnses Pluntasum novarum in
Ierbario Horti Regii conservatorum Decedes XV -« XIX. Kew Bull, Mise.
Inf. 102-120. 1895, 357-362. 1909. 10-24; IVIII 275-280; 3B1-38u.
1910, 188-193; 343-348, 1911; 113-118. 1913, 216-221. 1921;
75-81. 19273 153-161. 6 plates. 2 figs. 1930; 99-107. 1934; 49G-
k96, 1936,

Parts listed contain descriptions of new speziecs from Thailand.
Khambanoada, I.  Dangkhen pop-corn., Kasikorn 23 {3): 205-208. 1950.

_» Pertilizer experiments on rice. Kasikorn 23 (3): 157-159.
1950.

Tomato production in the dry scason. Kasikorn 23 (2):
113-117. 1930,

Kiet, Le-Cong. la vepgetation psomophile de la presqutile de Cam-Rauh,
Ann. Feé. Sei. Saipon, 367-434. 3 maps. diegrams. 16 illustr. 1962,
This 1s a dissertetion submitted to the Faculty of S3ciences of

saigon in cundidature for the Diploma of Higher 3iudies in HNatural
Seiences. The field study, made during June 19€0 to Jeptember 1961,
involved: {a} she copography and flors of the peninsula ¢f Cam-Rani;
{b) investigetion ol each plant formation; and (¢) the preparation
of a map of tha vegetation on a scale of 1:50,000 {(Ann, Fac, Sei.
Saigon 19C1). Trensects were made along the length of the Peninsula.
The thesis is divided inte 3 parts. Part one treats with the
geography, geolepy, climnte and prevailing winds in the arca. The
second part deals with the vegetation. A. Vegetative formations
of chansing sand dunes: (o) dunes with Spinifex littoreus Merr. and
Vitex crifoliz var. simplicifolia Chem.; (b) carpeil of Firbristylis
sericea N, dr., Chrysoposon orientale A. Camus, ond Jidevoyylov mari-
Llrum o Pierre; (e} littoral thicket at Iongonier; and {d) *ransition
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Tormation vetween littoral thicket at Ingonier and Vatica forest.

B. Vegetative formations of fixed dunes: (a) Vatica forest;

() Secondary forest of Vatica tonkinensis Aug. Chev. and Eugenia
rubicunda Cagn.; (¢} dense and open scrub of Sindora cochinchinensis
H. Bell, and Scolopia buxifolia Cagne.; (4) dense end open thicwet
of Fhodamnin tripervia Bl. and Eurys turfosa Gagn., and {c) Sceppe

Meérr.; the distribution of Uldenlandia plnifolia O. Ktze., Polycarpa
arenaria Gagn. and Fimbristylis scriceg H. Br. C. Vegetation for-
mations of moist dunes: (&) Dune formations subject to constant in-
undation, (b} formations subject to daily inmundations, such as man-
grove,’' sandy beaches with Zoysia pungens Willd., Sesuvium portu-
lacastrum L. and Suseda australis Miq.; (¢) svarp mesdows of liepenthes
mirabilis (ILour.) Druce and Nepenthes annamensis Macf.; {d) vegetative
formations on send exposed t¢ seasonel inundations, such as stands

of Melaleuca leucadendron L., and perlodically inundated carpet of
leptocarpus digjunctus Mast.

The third part is devoted to general cenclusions and a summary

of the studles. This 1is followed by an alphobetically arranged list
of most of the spontanecus plants found on the peninsula of Cam-ranh.
About 40 species remained to be identified at the National Museum of
Natural History. A list of 26 references, mostly French, is included.
This is followed by & series of 18 tables, showing the chemical
analysis of sand specimens; ratio of association of Spinifex littoreus
and Vitex trifolis var, simplicifolia with local dopinance of Pandanus
reversispiralis at the northern end of the peninsula; and other a5500G-
iations in the area under study, including a comparison between the
Floristic composition of the mangrove feorest of Cam-ranh with that of
Ca-Mau and Cap S5t. Jacques.

Killip, E. P. Iist of sedges (Cyperaceae)} collected in Thailand by Dr.
Hugh M. Smitlh. Journ. Siem Soc. Wat. Hist. Suppl. 7 (1): 55-57.
A systematic enumeration, but nore described as new.

King, G. The species of Ficusc of the Indo-Malayan and Chinese countries,
Ann. Bot. Gard. Calcucta 1: 1-185. 6 plates. 1887-88,

Kire, T,, and T. Umesas {(Bd), Nature and Iife in Southeast Asia: A pre-
lininary survey on the vegetation of Thailand. Vel. I: 21-157.
26 tables. 54 11lustr. Biological Department, Osaka City University,
Osaks, Jspan. 1961,

This paper presénts the results of the preliminary ecological
study on the vegetation of Thailahd, especially of the northwestern
regions, carried ocut by the Osaka City University, Bicological Ex-
pedition to Southeast Asia,

The field study was made during thc four months of travel threugh
Thailand during the dry season of 1957-58. Obsersations were made
while traveling, chiefly by automobile, frem Bangkok to the north-
wvestern boundery of Thailand, several brief execursions io the north-
west highlands, ineluding the ascent of mountain Inthanon, the highest
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“peak in T%ailand, and from Rangkok to Ankor Vat in western Cambodia.
The authors recognize five primcipal forest types in northwestern
Thailand., Structure of forest comrmnities vas analyzed with special |

reference to stratificatlon and disparsal of 1ndividuals and species.
Literature cited contains 84 titles.

Klayonasuta, W, Banana, var. Xluey lom Thong. Kasikorn 26 (3): 301~ 306,
1953.

Koenig, J.G. Journal of a voyage from India to Siam and Malacea in
1772. Journ. Str. Br. Roy. Asiat. Soc. 26: 58-201; 27: 57-103.
189 -

Tacludes many botanical observations. This is translated fiom

his manuscripts in the British Museum, with a blographical introduction.

Voyage to Siam, 1778-79. Koenig!s manuscripts at Nat. Hist.
Mus. london. 3: 59-113; 13: 1-hk2.

. Autograph Jourual of Koenig's voyeges, with liste and descriptions
of Bast Indian (including Siem and Malacca) plante, suimals and a
few minerals. 21 vols., Gzrman & latin. 1769-05.

This title is taken frem the Catalogue of the Beooks, Manuseripts,

Mapi and Drawings in the British Museun (Hatural History) 2: iOlk.
169

-

Descriptions plantarum et aanalium in itinere Siam. Koenig's
Tmanuscripts in Nat. Hist. Mus. London bz 1-54, 1779,

Xranzlin, F.  Einige neue Orchidaceen. FRepert. Gp. Hov. Fedde 7: 38-41.
1909,

Includes Cleistoma fuerstenbergianum n, sp, from Siom.

Eine neue Calantha (C. hosseusiang) aus Siam. Repert. Sp. lov.
Fedde 7: 82-83, 1009.

Pased on llosseus' collection.

. Cyrtandreae quaedam novae. Repert Op. Tov. Fedde 2k: 21h4.203,
1928. '

Tneludes Aeschynanthus hosseusiana (n. sp.) from Siam.

Kridakara, M.C.8. Peanut at Bang Bird Farm. XKasikorn 23 (5): 358-371.'
1950. ' . .

Krishnaswamy, V.35. Problems of silviculture and wanagement of mangrove

forests of Indim. Paper presented to the Decond Jessic:. Asia-
Pacific Forestry Cormission, Singapore. 19492,

OGilviculture - Hatural regeneration including artificial supple-
mentation -~ Tropical. Paper presented to the Sixth Britilsh Common«
wealth Forestry Conference, Canala. 10 pp. 1952

228



Kulthongkusm, S. Preliminaiy report on use of 2,4.D in preventing
- shedding of cotton bolls. Kasikorn 23 (4): 258-262. 1550.

vy B 'S..'I'hbna)anchang. Rate of sceding green gram (Murgo bean).
Kasikorn 23 (3): 160-163. 1950,

Kurz, 3. 1874-77. Contributions toward a knowledge of the Burmese flora.
Journ. Asiat. Soc. Bengal. Part 1. 42 (2): 39-141. 1874, Part II.
4L (2}: 128-190. 1875; b5 (2): 204-310. 16876: L6 (2): 49-258. 1877.
A eritical treatment without speciles descriptions.

_ . Forest {lora of British Burma., 2 volumes. Caleutta. 1; i-x000
— 1549z 2: 1-613. Calcutta. 1877,
A basic flora of Burma.

ladejinsky, W. I. Thalland's Agricultural Economy. Forelgn Agriculture.
_ 6 {5): 165-18h, U.S.D.A., May 29kZ,

The economy of practically all the countries in the Far East and
in Southeast Asia is essentially agric:ltural, Thailand is no ex-
ception. VWhereas the agricultursl economy of & great number of them
is diwersified, that of Thailan® is not. Thailand is essentially a
one-crop country, and rice is the crop. More than 90 percent of all
‘the cmltivated acreage is under rice, which is also the counury's
principal export wroduct., The large rice outputr insurcs the peoplie
sufficient food, since rice is tke principal item in the diet. It
rust e noted, however, that while in Asia the absence of famine is
often an indication of a fair standard of living, it is not so in
Thailend. The technique of furming there, the dispositlien of the
cutput, and conditions under whict many natives cultivate the land
are characterized by features that spell a low standard of living.

A Bbrief review is piven of the physical background of Thailand;
its people; popuiaticn density; agriculture; living standards; tax-
ation and income; lsnd ownership and tenancy; land utilizaticn; «ith
A summsary and conclusions. '

Irm, . J. The Sapotaceae, Sarcospermaceae and Boerlagellaceae of the
Dutch East Indies and surrounding countries (Malay Peninsula and
Philippine Islands). DBull. Jard. Bot. (Buitenzorg) Ser. III, 7
{(1-2): 1-£89. £, 1~-65. 1920,

Inciudes Thal. species.

. Purther studies on Malayan 3Sapotacenme, I. Dull., Jard. Bot.
: {Buitenzorg) Jer. IIX, 8 (4): 381-40L. 29 figs. 1 table. June 1327.
Tucludes citation of ‘thal specimens. This is a concise revision
of &n earlier paper that did not mention collections from Thailand,

._« The Burseraceae of the Malay Archipelago and Peninsula, with
annotations concerning extra-Malayen species especially of Dacryodes,

227



B . T e T T ]

Santiria and Canarium. Bull. Jard. Bot. (Bultenzorg) Ser. III,
Includes many Thal species.

., and R, C, Bakhuizen van den Brink. Revision of the Varbenaceae
of the Dutch EZast Indies and surrounding countries, Iull. Jard.
Bot, (Buitenzorg) Ser. III. 3 (1): 1-116. Jan. 1921.°

A systematic treatment, including keys and citation of Thai
species, '

Lemarok, J.B.A.P.M. de.  ncyclicpedie méthodique. Botenioue. 1:6L8,

1783, :
Includes Cassin siamea, and possibly ethers.

Lamington, C.Y.A.H.C,L, Journey through the Trans-Salwin Shan States
to Tong~Xing. Froc. Roy. Geogr. Uoc. {london} 13: 701-722. 2 text
maps. 1891. )

A account of the author's journey begirming in Siam, with in-
eidental botanical observations. '

Landon, F, H. Planting in mangrove forests. lalayan Yorester 2 (2):
13133, 1933,

. Compilation of volume tables. Malayan Fores%er_? {1): 33-36.
19L0, .

- Mangrove volume tables. Malayan Forester 11 {3): 117-120.
1948, ‘

« Tropical rain orest of Malaya. Preceedings of the Fourth
dorld Forestry Congress. Ip. 106-118, 1954, _

Situated between 1° and 7° north of the Equator, Malaya has a
typical equatorinl climate, with extremes in the lowlond from 65°
to 100° F. Rainfall averages about 100 inches annually and is well
distributed. '

The soils of Malaya in gencral are intrinsically poor, and sovon
Joose their accumlated fortility when the forest is felled, They
are mostly derived from pgrunite or from quartzite and schist.

The -Tropical rain forest covers abonit 30,000 sq. miles, or
approximately 60 percent of the couniry. It includes all the Torests
of the Malay Peninsula fron sca-level up to about 2,500 feet (800 n.)
elevation, except for certain edaphic férests; such as mangrove swamp
Torest, beach Torest and poat-swamp forest.

Of the principal timber species, the dominants are Dipierocarps.
They include such heavy hardwoods as Balanocarpus heimil, species of
Shorea, lopea, Dryobalanops, and Dipterocarpus. Asscociated species
are represented by 30 emergent and approximately 3C0 main story
species that also yleld timber. Among these are speules of Hugenia,
Calophyllum, Dillenia and Durian, and species of the families
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Lauracese, Sapotaceae, Burseraceae, and Myristicaceae.

' There is & brief discussion of natural succession and ecological
development following disturbance; also *le seeding and growth habits
of the principal species.

landon, K.P. Siam in transition. ix; 328 pp. map. Univ. Chicago Press.
1939. . . _ _
A survey of cultural trends in the five years since the revolution
of 1932. '

. The Chinese in Thailand. 310 pp. Cxford University Press. 1941,
The author lived in Thailand frecm 1927 Lo 1937. Fe was at varlous
times a wissionary, school teacher, end editor of a monthly magazine
vhich was ;2blished in Thal and Chinese. He returncd to the United
States to become assistant professor phile:cpny st rFarlham College,
This publication contefzl 12 chapters, dealing with such topics
st the status »7 ninese in Thailand; (hinese family life; Chinese
health 4 Thalland; Chinese and religion: general trade situation;
planrned economic develepment and the Chinese; government control of
irmigration, discrimination against Chinese in minor anid major ine
dustries; government control of esducation; and Chinese in polities.
Included also are 4 appendixes, n biblicgraphy and an index.

. Thailand. The Annals of the Arerican Acadermy of Tolitical and
T Gociml Science., 226: 112-128, larch 12943,
A treatment of Thailand with relerence 10 races, governmens,
social services, comrmnications, agriculture and business, finance,
military, and foreign policy.

Iecomte, . {2d.) TFlore Géndrale de i'Indochine. 7 velumes. Paris, in-
cormiate in 1951, 1: 1-1CTO. 1llustr. 190712, 1-1212. illusir. 1903-
21, 3:; 1-1279, illustr, 1022-23, ' 1-1CO1. illustr. 1012-36. 5: 1106,
illustr, 1930-31. O 1-124%, 1llussr, 19C3-22, 7: 1-650, illustr,
19012-23. 7(2): fasec, 6.9, 1-54k, fllusir. 1339-%1 (incormlete).
he mest compreheasive flora o Indechilna, including some of the
areas covered by Craid's Thai flers and fundsmensal to the botany of
Thailand, 1907-i2, Suprplements by il iHurbert and ¥. Gagnepailn, 19384
45, |
loveillé, M, Decades plantarum novarum Ci-Ciii, Zepert. Sp. Yov. Fedde
12: k92456, 1913, '
Includes Persicaria hosseussi n. sp. and P, chinensis var. sia-
‘xense; A new varicsy from Losscus! (iom cellzeticns. T

lee, M. Reconnaissance: geological report of the 2istricts of Payap and

a
raharashire m S » Thalland Dept. of State Rallways. 1923,
¥aharashira, northern Sism. Thalland Tep f State Railways., 1923

Le May, Re The lconowic Conditions of llertheasterm liam, 172 pp.

2% tables. 5 illustr., and a sketchiemap of ncrtheastern JSiam, Issued
. by vhe Ministry of Commerce snd Cermamicazicns, Iangkel. June 1932,
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This is a report on the economic conditions in the two north-
eastern circles of Nakon Rajasima and Udon,

Up to aboul 1932 the northeast of Thailand, owing to its remote
position and difficulties of communication, was still 1ittle known
to the general public. This part of the Kingdom covers about €3,hlk
s8q. miles, or 31.7 percent of the total area of the country. It hed
a populaticn in 1932 of nearly 4 millioms, or morz than one-third

~of the entire population.

lew,

Various resources, chiefly agricultural and fore t products, are
found in the axrea, and large tracts of land are sultable for 'rice
cultivation, plantations and cattle raising. 1t is only within re-
cent years that this region has begun to develop, with the advent of
raeilroads end the construction of highways, providing quicker and
cheaper transportation, with the result that the general economic
conditions are showing scme improvement.

There is a discussion of the principal industries, nemely rice
growing and cattle raising; and the trade and production of each of
the 15 provinces within the two circles. A series of tables indica*e
population density; menthly aud anpual rainfall; crops under culti-
vation; live stock; trade; etc.

G. T, Cbservations on ¢itrus culture in Thailand. Kasikorn 27
(k): 382-395. 195k, |

Ioetsch, I'. = The effects of shifting cultivation on the Compositicz of

Tropical Forest, and the Regime of Rivers -~ A study of Northern
Thailand (Title in German). Erdkund 12 (3). Sept. 1958,

This report treats with Tactors relating to the long established
systen of shifting sgriculture, known as rai in Thallead and Vietnan
and chancar in Camdbodia,. and which is widely practiced in Southeast
Asia end other tropical regions. fThese include observations on:

(1) Areas covered by two types of forest: Mixed Deciduous Monsoon
forest; and Semi-evergreen EBroadleaf forest Of this forested area
55 percent is considered unproductive.

?2 ) In some areas Teak slowly colonizes cutover arems; elscvhere
1t does not colonize cleared sites. Secondary growth is usually
without Teek, This tree oceurs in island-like stands., Under chift-
ing cultivation valuable timber iand i1s destroyed. The prosent area
of Monscon forest, with Teak, 1s chout 45 percent ol ihe original
stand. .

(3) Of areas above 1,000 m. in 2ltltude, only one-third are unim-

aired Breadleaf or Conifercus forests; two-tifths are clearings
?nomadic}; end one-fourth are savannas, resulting from earlier shift.
ing cultivation. The practice of shifting cultivatlon has been on
the increase during the lest 25 years.

Shiftimr cultivaticn is of two types: (a) l-year culzivaticn;
and {b) no established cycle, which is destructive to the soil., This
primitive qybtem also causes extensive damage to valuable tirber,

The author rerommends the elimination of shifting cultivation

from teak Torest areas, and that teoak planting shold be inereased.
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‘Iove, H. H. Methods used in making nd testing a large mmber of rice
selections in Thalland., Intl. Ric: Comm, ilevs letter 7: l1-o.

Sept. 1953.

. Rice Improvement in Thailand. Foreign Agriculture 18 (2):
25-28. illustr. U. 5. Dept. Agric, Uashington, D. C, Feb, 195h,
Dr. Love was engaged {rom March 1950 as Rice Breeding Advisor,
on the Special Technical ond Economic Mission to Thailand,

Thailand, about the size of Texms, is ideally suited to, rice
production. Its fertile central fleccd plain, generally available
water supplies, favorable climate, stable government, and lack of

~population pressure on land measures are factors that Hake POaSiblﬂ
& potentially significant increase in rice exports.

Cne of the problems investipgatcd was the evaluation of rice
varieties in Thailand for early, medium, and late-maturing; for
upland, paddy, and deep-water rice; and for glutirous and nou-.
glulinous varieties.

Line selection, for hybridization, was another vhase of the
program. Variety evalustion and selection were continued along
with hybridization.

Mgbess, C. The Philippine Forests, with Special Reference to Diptero-
carp Forests. Tropical Silviculture 3: 57-87. 8 tables., Foreign
Agricultural Orgonization. 1958, ‘

Although the forests of the Philippines are carcposed of diverse
tivber specles, about 75 percent of the volume is represented by
members of the Dipterocarp or wood-oil family. Influenced by
ecologlcal factors, such as altitude, relative humidity, soil
moisture, exposure to wind and climate and other factors, Failip-
pine forests are classified into different types.

A briet description is given of the occurrence cf the following
forest types: mengrove; littoral or beach; dipterocarp; wolave;
midmountain and mossy; and pire., -In the discussion of the composi-
tion of the Dipterocarp forests, consideration is given to the
principal timber species and associated woody plants.

The third section of the publication is devoted to site f‘a';n.r:‘cors,
such as: soil; climate; natural succession; ecological development
following cutting, fire or other disturbance; =nd =nimal ecology.
Under silvics, there 1s & brief discussion of the seeding and growth
habits of the principal species. The fifth section treats with
silviculture, under the heading of harvest Lutting" and manszgement
of stands.

fection six discusses injuries and protection, in which con-
sideration is given to: imsect pests, dlseases, damage caused by
fire, and necessary control measures.

In section seven, there is & brief account of volume and yield.
Section elght swmarizes pregress in ecurrent research, as well as
a review of future planning.
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The bibliography contains 12 titles, A 1list of 231 woody species
"cited in the text is also included.

Macmillen, H. F. Tropical planting and gardening with special re-
ference to Ceylen. Ed. 4. i-x, 1-5860. illustr, 1935.
A manual containing useful information on economic plants of
the tropics, many of which occur in Thailend.

Macnae,sw. Mangrove Swamps in South Africa, J. Ecol. 51: 1-25. Feb.
1963,

The fauna and certain elements of the flora of the coast of
Natal have been shown to have affinities with the tropical Indo-
West Paciftic, Studies at Inhaca island, off Lourengo Marques
bhave indicated that the fauna and flora of the sheltered shores
of this island are more tropical in affinity than those of the open
ocean shores. This account of the mangrove swemps in estuaries
along the shores of Natal and the areas of the eastern Cap Pro-
vince north of East London proves that tropical elements in the
fauna can live in the sheltered water of estuaries at latitudes
where the fauna of the copen shores is a distinetly temperate one.

From a study of aerial photographs of the shores of Gouth
Africa it be:xomes clear that mangrove swamps are more rare than
one might expect., Extensive mangroves occur only at the following

- places: at Kosi Bay close to the Mocambique border, where they
extend alongside the channels about ‘1 mile from the mouth; at
St.-lucis, close to the old mouth of the Umbolosi river and alonge
sige the bridge over the St. Lucia river; at Richard's Bay and
the mouth of the Umlalazi river,also in Zululand; on a backwater
of the estuary of the Umgeni river, Durban North; in Durban Bay,
on Salisbury island and the adjacent mainland they were formerly
much more extensive; at Isipingo: at the mouth of the Umnngazana
river to the scuth ot Port St. Johns and at the Umtata river mouth.
Emaller arens of sone significance occur at Sordinana Bay and at
various localities in Pendoland. To the south of the Untata river
mouth there are only isolated clumps of trees at the Bashee and
Nxanxo river mouths and a stand of occasional trees in a few
estuaries to the southward.

Descriptions are given of several mangrove svamps in Natal and
Pondoland.

It is demonstrated that in many ways the southermmost of these
are more typically zoned than the northern and that the atypical
zonation is due to the presence of sani which appears to restrict
the prowth of certain spocies, notably Bruguiersa, Rhizophora and
Ceriops. Under conditicns where freshwater jinfluence is. strong,
Brupuiera predominates end -rows to 20 m; where the soil is wvell
drained Lumnitzera may reach lowWw intertidal levels.

It is clearly shown that where mangroves develop into a typical
mangrove swamp they are accompanied by the same asgemblage of
animals, and that these animals with [ew exceptions do not extend
to the south of the souther nmost mangrove swamps. Most of these
exceptions are only loosely aosoclated with the manproves. The
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mangrove fauna, &s such, is 1r fact a fauna of very sheltered
marine sShores and not an estuarine one, i.e., it is not a fauna
characteristic of regions with salinity gradients but of regions
with a variable salinity.

The article is accompanied by L figures, 2 tmbles and 1€
references.

-+ Macnae, Y., and M. Kalk, The Ecology of the Mangrove Swamps at
" Inhaca Island, Mocanbique. J. Ecol., 50: 19-3k. Feb, 1962,
This paper discusses the mangrove swamps of Inhaca islang,

. . Mogambique. These mangroves are among the southernmost in the
world. Two types of mangrove are recognized, a zoned mangrove
focused ¢1 a creek or channel and a longshore mangrove with rno
zonation. Jugeested reasons for this lack of zonhatlon are postu-

> iated. The zoration of animals is related %o that of the plants
and trees but it is deduced that the animals are only fortuitcusly
sssociated with the mangrove treeg and that their distrivution as
well as that of the trees ic controlled by (a) level of water
tavle; {b) resistance to water loss; and {c¢) correiated with this,
the demand for protection from the sun; (d) the degree of con-
solidation of the substratun, and in addition the animals may be
limited by {e) the availability in the upper layers of the sub-
stratun of a microflora, a microfauna and of orpanic debris sult-
able fer food,

Four illustrations ard 2 sketch maps o the nengrove swsmp at
the northern snd southern end of the island, es.d 33 references are
included.

Mahaphol, S. Teak in Thailand. Thailand Royal Forest Dept. Bangkok.
1554,

Maliwan, P.  Pretreatment of rice seedlirgs tn Chandeburi. Kasikorn

Manjikul, A. Plant fibres (Jjute and others) of Thailand. Jour.
Thailand Res, 3oe. NHat. Hist., Suppl. 12{(2): 261-2¢8, pl. 1-5. 19%0.
Largely economic data,

. Manures and manuring of pepper. The Naturel History Bulletin
of the Siam Society 1k (2): 4l-Lo, May 147,
Discusses the results obtained bty applying different types of
manures,

. Control of rice army worm. Kasikorn 26 {(4)}: u42l-429. 1952.

. Tobacco and derris insecticides. Kasikorn 27 (4): 323.327.
A 1954,
' Marcan, A. The story of drugs with special reference to 3iamese medice-
inal plants. Journ. Siam. Soc. Nat. Hist. Suppl. T{(2): 107-117.
1927.
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Markgraf, F, Monographie der Gattuny Gnetum, Bull, Jard. Bot.
(Buitenzorg) Ser. III, 10(k): aDT-)ll pl. l-14. maps 1-E. May.
1930. :

" Includes species from Thailand.

Marquand, © }.V B. Revision ¢of the 0ld Yorld species of Buddle,a. Kew
_ Bull. Mise. Inf. 1930: 177- 208. 1030,

rshall, C. Sustained yield management.of the menyrove salt-water
swamp forests of Fiji. Govt, Press, duva, 1951

Marshall, J.G.F. The Maihongson feorests in Siam. Indlan Fer. 27:
L76-484. 1 folded map. 1901.
A general description of the Me lan torest in the Maikoagson
and Muang Heng subdistricts, Chien-mal.

Maruyama, S. A peace corridor in Indo-China « A prﬂpoaal Japan
Quarterly 10: 1&6-1T%. 1 map. April-June 19+3.

Maurand, P. Une Richesse TIpnorde: Les Forfts le Fins a 2 Jeuilles du
nn-Bian {(Pinus werkusii): leur exploitation, leur reocnstitu-

tion, leurs prcduits. conservateur .es ioréts, Chel de la Jecticn
de Jylvieculture du Jud-Indochinois de¢ L'Instizut aec Recherches
Agronomlques et Forestidrs, Imprinerie :it'ixtreme-irient, Hanci.

1938.

. L'Indorhine ferestidre. iapport aw VTIe Conerds  international
d'acsrleulture trep!conle et subtrepisale,  sapric 137, L€
Lllustr. L =map. Hanei, 1938, o

This usei cortrivution, dividedl into L ehapters, deals witn:
the ferests o Qoo cning; forest exnioitaticn: :leurins3s - permanent,
ray system, Tor:sv atd brush f{res) forest manacement; Torest 9w
ceneration; weon (tlltizntion; «f-er frrest products; ant mancrove
weondland,

The publiasion ~arptalns o Lerfcs of sables; 11 nhouepraphs; 1
map on fa sealc of 102,000,000 nd o un alphavetieond List o the nmost
frequently used vernacular names o olants, mestl, treoes, o Tnde-
~hira ol econcmionl value, Wit “+eilr warrespendic - cotanionl name,
and Annamive, Jumbtoolan anu lass e names whonever avalintle,

. L'Indochine orestidre, not, Rech. Aporin, ot rer, o LPTnio-

ehine, 15C p. Hdanci, i,

vangrove 1o disaussed on pooes L3I7 to 141,

. L'Indourine Yeresvuidre, Institut des Recker-hes nr”\anmlqueq
et forestidres e l'Indoohine. 257 pr. illustr, 1 map, Fanci. 1643,
This 15 2 revisien o0 the Tirsct publication, puslished in 193,
by Maunrand cn the forects of Iwvlcehina. As in the crizinal edition,
this issue conuairs crhapterg on the forests of Indochina; their oxe
rloitation; ciearings for agricultural purpose, as well as Zanmare
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caused by forest fires; forest management; reforestation; timber
utilization; minor forest products; and an appendix treating with -
mangrove and post-mangrove formations; muong (Catsia siamea), and
tapping of pine for turpentine.
£ map, on a scale of 1:2,200,000, is included; also an alpha-
betical list of vernacular and corresponding botanicalnames of
species of commerglal wvalue, cited in the text; as well as their
Annamite, Cambodianor Laotian niwses when known.

McClure, F.A. Bamboo culture in the South Pacific. Unasylva (10)3:

]35~¢16. 1956,

Bamboo oceuplies an important part in the human economy of some
reglons, particularly in Southeast Asia and adjacent islands,
The majority of the people would be utterly destitute without it,
In vast areas bamboo is the one material that is suff'iciently cheap
and plentiful to fill the tremendous local needs., The author re-
views several factors related to bamboo culture and uses, includ~
ing the utilization of the leaves as a supplementary source of
fodder and bedding for livestock.

McFarland, G.- B. Thai-English dictionary. Bangkok Times Press, Ltd.,
Bangkok 1f~xxi, 1-1019, 1-39, 1941, ' '
A separate alphabetical 1ist of latin names of plants with their
Thal equivalents is given in the Addenda, c¢n pages lu-39,

MeNeil, Gomer T. Machinery for the photo interpretsr. Photogrammetric
Engineering 19(1): 121-12L, Published by the American Society of
Photogrammetry, March 1953.

Merrill, E. D. An enumeration of Hainan Plants. Iingnan Science
Journal (Lingnan Agricultural Review) 5 (1&2): 1- 180. JHov. 1027,
Hainan lies just within the tropics between 17° 52° and 20°8'
north; its latitude being approximately that of Hawaii and of Cuba.
It is separated from the Luichow Peninsula on the mainland of
southeastern China by the shallow Hainan strait, which has a wid<vh
of about 15 miles (24 ¥ms.). 7The island is about 100 miles
(160 kms.)} long and 90 miles (24 xms.). wide. Its ares is approxi
mately 14,000 square miles, or nearly twice the size of the state
of New Jersey, and almost exaztly that cf the island of Fermosa,
The northern half »f the island is a comparatively level plain
broken by cecasicnal low peaks, sloping gradually up toward the
ranges of the interior. The southern half is rough and mountainous,
the various rangés culminating in the Five Finger Mountains (Ng Chi
Leng), which attain an altitude of about 5,000 feet (1,900 m.).
An enumeration of the known plants from the island of Hainan is
included,

. Plant life of the Pacific World. 295 pp. 256 [igs. The

Macmillan Company, New Yerk. 19hS.
This publication, aimed mainly at the needs of the lay reader,
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is one of a series describing the naturael history and peoples of
the Pacific Qcean and of its innumerable islanws, larze and small.
Although more than 50,000 different specles, representing 2,500
fenera, of higher plants are new known in the Pacific area, the
author believes that many thousands still await discovery and study.
Many regilons are characterized by strictly limited and relatively
few types of plant life, such as the small low islands in the
racific Ocean, and those in the extreme ncrth. Others, such as the
larger islands in Melanesisa, Papuasia and Malaysia, support an ex-
traordinarily rich plant life. ¥hile many parts of the area have
been extencively and intensively explored from a botanical stand-
point, few have been. covered by exhaustive descriptive manuals or
even by published lists of the known species,

Subjects discussed in the respective chaplers are: the safe
forest and jungle of the troplces; general principles of botanical
clasgification;. plants of the seashore; mangrove forest; secondary
forests and open prasslands; primary forest; noteworthy plants of
special interest; weeds and sheir sipnificance; cultivated plants;
Jungle foods; proolems of Melaysian plant distribution; problems
of Polynesian plant -listribution; the significance of certain local
plant names; data on specific islands and island groups: and notes
on botanical history, explcoration and bibliography.

., and E, H, Walker, A bibliogzrapny of eastern Asiatic botany.
i, 719 pp. € maps. Published by the Arncld Arvoretum ol Harvard
University, Cambridse, Mass, 1428,

A comprehensive work includins the principal reflerences on Siam,
Indo-China, Purma and India.

leslier, A, les Forets du Tonkin. J3érie Hanci. No. 13. Congres
D'Agriculture Coloniale. Gouvernement Général de 1'Indochine.,
Hanoi-Haiphong. 1918.

Metcalfe, C. R. The structure and botanical identity of some scented
voods from the East. Kew Bull. Mise., Inf, 1935 {1): 3-15. pl.
l"ao 19330

Includes some specics native to Thailand.

Meyer, A. Ueber einipge Zusammenhaen ¢ zwischern Klimbt und Boeden in
Puropa. Chenie der Erde., 2, ZG7-347. 1926,

Meyners d'Estrey, l. Chronique de Jiam. Bull. Soc. Mat, Acclim. 35:
668-671. 1886.. :
A pgenerzl aceount of plant products of economic value,

#ills, L.A., and Associates.,  The llew World of Southeast Asia. 4h5 pp.
1l map. The University of Minnesota Precs. 1949,
This publication contlains a chajter on french Indochina by
Charles A, MMicaud; and a chepter on Thailand by K.P. Landon,
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‘Ministry of Agriculture {Thailand). Thailand ard her agricultural pro~
lems. 116 pp., illustr. Bangkok. 1949,

This booklet was compiled by members of the National FAO Come
mittee at the sugzestion of the Ministry of Agriculture of Thai-
land, as a source of information for those interested in FAO
and other international organizatiens. Divided into 12 chapters,
it contains data on rice culture and rice pests; veterinary work
and biolcgies; irrigation in Thailand, aquatic resources and
fisheries; the forest resources of Thajland and their eccrnomic im-
portance; the cooperative movement in Thailand; Agriculturel In-
stitution at Kasetsart University; nutrition activities before
and after the war; malarie and agriculture in Thailand; supplementary
study on the trend of rice consumption; and the rice trade of Thai-
land,

+ Thailand and her agriculturel problems 159 pp. PBangkok.
Nov, 195C. _

This booklet was written and compiled by members of National
FACQ Committee, Ministry of Agriculture, and originally issued in
Meoceh 1959, Tt was reprinted in Nov, 1950, and the date brought
up to date.

. Annual reports for the years 1948 and 1950 to the Food and
Agricultare Organization of the United Netions, Bangkok. 1951.

. (Thailand) Annual report for 1948 to the Food and Agriculture
Organization, 36 pp. Bangkok, 1948.

Divides into 3 sections, with 7 appendixes, Discusses the pre~
vailing food and agriculture situation and prospects; per capita
consumption; imports and exports; principal crops; and livestock
products.,

« Annual report of the Government of Thailand for the year
1951-52 to the Food ard Agriculture Organization eof the United
Nations. 52 pp. Bangkok. (limeographed). Bangkok., 1952, _

This report contains infeormation con progress and devalopment in
ugriculture, fisheries, forestry, nutrition, cooperative movement,
merketing, and a gerneral review of economic situation of Thelland.

+ Thailand economic farm survey. 269 pp. (Mimeographed).. Banzkok.
1953,

. Some agricultural statistics of the Minlstry of Agriculture,
T IoMT 5h Bangkok. July, 1955,

. A statistical review of Thal. agriculture, 1954. Bangkok, 1956.

. . Unpublished phenclogical data for various crops. Dert, of Rlce
«  and Dept. of Agr. Exper. Ste. Danzgkok. 1956,
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. Agriculture in Thalland. 231 pp. illustr,, with maps.
Bangkok. Sept. l961.

In 1940 the Ministry of Agricwlture issued 'Thailand and her
Agriculture Problems', which was the forerunner of this contri-
bution. The objective was to provide information on agriculture in
Thailand, and to establish a foundaetjon for technical improvement
on various phases of agriculture within the country.

This publication, containing 11 chapters, itreats with: agri-
culture; rice production and export; other economic crops, such
as corn, cassavae, fiber crops, sugarcane and ruober; aquatic re-
sources and fisheries; livestock development and veterinary ser-
vice; irrigation; forest and forestry program; agricwltural
education; health and agricultural development; agricultural co-
cperatives; and rice export of Thailand sf-er World War XI.

Ministry of Commerce and Communications, Thailand. The rice industry
of Siam. 16 pp. Bangkok. 1926,
A brief treatment ol rice and its significence to Thailand; also
the methods, period of planting, harvesting and marketing o this
important crop.

. Lac cultivation and trade in 3iam. 12 pp. Qct. 1926.

Lac is a product cobtained from the lac insecit, and ceontains a
dye and a resin. Formerly, the lac-dye was utilized as a cube-
stitute for cochineal. After the discovery of analine, lac-dye
became of little value, but when a method of using the resin was
discovered, %“he latter became an important artizle cf inter-
national trade. The most important lac-producing countries are:
Thailand, India, and the former rrench Indochina., Thailand supplies
sticklac or raw lac only, and has been an important soulrze of this
cultivated product for many years. Despite competition from syn-
thetie products, it continues to be a steasy article of export from
Thailand.

The Recerd. Vol, 6. July 1926-April 1927, Bangkok. 1928.
Contains statistics on trade, passenger traflic, rice crop and
export trade, timber market and tin output.

. Giam, nature and industry. 1930.
Chapter ten deals with Flora.

Mitchell, B.A. Qrnamental, roadside, and shade trees. The Malayan
Ferester. 96-144,  April 1964,

The sutject matter of this article is intenticnally limited to
the lowlands of Mataysia and no consideration is given to species
suirable for use in the highlands (ca. 3,500 feet and upwerd), or-
to fruit trees. Cursory discussion is given to: collecting seed;
planting and raising seedlings; transplanting larger trees; care
and maintenance; availability of seed or seedlings; and suitability
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for particulaf sites or purposes. There is a descriptive list of
selected specles; also an index "to vernacular and common names;
and a list of plants sold in Penang and Singapore.

Mohr, E.C.J. Soils of equatorial regions, with special reference to
the HJetherland East Indies. Translated from the Dutch by Robert
L. Pendleton. Eiwards Brothers, Ann Arbor, Michigan, 194k,

Moldenke, H.H,. The xnown feographic distribvution of the members of
the Verbenaceae and Avicenniacese. l.104%, New fork. March 12, 1342,
Includes plants of Thailand.

. An alpnabetized list of citations: Part I. A. to H.: 1-32:,
14is¢;  Pert IX. H. to L.: 327-052. 19497; Part IIT. L. to 3.:
€53-973. 1049%; Part IV, S. to Z.: 979-1304. 1gh8.igy,

Tne author's determinations of specimens by collectors, in-
cluding institutions, scme from eastern Thailand; covers Vire
venaceae, Avicenniaceae, and Ericcaulaceae, '

. The known seozraphic distribution of the rembers of the
Verceraceae, Avicenniacease, 3tilbaceae, 3ymphoremaceae, and
Eriosaulaceae, 1-215. 1940,

Determinations of specimens arranged geographically, incluaing
eastern Asiatic lcecazlities,

Moodle, A, W, vorkinz plan for Lelta Ferest Division, Maymyo, Barma.
Jupterintendeni Jov. Printing. Ran;oon. 1924.

Morarnze, P, Culture de l'levea et du Coldnies, Gouvernement G€nérel ie
1'Indochine. oérie Saigon Bulietin Ho. 11, 23 pp. 3aiszon. 1912,
Ciscusses the planting of rubber and coconut palm in Cochinchkina
(n.ow part of South Vietnam).

Moseman, A.H. (Ed.). Agricultural 3ciences for the Developing Nations.
T AAAL Symposium, Vol. 76, 232 pp. illustir., ref. index. Amer,
Assce. for the Adv. of Sciencve. YWashington, D,C, QOct, 195k,

Taiz is based on a symposium presented at the Cleveland AAAS
meeting, December 1553, to discuss the role of agricultural science
and technology in the acceleration of economic progress in newly
developing nations. The 12 chapters prescant an informed summary of
the problems and opportunities of technical, economic and educational
assistance in apriculture, characterisctics of apricultural systems
in emerzing naticns; research to devise and adapt innovations;
eduration and develeopment of human rescources; and establishing in-
dizenous instituticns to serve advancing agriculture. This boox
should be helptful in furnishing backgrournd experience for the use
of azricultural rlanners in newly emerging countries.

Contyibutors include officers of the Agency for International
Development, the U, 5. Department of Agriculture, Purdue Unilversity,
The rord Foundation, Ohlo State University, Corneil University, The
University of Chicago, and the Rockefeller Foundation.



Munsell, A.E.0. Munsell Book of Color. Defining, explaining and
i1llustrating the fundemental characteristics of color. A revision
and extension of 'The Atlas of the Munsell Color System.' Pub-
lished by Munsell Color Company, Inc., Baltimore, Mi., 42 pp.,
charts, 1929,

. A color notation. An illustrated system defining all colors
and their relations by measured scales of hue, value, and chroma.
T4 pp. Tenth edition. 1946,

,ﬂﬁschler, R; Lablatae siamenses novae. Repert, Sp. Nov. Fedde P
268-270. 1907.
‘Based on Hosseus' collection.

Narkswaski, M, TFarm Management Problems in Thailand., World Crops.
Pages UL55-459, illustr. Dec. 1963,

Thailand is an agricultural country, with about 85 percent of
the pepulation engaged in farming. A large proportlon of the
natural, income comes from agricultural production and 90 percent
of" exports consists of agricultural commcdities., However, an
economic survey ccnducted in 1953 reported that the average net
income of & farming family was only about U.3. $150.00, and that
about 45 percent of this was derived directly from farming. The
average family size was about 5 perscns, end consequently the
averase income per capita was very small,

There is a need in Thailand for well-trained workers in farm
management. Although many present-day workers have years of
experience in the service, relatively few have sufficient basic
knowledge of farm manarement, There is a need to provide training
for these workers if they are to have o proper approach to scien-
tific farm management. At present only Kasetsar+. 'miversity
offers courses in this rield. Thailand still has many problems
in farm management, but progress is gradually being made in
solving then.

National Economic Couneil (Thailand). Monthly Bulletin of Statistics.
Bangkok. June 1332, (Mimeographed).
This Bulletin was prepared undi2r the supervision of M.C.
Athipurn P. Kseusri, Director of the Jovernment Statistical Serviee.
It contains dats on population and other vital statisties; agriecul
ture and fishery; foreign trade; price and cost of livins; manu-
Facturing production; mining; electriecity pewer; anld labor force.

Neang, S. Contribution A 1'¢tude des forfts claires des Trois-
Frontidres, Tl pp. 1952.

Helnes, B. Notes on Carex. Kew Bull., Misc. Inf. 1939: 657-650. 1939,
Three new Thai species are cited,
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Nessel, H., Die Barlapppewvachse {lLycopodiacene). BEine beschreibende
Zusammenstelluns mit besonderer Bertucksichtigung ihrer varietatin
und tormen. L4Oh pp. 1 pl., 87 figs. Jena; Custav Fischer. 1939.
Includes species from Thailand.

Nguyen, Van C. lLa Forét vietnamiemne et la politique forestifre
naticonale, 17 pp..ﬁcretar¢at d'rrat 4 L'Agriculture. Sept.-Oct.
1359. '

Thig paper traces briefly the history of the forests of" Vietnam,
conceding that little was known up te the Colonial period., Tt was
known, however, that up fo that time about three-fourths of the
country was covered by forests., But by 1335 only about h2 per-
cent of the country was covered by lorest growll.,

The anthor makes a comparison, irom the standpoint of economics,
between f'orests in temperate and trepical areas,

Noakes, C.3.P. A yteld table for meranti. Malayan Forester 6:
20h. 1937.

. Mangrove. Proc. #ourth sorld Forestry Congress 3: h15-419,
1964,

This contribution refers to lansrove waodland subgect to tidal
inundation, with particular rolorence to Malaya, It treats with
its occurrence; composition; site factors, such as soil and climate;
natural succession, ecolosical Jdevelopment aflter cutting and other
disturbance, and animal ccolouy, silvics, including seediny and

growth hﬁbito of rrincipal species; and silviculture.

. ltangrove, Tropical Silviculture 2: 309-313. FAC. Rome, 1957,

Noyon, ¥. Regeneration naturelle on forét tropicaic. Le 'Diptero-
carpus deyrei’ (Dau) sur le versant cambodgien du Golfe de Siam,
Bois ot roréts des Tropiques S{-): 368-378. 1948,
Hotes on natural repeneration in tropical forest, with emphasis
oii Dipterocarpus deyeri {vernacular name 'dau') growing on the
Cambodizn side of tne Gulf of Thailand.

Nuttonsorn, M.Y. The thysical environment and apriculture of Vietnam,
Laos und Cambodia. 137 pp. T3 figs. with appendix. American
Tnstitute of Crop Ecology, washington, D.C. 1953, (Mimeographed).

This is a compilation of Jduta exiracted from fleld surveys, pub-
lications and reports covering a widée range of sources., It con-
tains chapters on forestry, clinate and soils, agricultural crops
and livestock.

The appendix includes 73 tables with data on temperatures and
precipitation recorded at G4 nweteorologiral and climatological
stations, '

. The physical environment and agriculture of Thailand. 256 PP,

1 map. 05 tables, ki f'igs. American Institute of Crop kcology,
Washington, D.C. 1963, (Mimeographed).
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This is a compilation of survey data, published materials and
field repoirts ¢n Thatland. It contains A discussion of the general
and comparative geography of Thailland; climate; variations in
rainfall; floods; droughtss; water control systems; climatic classi
fication of the natural vegetation of Thailand; econcmic classifi-~
cation of the forests of Thailand; soils and farm-land use of Thai-
land; etonomic backpground and principal agricultural products of _
Thailund; agricultural experiment svations and studies of varieties;
phenology and yield of rice; distribution mnd production of farm
erops; local field practices; control of crop pests, crop diseases;
and weeds of Thailand.

Nyyssonen, A. Aerial photographs of tropical “orests. Unasylva 16
(1}. No. &. pp. 3-12, 5 figs. 1962. ‘

The sum of the factors of the environment that- influence tree
-growth is measurable on aerial photopraphs to the extent that the
key features of the environment can he recognized. Tree growth
reflects thelocal climate and seoil, local climate and soil meisture,
in turn, are apt to be ¢losely related to the topography. Topo-
graphical data can be classified accuralely from the stereoscopic
image, :

The following factors are described a2t s.me length: tree specics
identification; classification of forest cover types; and guanti-
tive estimation of growing stock. Dependingz upon the quality
of photographs, such information makes it possible to nssess the
value of aeriasl photographs as a source of practical information
for use in forest survey.

In some cases identification of tree species from aerial photo-
graphs was remarkably successful, but on the whole the resulis were
not adequate. Several successful experiments, however, showed that
imrortant Iorest types can be detected from aerial photographs,
althoupgh checking and supplementation from the ground is also often
necessary. .

Photo~interpretation alone seems adequate for a survey of cer-
tain forest types. Sometimes this can be accomplished by aircratt
or nelicopter raconnaissance without photography. But it should
be emphasized that ground work can not be dispensed with in tropical
forest surveys, '

The use of egerisal photographs has important advantages in forest
surveys. Above all, aerial photozraphs enable a study of strati-
fipation and arrangement of the ground work to be made in the moct
efficient manner, and are an exccellent tool in surface area assess
ment. Photographs are also usefnwl in practical survey work, in-
deilineating roads, drainage, major tepographical features and forest
poundaries, Consequently, gombined aerial and ground surveys seem .
to be the best procedure to make rorest inventorics.

A list of references is included.

Opawa, ., K. Yoda and T. Kira, Nature and Life in Southeast Asia,
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Vol I. A preliminary survey on the vegetation of Thailangd.
pp. 21-157. 25 tables. 7L figs, illustr. Osaka City University,
Osaka, Japan. March 1961.

This publication represents the results of & preliminary ecolegicel
study on the natural vepetation of Thailand, especially or the
ncrthvestern region, made by the Osaka City University Biological
Expeéition to Southeast Asia during 1957-58. '

- Qbservotions were made during four months of travel in the ary
season, Filve principal types of forest vegetation were vecognized
in the northwestern region: 1) Savanna forest - Dipterocarp
savanna and Mixed savanna forest; 2) Tall deciduous or monsoon
forest; 3) Evergreen gallery forest; I) Subtropical semi-evergreen
forest ecotone; and §) Temperate evergreen forect,

Description of the forests of Burma given by Stamp reveals
the close resemblance between Thailand and Burme with respect to
forest types and their distribution according to climate. Four
sample stands of forests and three of grassland vegetarion were
selected for Iintensive studies of their floristic composition,
community structure, standing crop and soil orzanic matter, The
floristic compesition of the four forest stands are descrived in
detail, based on a census of all trees taller than breast high.
Struclure of the forest communities was analyzed with special re-
ference to stratification and dispersion of individuals ond specles
over the plots, Eleven sample trees were felled in SPleoted atands,
and allometric relations between DBH, stem heizhi, D“H leaf anouny,
total leat’ area, amount of stem and branches, etc., were cxam.nad,

Total leaf area on unit ground surface cr leal area index (LAIL)
in the forest plots was estimated. Ieaves, stews and branches of
the sample trees, specimens of grasses and shrub shoots, leat and
branch litter and half-decomposed organic materials on the yround
were analyzed separately for their carbon and total nitrogen content.

The literature cited contains 8i titles. A series of 55 photo-
graphs of forest formations supplements the report.

iiver, D. Argostemma concinnum Hemsl, Hook, Icon. PL. 2i: pl, 2380.
1895,
A new specles from Thailand.

. Lysimachis grandifolia Hemsl. Hook. Icon. Pl., 25: pl. 2105,
1895,
Native of Thailand.

*Neil, L.C. Some effects of artificlal def'oliation on the growth
of Jack Pine (Pirus banksiana lLamb.). Canadian Journ, Bot. L0(2):
273-280. Feb. 1902,

Young jack pine (Pinus banksiana Lamb.) were defoliated manually
to measure the effects of défoliation on pgrowth of the species, and
to determine the relstive efficiency of foliage of different apes
with respect to growth, The removal of 2-or 3-year old roliage had
no appreciable effect on tree growth, but their joint removal
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reduced height growth., There was also a reduction in height growth
by the removal of l-year old folisge. Current foliage was found to
be essential for the maintenance of normal height, diameter and
shoot growth, 1Its removal induced high bud mortality, the production
of profuse adventiticus growth, and a reduction in the rate of s oot
elongation., Complete defoliation resulted in the deatn of the tree
shortly thereafter. Growth reduction resulting from some cof the
treatments following defoliation dcon showed intestation Dy the
Swaine Jack-pine sawfly (lieodiprion swainei ifidd.}, ~The results

are compared with those obtained by several otner wcrkers in the
tield,

OfNeill, H.T., and «.J. Nagel. The Minythescope: an instrument for
viewing any type of pnotosraphy in ¢radually iecreaslis: size (or
scale) for many purroces. Part IV. Instrumental ai:ds in Photoe
interpretation. Ihoteprammetric Engineerins. S33=3535,  June 1957,

The minythoscope is an instrument desirned te facilitate obe
servation and the comparative study of opjects as waey beccome
smaller in size, in crder to u¢scove" W“LL ceneral principles, Lf
any, are involved when details vanish and .oalesce into o new but
often characteristic conriguration.

Orleanrs, irince i,d'., Arcune Tenkin and Siam, iexii, +2& pp. illascr.
1 Jelded map., London. 1ioh
An mnelisa translation oy C. B, Putnam ot this zravellar's
account, Wwith bctanical cocervations,

. ‘rom Tonkin to Inuzia oy the source o tne lrawani, January
Ta5 . January '96. i-xii, 27 pp. illustr. 1&03,
ITneludes, on pages «{=-.31, a list of plants n~ollected by A.
“ranchet,

ey

Cstenfeld, C.He A list of tlants collected in tne Ranens Distrizs,
Theer Siam, by Mr. B, Linhard, aetermined by 2.3, Tlarke,

e W \I—}C

Hieronymus, O. 3tapf ard sublished by the 3Sctaniceal Museun cf

Jopenhagen, Sull. Hernt, Zciss. Ser. II, I l¢j: 7CO72.. July 1005,
1

A systematic enumeraticn; includes ferns, seed piants and one
fansusn, With several new species,

. Utricularia duee novae 3iamenses, Lerert. 3p. Lov. Jedde 2@
voer i LO0G, .

U, siamensisc and U, scaminilera; new syecies cellected =y J,
Sermidt, -

Owens, J.3, Better yiclds with lertilizers, Intl. Rice Cemm, Uews
letter T: 7-9. 1953
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Panyzslaksane, P. Characteristics of some varieties of rice. Kasikorn
23 (5): 325-332. 1350, :

.; rnd S. Bhakdi. Influence of the time of bharvesting on the
milling quality of paddy. Kasikorn 26 (3): 317-331, 1953,

Pes ivunna, P, Obstacles in Increasing the upland crop production in.
N the northeast, Kasikorn 27 (3): 236-238. 1954.
Pasquier, P, Les colonisation des terres incultes. Gouvernement (&n€ral
N de 1'Indochine.. Bulletin No. 2. 18 pp. Saigon. 1918.
Treats with the settlement of uncultivated land.

Patrick, R, A texonomic and distributional study of some diailoms from
Siam and the Federated Malay States. Proc. Acad. Philadelphia
- 88: 367-470. . 11 plates. 1937.
Contains en extensive bibllography on payes hh8-470.

*

Paulson, R.  Lichens from Kaw Tao an island in the Gulf of Siam.
Journ, Siam. Soc. Nat. Hist. Suppl. 8 (2): 99-101. 1930.
A list of collections by A.F.G. Kerr.

Pelzer, K.J. An economic¢ su;:ey'of the Pacific area. Part I: Popule-
tion and land utilization., 215 pp. 188 tables. Inst. Pacific
Relations. WNew York. J1Qul,

This is oue of a group of monographs designed to bring up to
date the Economic Handbook of tiie Pacific Area, published by the
Institute of Pacific Relations in 1934,

Pendleton, R. L. Some interrelations between agriculture and forestry,
particularly in Thailand. Jour. Thailand Research Soaeiety 12 (1):
33-52. 8 figs. Bangkok. Dec. 1939.

- This paper calls attention to some of the less well-known facts
and relationship between forests, climate and agriculture, In the
humid tropics agriculture and forestry are very closely related, 88
contrasted with conditions in temnerate regions where, in some re-
spects, horticultural, agronomic and forestry methods and practices
are relatively distinet. Inasmuch as forestry methods are in-
creasingly important in the conservation and mansgement of the soil
in {ropical regions, and the methods of producing certein upland
erops are not generally understood, it seems worth while +0 con-
sider some of these methods, Certain misconceptions regarding the
interrelationships between forests and climate are mentioned, be-
cause of thelr immediate effect on some agricultural prcblems, A
rather different emphasis regarding these inferrelationsnips is
noted, hence some of the statements may seem radical. The purpose
of the emphasis is to attempt to discouni certain conceptions re-

- garding the effects of forests which, though generally held, are
st11l faxr from being definitely proved,
Forests, although they transpire much water from the soil, and

247



may hold back even 20 percent of the rainfall {rom reaching the soil,
nevertheless facilitate, thru the production of orpainic matter, .
molsture percolation into the seil. They alsd retard the run-off

of rainwater to such a degree that they render the water which
actually flows off more usetul, ns compared with that 1rom slopes
without forest. This is becauss the foresis contribute to the

more unii'crm flow of streams throughout ths year, thus preserving

the stream chonnels and other associated benef'its.

Pioneers and primitive pecples have always had dendropnobia and
have uged caingin shifting method of agriculture. Fractivea to the
extreme caifzin agriculture leads o the extinection or peoples thru
the development of grassy deserts, and which persist as a2 resurt
of annual burnim. Such consequent grass lands canneot be cultivated
with primitive bhand tools, the only kind availeble to these n*ople.
Annual fires also prevent forest regeneration.

e ecaingin system can be replaced by horticultural or clean cule-
ture methods, such as are used in temperate regions with the use of
strong plows drawn by draft animals c¢r tractors, HNevertheless, such
types of cultivation encourarse soll crosion and rapidly deplete the
s0il., Tropical soils planted to rubber, tea and coflee, for exsrple,
have sutfered serijiously thru the application of these types of cultbi-
vation. Tropical seils usually are not nearly as ricn a8s is supe
posed; the prolifiic grovch of the tropical forest is mioleading;
and the deterjoration of tropical forest soils after clearing is
more rapid than that of temperate zone soils. In the case of soils
planted to Pard rubber (Hevea), the practice is to use forestry
methods, by planting permanent cover crovs to prevent erosion and
to conserve fer+ility.

If seil fertility is to be conserved and the interests cof the
population are to be served, it is necessary to have a balanced de-
velopment of [orests and apriculture, HNot conly are tiee products
a5 well as annual grains and similar crops essential to man, but
these crops are dependent upon an extremely thin, easily damaged
and slowly repaiced soil. While soil erosion, if excessive, is
cericus and completely destroys the foil, some ercosion is necessary,
neverthelass, to remove slowly the completely weathered out and im-
poverisned surface material.

. Scil erosion as related to land utilization in the humid

" tropics. Proceedings of the Sixth Pacific Sciernce Congress i:

905-920. 193¢,

. Laterite in Siam and Cambodia. Proceedings of the Sixth

Pacific icience Congress #: 900-97L. 1939.

S——

. Further notes on laterite, Proceedinrts of the 3ixth Pacific
Sceience Congress 4: 973-975. 1939.

. Soil erosion in the tropics. Journ, Norestry 38 (r¢): 753-
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) Attention is drawn to the fact that training in Soll Science
in temperate countries is inadequate for the full appreciation,
Proper interpretation and management of tropical soils, There is
& brief discussion of soil erosion in Th&iland.

+ Soils of Thailand, Jour, Thai. Res, Soc. Nat. Hist,. Sappl.

12 .(2): 235-260, 16 figs., 19%0.

. Impressions of the Philippines and the United States: from
the notebook of a soil scientist. Thai. Pes. Soc, Bull, {for- -
merly the Nat. Hist, Suppl.)} 13 (1): 1-20. 9 plates. 1941,

Thiz is a pgeneralization and comparison of the solls of the
Philippines and the United 3tates with those of Thailand.

. Laterite and its structural uses in Thailand and Cembodia,

Geogr. Rev. 3L: L77-202. 63 figs. 194l.

+« Some results of termite activity in Thailand soils. Thai

Science Bulletin 3 (2): 29-53, illustr. April 1941,

Much has been published about the destructiveness of termites,
.In many parts of Thailand these ubiquitous incacts are of cone
siderable benefit to frrmers. Millions of mounds built by ter-
mites furnish the ferw rs with small plots of modified soil wrich,
‘when utilized properly, are useful for the production of tobacco,
catton, chillies, vegctables, and mulberry leaves,

Large quantities c¢f calcium carbonate, in the form of cone
cretions,. resembling sankar, are formed by these insects. The
characteristics of the termitorium developed by these lnsects and
the imporcvance of the mounds for agriculiural production are des-
eribecd.

. [aterite, or Sila laeng, & peculiar soil formation, Thai

Science Bulletin 3 (3-b): &L-77. illustr. Dec. 1941,

In gradually-sloping land, around the well-watered rice plains
of Thailand snd covered by slow-growing, open forest, the =2il is
light sandy with a layer of 'hardpan' of lron oxiies and related
compounds known as ‘'S3ila laeng'., This materiel is laterite which
-has developed in the soil during the ccurse of many ages.

The author gives a summary and conclusions on the subject,

. supplemented by 2¢ references.

. Importance of termites in modifying ceitain Thailand soils.
Journ, Amer, Soc. Agron, 2i (k): 3h0-3sh, 3 figs. lok2,
This is a summary of the more exteasive paper published in Bang-
kok in 1941,

. Land use in Northeastern Thailand. Geographical Review 23 (1):
1%-h1. illustr. 1 map. The Amarican Geographical Soclety of lew
York. Jan, 1943, ‘

Hortheastern Thailand, often knowh as the Korat Plaleau, from
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an old name of the principal town, lakorn Rachasima, lies between
the great eastward bend of the Mekong River and the Dong Phya Yen
Mountains. It comprises 167,000 square kilometers (Ch,CCQ square
miles), or nearly one-third the area of the entire wingdom. The
author dilscusses briefly the climate of this northeastern rerion;
rocks, soils, and natural vegetation; the people; apriculture; rice
and rice fields; shifting apriculture; cattle raising and associated
activities; rice milling; hogs and poultry; (ruit and other tree
crops; benefits of termites; forest utilizetion; aml sources of
salt.

The article is well illustrated.

. The formation, development, and utilization of the s0ils of
the Bangkok Plain. The Nat. Hist., Bull, of the Siam Soc. 14 (2):
1-L40, 1 map, 7 illustr, May 1O4T.

The soils of the Bangkok plain exemplify many sta~es in the
developmenty of, laterite from riverborne alluvium. ome stages
are: carine clays, young clays producing qood padl, mature, less
fertile clays, senile unproductive soils and laterite. The rew
Juvenating efiects of river action, salt water and of riverborne
silt on meture =nd senile s¢ils are evident,

Bangkok has leong bteen a lerze conswning center and, until re-
cenl years, transportation from areas with scils naturally adapted
to year-round productian of fruits and veietables was not practi-
cable. Therefors Chinese methods of diking, draining, and rideinzg
bave been extensively used 1n the Bangkok area to adapt these heavy,
wet 21,3 fov “he prowing of vegetnbles and fruit trees.

. Trpressions of Doi Pulanka. Jour. of the 3iam, Soc. 2: 1hh-1L8.,

7 figs . 19480

Some notes on the Yao and Miao villages, and land utilization on
this mountain near the border of Laos

. Improving soil productivity in Southeastern Asia and the Indies,
U.N. Sclentific Conference on the Conservation and Utilization of
Resources. 23 pages. 1649, (Mimeographed.,)

Discusses the winique methods used by Chinese Tarmers to make the
most effective use of the limited amounts ol orpanic substances
in poor soils in that area. Most of this paper appeared subseguently
in the Co-op Grain Quarterly, papges 26-32, 10 figs. Chicaro. 1850,

. 30ils and land use in Peninsular Siam, Tech., Bull., No. 3.
178 rp. 33 figs. Thal Department of Agriculture. 1949,
Contains observations on soil profile and land utilizatlion,
assembled in the course of va tous field trips throuzhcut peninsular
- Thailand. '

. Hotes on soils and land utilization in Southeastern Siam; with
some ‘comments upon the improvement of the ajriculture of this area,
Techn. Bull., Ne. 4. 123 pp. 31 figs. Thai Department of Agriculture.
1950.
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This Bulletin surmarizes the observations made and presents de-
seriptions of soil profiles gathered in the course of numerous
field trips during 1935 to 1941,

_e - Agricultural ana forestry potentiajitieu of the tropies.

Apronomy Journal k2 (3): 115-.123, March 1950.
A presentation of facts and comparisons. based on extensive
travel in the tropleal regions of Asia and the New World,

e Report tc¢ accompany the provisionsl map of the soils and sur-

race Tocks of the Kingdom of 3iam. 290 pp. 1 map. Mutual Security
Agency, United States. Special Technical snd Economic Mission to
Thailand, Jan. 1953. {Mimeographed.)

This woluminous report complements a soil map printec in color
irn order to distinguish end separste the several soil bodles or
profiles. D5eldom does the color of the souil have any relation
whetsoever to the color Wwhich has been used to distinguish it on
the map. Hach of the varicus soil groups and types, in most cases,
represents a considerable range of soil characteristics.

Because of a greater or less variability of the wmap colors and
between those on the legend ‘sample' blocks, soil identifications
are checked on the map by means of numbers, indicated cn or close
to every soil body and the 'sample' block according to the anno-
tated soil legend in which 23 soil types are cited,

The publication contains a comprenensive discussion ¢f the soils
and cther pertinent data on the main topographic subdivisions of
Thailand: the principal river basins; the northern mountains and
valleys; the Central Valley; and the Korat Plateau. To supple.
ment, there are notes of field work undertaken in certain less Known
parts of northeastern Thailand; the Bangkok Plain; scutheastern
Thailand; and peninsular Thailand.

A brief annotated list of rererences is included,

. Thailand - Aspects of Landscape and Life. 321 pp. 51 photes.

26 maps and charts, Duell, Sloan and Pearce, 1962,

This well illustrated publication, written with the assistance
of others and completed after the demise of the author, is one of
the best sources of information on Thailand, It contains 10 chap-

“ters, covering such subjects as: the history of Thalland; its

physiopraphy and geology; soils, natural vegetation and animal

life; glimate and water econcmy; ihe agrarian landscape; irriga.
tion; rice agricwlture and farm systems; subsidiary crops; animal
husbandry and fishing; utilization of orests; mineral deposits and
their development; hydroelectric power, and its industrial poten-
tial; and the manufacturing industry, transportation, communications,
and trade,

+y and 5, Sharasvuana, Analyses and profile notes of some laterite

s0ils and soils with iron concretions of Thalland, B5oil Sciencze

Sk (1): 1-26, & figs. July 1942,
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. Analyses of some Slamese laterites. Soil Science 62 (6):
T L33-440, Dec. 1946,

These two contributions present certain overall considerations
and relationships between laterites and the parent materials from
which they have developed. The second paper contains analyses of
laterites gathered from ancient buildings. Unfortunately the
methods of analysis were not the most sultable to show their re-

“lationship to the best advantage.

Pham-Hoang-Ho., Cay~co micn nam Vietnam (Vegetation of Vietnam)., Bo
oc-gia Glao-Duo. 803 pp. figs. Taxonomic treatment with .
scientific names. Saigon. 1960. -

This publication, written in Vietnamese, treats with the plants
of Vietnam, arranged according to family, with a key to genera,
and a brief description of the species, A line drawinp acconm-
panies a large number cf the plants desecribed.

A list of vernacular names, arranged in alphabetical order,
with corresponding botanical names is included, '

Fhananuchorn, P. Forests of Siam and their resources. Siam Today,
753, 11 figs. July 1937.
A general account, largely concerning the exploitaticn of Thail
forests,

Picharn, P,¥, List of common trees, shrubs, etc¢., in Siam ... for
the use of foresters, timber {raders and students. 278 pp.
Bangkek Times Press. 1923,

Vernacwlar and latin names are given., Printed with wide space
for insertion of notes. Reviewed by A.F.G. Kerr,with critical
notes on vernacular names in Journ. Siam. Soc. 17: 21h.215, 1923.

Plerre, L. Flore forestitre de la Cochinchine. In volume 1l: pl.
1-96. 1879-83. &: pl. 97-169. 1885-88. 3: pl. 170-256.
1888-91., L: pl. 257-332. 1892-95. S: pl. 333~-400. 1695-99.
Register l-1h4. 1907.
A folio-sized publiecation containing plates with descriptive
letterpress, and illustrating forest plants  Issued in 26 fascicles.
It includes new species based on Siam coliections.

Pilger, R. Zvwel neue Bambuseae aus Siam, Repert., 3p. dov. Fedde 3:
116-217. 19006.
Oxytenanthera noss2usii and Dendrocalamus nudus; new species
collected by Hosseus.

Piper, C.V., and 3,T. Dunn, A revision of Canavalia, Kew Bull. Misc,
' Inf, 1922; 129-145. 1 map. 1922,
Includes Thai species.

Pisek, A,, and E. Cartellieri. 2ur Kenntnis des Wasserhaushaltes der
Pflanzen. IV. Jahrb. Wiss. Bot,, 88, 22, 1931, 1932, 1939.
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Polchart, P. Durian orchards in Dhonburi. Kasikorn 26 (6): 505-
511:_. 1952., :

. Mardarin growing in Dhonburi. Kasikorn 25 (6): 589-59h, 1953,

. Making palm sugar in Bangkok., KXasikorn 27 {4): 353-359. 1954.

Poore, M.E.D. Problems in the classification of tropical rain forest.
Journ. of Tropical Geography 17: 12-19. May 1963.

The author points out the many valid systems of clagsification
avajlable for any particular range of paenomens. Each of these
may be equally suitable for a particular purpose. YNor example,
leaves can be classified according to their size, shape, color,
venation, methods of development and other criteria. There is a
tendency in Biology to try to arrive at what is known as 'ratural'
classification. The taxonomy of plants or animgls has been cone
sidered, since the time of Darwin, to reflect the relationship of
orgarisms by descent, which is synonymous with-a phylogenetic classie
fication, In vegetation it is difficult tc establish a classifi-
cation on the principle of descent. Aong various possible classifi-

.cations the most valuable is probably that which reflects mozt
faithfully the relationship between vegetation and habitat. There-
fore, vhe aim of this article 1s io discuss wregetation, but not
from the standpoint of the ecosystem or with what Sukachev calls
the gecobiocoenose, which is a combination of the ecosystem with
the concomitant environment. This is not due to a failure to appre-
.ciate the value of such synthetle concepts, but it is necessary to
approach the task with a certain degree of realism. Th2 problens
of vegetation are sufficiently vast without including other equadly
large and possibly more complex filelds of research.

The author discusses the criteria - habitat, vbysiognomy and
floristics - propcsed for the classification of vegetation; the
intrinsic dif'ficultles in the classificaticon and ordinstion of
vegetacion; and stages in the classificaticr of vegetation.

This paper deals primarily with problems involved in the classi-
fication of vegetation rather than with the result. Knowledge of
the Rain forest iu Malaya, for example, is more advanced than iu
many equatorial regions, but basic data on its stiucture and pattern
are inadequate, Consequently it is still too early to develop
methods that are satisfactory and economical to classify forest
types and to determine their relation to habitat.

No conclusions were drawn from the results, but a number of
possibilities emerged which warrant further study. Preliminary
results strongly suggested that, at leazt in the upper stories of
the forest, there are a number of tree species which are approxi-
mately equivalent in their hebitat requirements at all stages, The
actual species which reach the canopy 1in any one plane depends on
the chances of establishment at the time the gap is formed. IF
many species behave 1n the sem2 manner it is possible that the best
means of classifying forest types precisely would pbe by other
vegetational crlteria.
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A cursory analysis of data gathered in Malaya by the author indi-
cated that there are e number of species in each forest type which
occur constantly in areas or half an acre. Although not all of

‘these are emergent or main story species, they may serve as & re-
liable means of defining and identifying veriocus forest types.

A bibliography of 18 titles is included.

Prain, D. The genus Chrozophora. Kew Bull. Misc., Inf, 49-120. 1918.
Includes Thai species, :

., and I, H. Burkilil. Diagnoses specierum novarum generis
Dioscorease. Kew Bull. Misc. Inf. 2: 58-66. 1925,
Includes Dioscorea gracilipes and D. calcicola; species new to
Thailand, - T

. The genus Dioscorea in Siam. Kew Bull. Misc, Inf. 225-245, 1
fig. 5 maps, 1927.
< A eritical treatment of 32 species incliuding several new ones.

« Dicscorea: Section Stenocorea. Kew Bull. Mise. Inf. 88-91.
1l map. 1931,
A systematic treatment, including two Thal species.

. Dioscoreme novae asiaticae. Kew Bull. Misc. Inf. 1933 (9):
cho-246, 1933.
Includes Dioscorea filicaulis and D. depauperata; new species to
Thailand, - B

Prain, D, and I.H., Burkill, Dioscoreae novae asiaticas, Kew Bull.
Misc. Inf. 425-427. 1930.
Includes D. craibiana, a species new to Thailand.

Prescott, J.A. and R,L. Pendleton. Laterite and lateritic Soils.
Commonwealth Bureau of So0il Science, Rothamsted Experiment Station,
Harpenden, Technical Communication No. 47. 5L pp. illustr.
Commonwealth Agricultural Bureaux, Farabam Roysl, Bucks., England.
1952,

The term 'laterite' was suggested originally by Buchanan (1807)
as a name for a highly ferruginous deposit first observed in
Malabar during his journey through the countries of Mysore, Canara
and Malabar in 1800-01. 1In the introducticn, the authors trace
the indefinite and often inexact uses of the term ‘'laterite'.

In subsequent chapiers there is a treatment of the field charao=
teristics of laterite; geographical distribution of laterite, in-
cluding its occurrence in Southeast Asig; the origin and nature of
laterite; and lateritic soils. The authors conclude that, after
a survey of the literature and historical data relating to the
origin of ‘'laterite’, the ierm has been used in two different ways.

An extensive bibliography on the subject is included.
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Pugh, M.A. Ecouomi:» development of Siam, U, 5. Department of Commerce
Bulletin No. 606. 45 pp. Washington, D. C. 1929.

This bulletin discusses the principal features of the economic
and commerclal development in Thailand, In its preparation, a re-
view was made of annual reports ci the varicus Thal government de-
partments, records of the official board of commercial development,
and & series of pamphlets on Thailand printed by the Bangkok Times
Press during Nov. 1926,

Purnariksha, R, The situation of phcsphate fertilizer in Thalland.
Kasikorn 26 {1): 92-97. 1953.

. Superphosthate vs, rock phosphate, Kasikorn 26 (6): 627-633.
1953. '

., and P, Thitatarn. Rice fertilizer trial, Kasikorn
25 (2): 1584167, 1952,

Quackenbush, R,S3,,Jr. The develepment of phote interpretation.
Menual of Photo Interpretation. Chapter I. pp. 1-9. 1960.

Queripel, A.L. Introduced plants. Journal Siam Soc. Nat. Hist,
Suppl. 8 (B): 335. 1932.
A brief note on Azadirachtia indiea, grapefruit, and lemon.

Quesnel, M.P. LiAgriculture indigéne en Cochinchine. Gouvernement
Général de 1'Indochine Bulletin Ho. 2. 47 pp. Saigon, 1918,
A discussion of agriculivre emong primitive people in Cochine
China, now a part of South Vietnam.

Ramiah, K. Factors affecting Rice production. FAQO. Agriculture
Development Paper No. 45. &5 pp. 1 table. Food and Agriculture
Organization of the United Nations, Rome, Italy. Dec, 135k,

This paper is a compilation of material on general conditions
of production in wvarious  countries, such as treatment of soil,
and climatle, geographic, eccnomic and social factors which
affect rice yields, for evaluation by India and other countries
to determine how to reise their production.

The data are presented in two forms: first, they are summarized
and analyzed in the body ol the paper; second, for the purpose
of clerity and comparison, they are arranged in tabular form.

. Fertilizer use for increased rice production. Intl., Rice
-~ Comm. News Letter No. 10: 1-9, 1954,

Ratanajan, P, Raising watermelon in dry season. Kasikorn 26 (6):
583-~588. 1953, :
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Ratenaprasidhi, M. Forest Industries and Forestry of Thailland. 31 pp.
Royal Forest Lepartment, Ministry of Agriculture. Bangkok. 1963.
(Mimeographed)

The forests of Thailand are the source of raw materials for
various industries. They may ke classified into two main categories:
major and minor forest products.

The first part of the paper is devoted to the major 101est pro-
ducts and treats with timber exploration, production of plywood
and veneer, chip board, manufacture of furniture, puip and paper,
and miscelianeous industries. The second part deals with minor
forest-products, such as bamboos, rattan, barks, tree erudates and
dye plants. The third part ireats with export and domestic con-
sumption. The fourth and fiftn parts discuss forestry and related
problems; and a short treatment of forest protection,

Reunkiser, C. The Life Forms of Plants and Statistical Plant Geography.
The Use of Leaf-Size 1In Ziologicel Flant Geography. pp, 368-378.
The Clarendon Press, Oxford, 1934.

It has lcng been known that & series of different adaptations
in the structure of plants enable them to endure excessive evapora-
tion, and thus allew them to live in an environment with Intense
evaporation, or where conditicns for absorption of water trom the

ground, either physically or physiologically, are fevorable. Ex-
amples of such structure are: (1) covering of wax; (2) thick cuticle;
(3) sub-epidermal protective tissue; (#) water tissue; (%) coven
ing of hairs; (O) covering of the stometa; (7) sinking of the
stomata; (8) irclusion of the stomats in a space protcceted rom air
currents; (9) diminution of the e aporating surface; etc.

The subject is so complicated that it is 4diffi-dt to reach an
exact appraisal of these adaptations in characterizing individual
plant communities viclogiceily. The fact is that in & community
which survives dry periocds, scme species are adarted to their en-
vironment in one way, others in different ways. e are still unable
to determine quantitatively the value of indiviuual aaaptatlonb er
the different combinations of adaptations.,

If wve examine and compare simple ana nompound leaves of plants
with the same Life-Tcrms in the same formations, or mcre preperly
in the same layer of the formation, {for ¢xamople the upper layer ol
the Deciduos phanerophytic vepetation of wocdlends, or the UDPper story
of the West Indian lversreen phanerophytic vesetation, it is found
-that compound leaves are cn an average much larger than simple '
leaves, and which belong to a smaller slze class.

Raunkiaer decided on % cladses: Leptophylls - 25 sq. mm. or
0.0Q0024 sq.mm.; Nanophylls - 9 X 25 egual 225 sq. mm.; Microphylls

9= x 25 equal 2,025 sq. mm,;' Mesophylls - 93 x 25 equal 18,225
bQ. mu.:; Macrophylls equal 9% x 25 equal 164,025 sq. mm,; and
Megaphylls.

Rawitischer, F., and R.L. Pendleten. Climate of Tropical Forests and

Savannas. The Natural History Eulletln of The Siam Society 15
{1): 89-111. Sept. 1952, .
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Under natural conditions the boundaries between tropical forests )
and savannas depeénd, generally speesking, upon the humidity factor,

An exact determination, however, of the amount of rain necessery for .
the existence of forests is very difficult. General coasiderstions
which lead to the estabiishment of rain factors, aridity coefficients,
end climatic types of formulae do not include the important physio.
lﬁgical factors of plant transpiration or the existence of subter-
ranean water reserves which may be stored at great depths in tro-
pical soils.

The data on water requirements of forests from classical plant
ecology are based upon the assumption that the present distribution
of tropical forests and savannas corresponds to the ecological con-
ditions of their enviromment. "It is known, especially from re.
.searches in central equatorial Africa, that great areas of savannas,
now occupying detericrated soils, were forested in former times.

More reliable data are obtained from the direct determination
of transpiration velues, whic. are scarce because of difficulty to
cbtain, or from a conputation based on the knowledge of the total
precipitation-and of drainage water of an entire river basin covered
by equatorial forest.

The practical importance of such data is emphasized, For ex-
ample, it is possible to distingulsh savannas which can be reclaimed.
A consideration of all the facts involved indicates how this re-
clemation can best be done, Tt is clear that agricultural methods
used in temperate reglons are inappropriate when applied to tropical
lowland soila. Such practices disturb the water belon.e cof tropical
soils, favor serious surface erosion, cause internal leaching of
soils, and there is evidence that they produce an irreversible dee
gradation of soil fertility.

oy

Raymond, M, Carices Indochinenses Necnon Siamenses, Mdmoires du Jardin
Botanique de Montréal, No. 53. 125 pp. Montréal. Feb. 1959.

Reinking, 0.A., and G.W. Gross. The kao pan seedless Siamese pummelo
and its culture, Fhilippine Journal Science. 19: 389.437, 1921,

Riech, R. W. Aerial photopraphy as a means of measuring plant ~cver
and composition., In Techniques and Methods of Measuring Understory
Vegetation. Proceedings of a Symposium at Tifton, Georgis. pp.
79-81. Oct. 1958.

Richards, P.W. The Tropical Rain PForest - An <cological study. 5S40 pp.
43 text figs. and 15 plates, Univ. Press, Cambridge. 1952.

This is probably the most authoritative end comprehensive re-
ference on this vast and complicated subject. It contains 17 chap-
ters, divided inte 6 parts. Part 1 - Treats with structure and
physiognomy of the 'Cropical Rain forest; Part 2 - The Environment;

" Part 3 - Floristic composition of Clinax communities; FPart 4 -
Primary successions; Part 5 - Tropicel Hain forest under limiting
econditions; and Part b - Man and the Tropicel Rain forest.
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A poatscript treats with the future.of the Tropical Rain forest.
Included also are a long list c¢f references; an index of plant
pames; and a generel index,

. The types of vegetation of the humid tropics in relation to the
soil. Proc. of the Abidjan Symposium U.N.E.S.C.0. prp. 15-23. 1961,
" This is a discussion of: 1) the principal types of vegetation in

the plains and lower mountain regions ot equatorial and subequaterial

zones and in adjoining tropical areas, and the so0ils in which tney

are to be found; 2) characteristies of soils in this climatic zone
vwhich influence the occurrence of vegetation, and the possible in-

fiuence of the various types of vegetation on the soil; and 3) eva-
Juation of the soil in bringing the land under cuitivation.

. Plant Life and Tropical Climate. Biometeorologs. pp. 67-75.

1962,

The absence of a cold season results in plant activities in the
tropics being limited by Jack of water rather than by low temper-
atures. The distribution of ratural vepetation types in the tropics
is thus mainly determined by the seasonal distribution of rainfall.
The effects of excessively high temrerztures on plants growing in
sorie tropical habitets has been little studied, but the survival of
some plant species in the smne areas seems to be dependent on the
cooling effect due to transpiration. Information on the growth
rates of plants, apart from a few cultivated species, is surpris-
ingly incomplete, Available data indicate that the very high rates
among some species depend on the ransid developmert of new leaf ares
rather than on net assimilation rates being higher than *hose of
temperete plants, Scanty evidence suggestis that the rate of eorganic
production by tropical forests is not much higher than in temperate
hardwood forests.

In tropical countrics, with little seasonal change, plants often
show regular rhythms of flowering, leaf change, etc., but these may
be out of phase with the climate, Iven vwhere there are marked wet -
and dry seasons, plants do not alwnys behave in the way expected.
For example, scme trees lose their leaves in the we% season, but not
in the dry period. Oeasonal rhytim in plants seems to be partly
dependent on internal physiclogical rhythm and not entirely on the
external environment. Even in Jctitudes where differences in day-
length are very small, day-length may be an important factor in
cortrolling flowering and other seasonal phenomena in plants.

Literature cited contains twelve titles,

ey K.G. Tansley and A.S. ¥att, The recording of structure, live-
form and {lora of tropical forest communities as a basis [ar their
classification, Imperial Forestry Institute, University of Cxford,
Institute Paper No. 19. pp. 3-19. 1939.
This paper fcims a valuable cupplement to Burtt Davy's Institute
Papzr No. 13, published in 1938. It embodiss the opinion of a
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Committee appointed by the British Ecological Society to report on
the classification of tropical vegetation. The suthors consider that
& natural scheme of classification should be based on the structure,
life-form and flora of the component communities, rather than on
mixed criteria  including habitat. They emphasize, also, that
Assoclations should be named from species present, not from a pre-
sumed formation to which the Acsociation belongs.

They have not attempted any reclassification of the Formaticns
as outlined in Paper 13, pending the accumulation of rore data on
the subject. They consider that the three main classes of Formation -
Woodland, Grassland, and Desert « do not require any special term
by which to designate them, and that the term Yormation-type is
most aptly applied to the aggregate of communities all over the
world dominated by a distinctive life~{orm, for example, Rain-
torest, Thorn-forest, etc., while such geographically distinct unit
of such o Formation-type is recognized as a distincet Formation.

A ugeful feature of this contribution is the reduction in number
of features to be recorded, from 96 proposed in Paper 13 to 42, on
the ground that the larpger number is likely to deter field in-
vestigators from attempting any systematiec recording of vegetational
data by the immensity of the task., The object of suggesting so many
factors vwas almed at sceuring the cooperation of those who, al-
though unable to undertske a definite ecological survey, are in-
terested in cognate subjects, such ns crnithology, anthropology,\
ete., and which aave a bearing on the bictic influences affecting
the forest, ' _

The authors point out that this paper is intended to ald foresters,
ecologists and botanists interested in tropical vegetation, and to
stimulate field investigations along definite and uniform lines,

dley, H.N, On the flora of the eastern coast of the Malay Peninsula.
Trans. Linn. Soc, Bot. II. 3: 267-408. pl. 61-66, 1393,
Concerns Pahang in the Malny States, but includes e few plants
from adjacent provinces of Thailand,

. The Scitamineae of the Malsay Peninsula. Journ. Str. Br. Roy.
Asist. Soc. 32: 85.18h. 1899, .
Includes some Thai species.

.  Hew Malayan plents. Jourrn. Bot, Brit, & For. 38. &8-7h, 1900.
Includes Didymocarpus cyaneus, a new species from Kasum, Thailand.

. New Malay orchids. Journ, 3tr. Br. Roy. Asiat. Soc. 395
71-87 - 1903 -

Includes some orchids from Langkawi Islands, southern Thailsnd.
|

. liew Maleyan plants. Journ. Str. Br. Roy. Asiat, Soc. 4l: 31-
51. 190k,
includes species from Langkawi Island, southern Thailand.
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« The Gesnerlacese of the Malay Peninswla. Journ. 3tr. Br, Roy.
T Asiat. Sor. b4: 1.92. 1905. _
Includes some Thal spacies. ‘

- Ridley, H.N, ‘New end little-known Malayarn plants, Series II. Journ.
Str. Br. Roy. Asiat. Soc. b%: 189-211, 1905.
Includes some Thai species,

. New or rare Malayan Plants. Series III. Journ, Str. Br. Roy.
T Asiat. Soe. 49: 11-52, 1907; (Series IV) 50: 111-152, 1908,
Series (V) 53: 1-6l. 1210; (Series IX) 75: 5-38. 1917.

Includes some fron Thalland,

« A list of ferns of the Malay peninsula., Journ, 3tr. Br. Roy.
“Asiat. Soc. 50: 1-59. 1908,
A systematic list, including records {rom scuthern Thailand.

. The flora of the northwestern states, Malay Peninsula. ¥Kew
Bull., Misc, Inf. 1910: 202-20i. 1910.

. A letter to J.D. Hooker concerning a trip to find the division
between the floras of Malaya and Thailand.

. Botanical expedition to lewer Siam, Gard. Chror. TIII, 49:
T 361-363, 383-384. 1911,
A zeneral description of the author's field trip in 1910.

. The flora of lower Siam. Journ. 5tr. Br. Roy. Asiast. Soc.
5G: 15-26. 1911.
A floristic description.

+ An account of a botanical expedition to lower Siam. Journ.
Str., Br. Roy. Asiat. Soc. 59: 27-243. L folded map. 19Ll.
Ineludes an extensive systematlc enumeration with many new
species,

« The CGymnosperms of the Malay Peninsula. Journ. Str. Br. Roy.
Asiat. Soec. 60: 53.68, 1911,
Includes some Thai species,

+ A botanical excursion to Pulau Adang., Journ, Str. Br. Roy.
Asiat. Soc. 6l: h5.65, . 1912,
An account and enumeration of new plant species, This is one of
a group of islands west of Langkawi and Terutauw, in southern Thai-
laind.

+ Two new orchids from the province cof Bandon, S.W. Siam., Journ,
T Fed. Malay St. Mus. 5: 156-157. 1915,
An enumeration of B species from the mountain Kac Nawng, 1in-
cluding such new species as Coelosyna tricarinata and Chryeo-
glossum robinscnii.

260



.+ The plants of Keh Semui and Keh Pennan. Journ. Fed. Malay St.
Mus, 5: 158-168. 1915,
An enumeration of collections by H. C. Robinson on these islands
on the northeast coast of the Malay Peninsula,

— .+ The fern ellies and Characeae of the Malay Peninsula. Journ.
~ Str, Br. Roy. Asiat. Soc. 80, 139-16h. 1919,
A systematic treatment, including species from Thailand.

e On a collection of plants from Peninsular 5iam. Journ., Fed.
T Malay St. Mus. 10: 65-126,  1920. :
A systematic enumeretion of collections by C.B. Kloss, inecluding
many new speriss and varietief from the islands and the west cnast
‘petween Lat. 7% nnd 11°N.; includes an article, on pares £6-80, by
Boden Koss on 'Sume account of the Jjourney on which the plants were
collected’.

. Two new Giamese plants, Journ. red, Malay &t, Mus. 10: 127.
1920,
Milliusa concinna (Annonaceae) and Pachynocarpus erendiflorus
(hipterocarpaceae) from southwest and peninsaler Siam based on F.W.
Foxworthy's collections,

. dew and rare species of Malayan Plants. II. Journ. Str. Br.
Hoy. Asiat. Soc., 82: 167-204. 1920; {XII) &6: 202.311. 1922,
These parts ilnclude plants from the Langkawi Islands, southern
Siaxl-l -

« The flora of the Malay Peninsula. 5 volumes. l: 1-918. ligs,
T 1.75. 1922, 2@ 1e672. figs. 76-131. 1923. 3: 1-h405. figs. l32-
159, 1924, h: 1-383. figs. le0-209. 192k, 5: 170, figs.
210-229. 1925,

The most comprehensive flora on the vegion of southern 3iam, in-
cluding Pattani Circle and parts of Nakorn Srithammarat and Puket
Circles. The introduction contains data on some collectors in
Thailard. Reviewed in Journ. Siam. Soc. 17: 215-21o. 1923,

. The ferns of the Malay Peninsulae. Journ. Malay. Br. Roy.
Asiat. Soc. 4: 1-121, 1926,
A systematic treatment with descriptions and data on distribution,
but nho keys; includes many Thal species.

. Firmiana and Erythropsis. Kew Bull. Misc. Inf, 193%; 21hi-

2.1.70 19300
A review of spacies ineluding E. fulpens of Thailand,

. Hotes on Xylocarpus. Kew Bull. Misc. Inf. 1938. (7): 228-202.
T 1938.
Includes X. parvifoliuq and X. minor recorded as nev species
from Siam.
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Robbe, E. Etude des lols d'accroissement d'un peuplement de Pinus
merkusii. 56 pages. Lactylographides, non publiés., Service des
Eaux et Foréts du Cambodge. 1949.

y Exposé critique des travaux } entrependre en vue de 1'aménage-
ment des forets du plateau de Kirirom., li pages. 1948.

Rocher, M.,L. De l'amelioration de la production des ferdts du Vietnam.

21 pp. Secretariat d'Etat A 1'Agriculture. Sept. 1959,
.This paper discusses the utilization of the forests of Vietnam.'

Brief consideration is given to the problem ¢f human interference
with the forest cover. There is also a discussion of the climate
and secorndary forests of Vietnam; diverse elements of the Viet.
namese forests and their rcle; technique in the production of fire-
wood; and producticn of wood for paper pulp.

Rock, J.F. The Chalmoogra tree and some related species: A survey
conducted in Siam, Buwrma, Assam, and Bengal, U.S. Dept. Agric.
Bull. 1057: 1-29. 16 plates. 1922, ’ '

Rolfe, R. A, New Orchidi. Kew Bull. Misc. Inf. 84-88: 1906, h12.hlé6:
1908. 61-66: 1909, 158-1€62: 1910, 1k1-1h35: 1913. 373-376: 1914,
and 199-206. 1924,
Parts cited contain new species of plants of Thailand,

Rollet, B. (Ed.). Direction des Recherches Forestidres. Etudes sur
Jes forets claires du Sud de 1'Indochine. Part I: 250 pp.; Part
2: 99 pp. 1llustr. maps.. 1952. ’

The term fforets claires' is applied in o broad sense to open but
fairly dense forest, also steppes and savannas, These are, re-
spectively, rich and poor in woody species, easily penetrable, with
seant or no undergrowth. Althoush they are not truly deciducus
foresis, they resemble them on account of their floristic simplicity
and lack of stratification or a series of understories

In the intreducstion the author discusses the climatic and biotic
factors that influence this type of open forest. le analyzes the
open Dectducus forest in seven distinct regions in southern Indochina
with emphasis on their arigin., He treats in a general way the do-
minant characters from the standpoint of physicgnomy, floristies,
dynamic statistics and economic factors.

There is a list of the botanical names of plants cited in the
text, with their corresponding Cambodian and Vietnamese names.

The second part treats with the study of Deciduous forest of

'~ South Laos by Ly Van Hoi, entitled 'Ftude sur les forets claires du
Sud-laog', These observations were made while conducting a forest
inventory in the region of Savannakbet gnd Thakhek, 1in central Laos,
on forest types possessing more or less distincet characters, in-
fluenced by the nature of soil. The result of a floristic study
made on an area of 73 hectares is discussed, with data on the clinmatic
characters of the regilon and a plan indicating the lciation of trﬁe
counts made.
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In a general way, this deciduous forest resembles that of Cambodia,
with an abundance of Dipterocarpus tuberculatus and D. obtueifoliua,
the alrost total digsppearance of Dipterocarpus intrIcztun; end &
scarcity of Pentacme siasmensis,

In Cambodia the most important tree species, in order of volume
per unit arca (bectare), are: Shorea obtusa, Pentacme siamensis,
Terminalia tomentosa, Diptercerrpus Jnurlcatus D, obtusifolius and
D. tuberculatus., In South Lacs, on the other hanJ the order of
volume is Dipterocarpus tuberculetus, Shorea obtusa, D, obtusifolius,
Terminalia tomentosa and Pentacme siamensis. -

A description of the various soil types is given. This is
followed by a discussion of the floristlcs of 135 tree species in
the study area, The fumilies and specles in terms of frequency,
percentage-wise, are listed.

The second article, in Part II,is by Neang-Sam-ol on 'Contri-
bution a 1'ktude des Porets claires de la regior des 3 Frontidres,
accompanied by illustrations.

Inventories were made in Cambodia on 24 characteristic feorest
types in the region between Kratié ana the three frontiers. The
first series was conducted in a plain on basaltlc and old alluvial
so0ils; and the second serjes at an altitude of 1,000 to 1,900 fi,
(500 to 600 m.} on basaltic soils,

The 8 principal and characteristic species of the Deciduous
forest are: Pentacme siamensis, Shorea obtusa, Terminelia tomentosa
Dipterocarpus cobtusifolius, D, tuberculatus and D. intricatus, Plﬂﬁa
merkusii and P. khasya. The (irst thrce are the more resistant Lo
fire. Pines either torm pure stands or may be mixed with the Dintero-
carpus species. -

" The author gives a 1ist of the domlnant species in the various
formations, as well a3 the approximate area covered by the various
forest types in South Vietram, Cambodia and South Laos,

. Note sur les forets claires du sud de 1'Indochine. Bois et
Forete des Tropiques. 31: 3-13. illustr. Sept.-Oct. 1953.

Thls contribution is n compilation of conclusions reached follows
ing an intensive survey of ithe open forests of T distinct areas in
Cambodia and South Vietnam, and 8 upland regionz in southern Indo-
china., This survey was carried ocut in plots, each of one hectare
in area., Gregaripus species, as weli as the comparatively large
nunber of scattered specles, werc studied. Dominant species were re-
corded in order to define the various types of vepetation. Daua
presented are the result of a statistical analysis of enumeration
table., prepared from the systematic sampling.

The author deals with the quantitative composition of stands,
particularly from the standpoint of distribution ol species and
according to *vhelir diameter. Consideration is given to ¢conomin
factors, in an attempt te assess volumes of standing trees.

A qeriea of photopraphs illustrate such ferest types in Cambodia
as: a semi-dry sccondary forest of lLagersircemia between Krek and
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Mimot; a forest reserve at Kalat' and one between Ssigon and Dalat
in South Vietnan,

- . Pour un iqventairc.forestiér du Vietnam. Vol. III, pp. 639~
"’6 Bibl, Dehra Dun. 19%4.

. Emploi de photographies aériennes ou 1:40,000 pour 1!'inter-
orétation de la végétation et les inventaires forestidrs au Vietnam.
Bois et Forets des Tropiques. Th: 16-2L. Nov.-Dec. 1960. .

Aeriel photogrephs (panchro-with yellow filter) were taken to
evaluate the utilizatiorn of soil and to prepare an inventory of
existing vegetation.

The tests, on & scale of 1:40 000, were made in the region of
Battambang, Kompong-Cham and northwest of Pnnom Penh in Cambodia,
and in the region of Kirirom, Chu-Yang-Sin and Lang-Han in South
Vietnam. ,

It was determined that certain trees are readily distinguishable
from the ajir, especially when in flower, such as Lagerstroemia which
is gregarious. Other trees recognizable when in flower are Shorea
talura, 5. obtusa, and Pentacme siamensis. Individual species of
Coniters (Pinus, Podooarpus and Dacrydium) are not identifiable
from the air, but lowland Z2-needled pine (Plnus merkusii), even when
mixed with Dipterocarpus obtusifolius, is recognizable.

Interpretation cf aserial photonraphs on a scale of 1:40,000,
according to the author, is subject to a number of limitations.

Such interpretation is extremely useful in estimating an area with
identifiable forest types. On the other hand, +he application of
aeriel photographs to prepare tables to estimate the volume of sharsd-
ing timber is5 subject to obJections. _

Three aerial photographs end 2 tables accompany the report,

Rose, E. le Nuve.Man (Eau de poissén). Gouvernement Général de 1'Indo-
chine. S&rie Saigon Bulletin No. 4. _8 pp. Saigon. 1918.
This is =& discussion of the economic source of a national fish
condiment so popular in Indochina,

. Rothe, P.L. Foret d'Indochine. Bois et Foréts des Tropiques l:25-30;
2: 18+23; 3: 17-23.  illustr. Maps. 1947.

The forests of Indochina were less well-known even to French
foresters and ecologists, than other French overseas territories.
Various reasons were responsible for this. Perhaps the principal
reason was that the forests of Indochina were utilized mainly for
Local use or to supply the market of rneighboring countries.

The forests of Indochina are diverse, and may be classified into
veveral types, with intermediste transition formations. 1In the
Jirst part the author discusses: (1) mangrove forest; (2) post-
manzrovze;  (3) inundated forest around the great lakes of Cambodia;
oh} uren deciduous; an® (%) closed, dense forest,

. .In the second part, <here is a historical review of forest
expLoitation in Indochina, The third, and final, part treats with
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diverse forest products of Indochina and their local utilization.

' Régénération natureile en foret tropicale. Bois et Forets
des Tropiques, 8 (#): 368-370. L illustr. 1948,
Contains a discussion of the natural regeneration of' 'dau' (Din-
terocarpus alatus) in Cambodia.

" . loyal Forest Department.,  Siamese Plant Names. Part I - Botanical

Names - Local Names, SO4 pp. Bangkok. Sept. 19h8.

The principal object of this publication is to familiarize the
reader with the botanical names, and their corresponding vernacular
names, ©f plants growing in Thailand, In order to be usable by these
vho ave not familiar with the Thal or 3iamese lansuadge, 8ll the Thal
characters have been transcribed into Roman characters, following
b the phonetic transcription adopted by the Royal Institute of Siam

and published in March 1932,

Flants listed are those whose local names and their
authentic botanical identity were estevlished at the time of puo-
licaticon.

Each citation contains: (a) the generic and specific names with
the suthor's name included; (b) family; (c) babit of the respective
plant; (4) local name or names according 4o locality; (e) foreizn
nomes when available; and (') appropriate synonyms.

Knowledpge of Thai plants, including their corresponding botanical
and local names, up vo the time of publication was laryvely the
effort of the late Prof, W.G. Craid and Dr. A.1.G. Kerr, both of
whom were responsible for the '"Florse Siamensis Enumeratio’.

loyal Irrigation Dept. (Thailand). Administration reports for 19ih.15 to
1925-26, Bangkok., 1927.

. Tank irrigation scheme. Kasikorn 26 (1): 25-37. Bangkok. 1953,

loyal Thai Navy, Meteorclcgical Dept.  Annual meteorolegical data 1927-
5. Bangkok. 1955.

iyan, F.D., and A.F.G. Kerr. Dipterocarpaceae of northern 3iam. Journ.
Siam, 3oe¢. 8§ (1): l-2i, pl. 1-5, 191l.
Botanical, economi: and sylvicultural data on species of Diptero-
carpus, Shorea and Hopea, with a supplemental list of species.

Jakamaki, S., and J,A. White. Asia, 528 pp. illustr. Webster Pub.
Co. St. Louis., 1953.
This informative publication contains a chapter on the Federation
of Indochina and snoller chapter on the Kingdom of Thailand.

>akarik, R. Varietsl studies of cabbage. Kasikorn 23 (1): 12-23, 1350.
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«, and P, Tripetch, Liming experimert on peamat. Kasikorn
23 (3): 199-204, 1950.

Saman, L. The food value of sweet potato. Kasikorn 26 {6): 569-575.
1953. e

. Sweet corn, Kasikorn 26 (2): 218.224, 1953,

' « Selection of land for planting coconut trees. Kasikorn
T 27 (3): 24h-2h9, 195h.

Salvoze, F.M. BRhizophora. Nat, & Appl. Sci. Bull. Univ. Phllippines
5: 179-237. pl. 1-9. 1 folded map. 3 figs. 1936,
Monographic; includes citation of Thai specimens,

Samapuddhi, K. The forests of Thailand and forestry programs.
Thailand Reyal Forest Dept., 3% pp. 8 plates. Bangkok. 19535.
This handbook describes the nature and character of Thal forests.
It contains three parts: a general descripiion of the forests of
Thailand; data relating to timber trade and consumption within the
country; and the forestry procrvam submitted to the National Econcomic
Councii for consideration.

Samnson, A.W. Effect of Chaparral Burning on Soil Erosion and on Soil
Moisture Relations. Ecology 25 (2): 171L-191. ¢ figs., 5 tables. 1937.

The burning of a heavy chapsrral cover disturbs abruptly the
biological and physical equilibrium that existed before the fire,
Reaction between factors favoring the maintenance of & reascnably
stable vegetation, and the change in the stability of soil and
water relations is accentuated. The degree of change in the habitat
depends chiefly upon climatic factors, character of the vegetation
and its rate of regenereation, type of soil and topegraphy. If
erosion is the stronger factor, the eventual result will be the re-
movel of top soil, associated perhaps with a change in the rate of
infiltration and in its waternolding capacity. If, on the cther
hand, factors favoring regeneration are stronger, the area will
soon preogress Lo pre~fire conditions, accompanicd by neologic nor-
mality in soil erosicn, and perhaps by predictable rates of strean
and spring flow.

The study supports the conclusion that chaparral and its under-
story vepetation protect the soil effectively against abnormal
erozion, In turn, this protection may favor the relatively hiph
infiltration capacity ol the soil. Jdudging from scme measurcments
and extensive observations, the grazing of steep, recently burned
slcpes may measurably inerease scoil ercsion. This conclusion applies
both to areas of well-{ormed soils and to lands whose solils are
somewhat protected from the elements by a gravelly ‘erosion pavement'.

A somevhat lengthy bibliography completes the arcsicle.

Sampson, A.W., and A.M. Sehudtz, Contrel of Brush and Undesirable Trees,
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Unasylva 10 (1): 19-29; 10 (3): 1l7-129. 19%6.

Much of the earth's surface is covered with brush. Many of
the major brushlands of the world are climax, that is, they con-
stitute vegetative cnver that has changed little in composition
under prevailing corditions of climate, soll and fire.

Irrge-scale efforts to control undesirable woody species has
awaited mass production of machinery to do the job effectively
and economically. This modern age of large-scle operations tends
to overloock, however, tnat many small-scale efforts, using home-
made tools, mighi do the seme job more effectively and more ec-
ononically.

In the first part of the paper the authors place major emphasis

"~ on a consideration of factors determiring the kind of equipment to
be used; degree of brush clearance for economic returns; kind of
vegetation to be cleared; character and size of stems; density of -
cover; and topography.

In the second part of the article types of equipment are briefly
described and illustrated with photographs or drawings, The coma-
parative sdvantages of each piece are enumerated and, so far as
possible, the approximate cost per acre for certain stipulated
cond.iions are cited.

" A list of vernacular and botanical names of plant species
mentioned is included. . The literature cited contains 43 titles.

sorn, C.C. The Mammals of the Rush Watkins Zoological Expedition
to Siam, The Natural History Bulletin of the Siam Society 15 (2):
1-25. Sept. 1952,

The Chicago Natural History Miseum's Rush Watkins Zoological
Expedition to Siam had as its main objective the securing of a
habitat proup of the Malay tepir. However, about 200 specimens
of other mammals were collected, representing 27 forms and others
vere seen but not collected., This small collection included an
undescribed bat and some new locality records.

The article contains an annoiated list of bats collected. A
list of literature cited is iacluded, 5See also reference to
Haas, F., 'Some non-marine mollusks from Siam',

ltwongse, Y. 5. An outline of rice cultivation in Siam. 10 pp.
The Ministry of Agriculture. Bangkok. 1911.

' As the itrade and commerce of Thailand are mainly connected wWith
the rice«growing industry, it is often asked how it is cultivated,
harvested and prepared for the market.

The process of rice culture is very similar in all rice growing
countries, but the source of water supply, the nature and eleva-
tion of the soil, and the climate cause some variations 1in the
methods employed. This pamphlet presents some general information
on the rice industry of Thailand.

was, P. My country Thailand -~ its history, geography and civiliza-
tion., #21 pp.; illustr.; index., Maruzen Co., Ltd. Tokyo. 19u2.
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Satdw, E.M., C.E;w. Stringer and others. Jao tea (Cemellia theifera
Criff.} Kew Bull, Misec. Inf. 210-222, 1892,
Correspondence and'a report on this product of Thailand.

Savetanak, S, A study of the effectiveness of Nitregin straein and
local strain of nodule bacteria., Kasikorn 25 (1}: 33-k3. l952.

Saxton, W, T. Phases of vegetation under monsoon conditions. Journal
of Ecology 12 (1}: 1-38. -World Soils. Jan. 192%.

Sayn-Wittgenstein, L. Recognition of tree species on air photographs
by crown characteristics., Forest Research Division Technical
NOEZ No., 95, 1-56; illustr.; keys., Department of Forestry, Canada.
19 L]

The characteristics cf tree-form is important in species re-
cognition on air photographs. Brief references are made to the
value of pnenology and ecology in species identification. Descrip-
tions are given of the appearance of some tree species on air
rhotograpns, accompanied by elimination keys for the identification
of such species,

Sayupathﬁm, T. A cogon eradicating grass. Kasikorn 27 {2): 15¢-156.
1954,

. Lime pickles., Kasikorn 23 (6): 439.443. 1950,

Schermerhorn, W, Actual problems in aerial survey., The international
Training Center for Aerisl Survey, Delit. The Netherlands 3eries
AfB No, 1. Volume 1, 30 pp. 1960.

In this contribution there is a discussion of: {1) the post-
war years as comparad with previocus years; (2) the milestones of
1960; (3) subjects of a planning program for aerial survey; (%)
application of physics to th: research on and improvement of
photographs; snd (5) consequences of the introduction of digital
methods in photogrammetry.

Schindler, ALK, Uber einige kleine Gattungen aus der Verwvandtschaft
von Desmodium Desv. Repert. Sp. Nov. Fedde 20: 266.286., 1924,
A criticel treatment; includes scme Thal species.

. Desmodii generumque affinium species et combinationes novae.
IIX. Repert. 3p. Nov. fedde 23: 353-362, 1927.
Includes Phylledium siamense and Ptercloma kerrii; species new
to Thailand. -

Schlechter, R, Orchidaceas novae et criticae. Repert. Sp. Nov. Fedde.
2: 81-86, 129-13h, 166-171. 1906; 3: 45-51. 1906; 3: 276-280. 1907.
Includes new species collected by lHosseus,
T

. Uber Stemona Lour. Notizbl. Bot. Gart. Berlin 9: 190-196.
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fig, 7. Dec. 30, 192h,
Includes S. kerrii from Thailand.

__+ Die Gattungen- Ezgﬁidi Sw. and Cyperorchis Bl. Repert. Sp.
“Nov. Fedde 20: 96-110, 92%.

A clarification with many transfers, including Thai species,

T ., 8nd O. Warburg. Asclepiadsceae novae Asige australis

et orientalis. I. Repert. Sp. Nov. Fedde 3: 305-315. 1909,
Includes Toxocarpus siamensis and Tulophora schmidlii; new

sspecies collected by Schmidt.

idt, J. Flora of Koh Chang. Contributions to the knawledge of
the vegetation in the Gulf of Siam. Bot. Tideskr. 24: 1-13,
522, 79-125, 157-221. figs. 1-8. 1901; 241-280. 1 fizx. 329
367. 1902; 25: 1-47. 1903; 26: 115-176. pl. 1,2. 1904; 29:
g7-152, figs. 1, 2. 1909; 32: 309-370. 1915-16,

Includes all material, cryptogams and phanerograms, collected
by the Danish Expedition to Siam {1899-1900); 2nd an account of
collections contributed by various specialists. Contains an index,

. La vegetation de 1'ile Xoh Chang. Bull. Soc. Geogr. (Paris)
8 (4): 275-290. figs. 29-36. 1903.
A floristic description of the island Koh Changz, off the south=-
east coast of Thailand.

. Vegetation of Koh Lom, a small rocky island west of Kob Chang.
“Journ. Siam. Soc. 18: 2ul.242, 1 pil. 1925,

A general description. This is a translation by E., Seideunfaden
from Danish, with explanation by A.F.G. Kerr,

idt, M., D, Godard, and P. De La Souchere. -S0ils and Vegetation in
the Darlac and cn the Plateau des Trois Fronti2res. Centre de
Recherches Secientifiques et Techniques. Archives des Recherches
‘Agronomiques au Cambodge, au Laos et au Vietnam, 1, No. 1 (8): §,

- 112 pp., illustr.; colored plates; map; table., 1951.

The characteristics of basaltic scils in the Darlac area vary
according to the age of lava flows, pluviometry and vertical
variation between topographical level and the water table level.

© Table of seil proriles.

' Sce also Bulletin Bibliographique Mensuel, Inter-African Iun-
formation on Bureau for Soll Conservation and Land Utillzation.
Oct, 1951.

mburgk, R.H. The vegetable products of Siam. Technol, 1: 355-
362, Reprinted in Pharm, Journ. {London). I{I. 3: 123-128. 1861,
This is a general account.

. Siamese products. Technol., 2: hhli-k50, 1852,

Hotes on various products, mostly oi botanical origin, with a
list of 125 plant materials, with their vernacular names, including
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woods used medicinally or as sources of dyes. Contalins sz few
Latin identifications. '

_ . A visit to Xiengmai, the principal city of the Laos or Shan
States. Journ. Asiat. Soc. Bengal 32: 387-399. 1864,

A traveler's account with botanical observations. Xlengmai is

now generally spelled 'Chiengmai', largest city in northern Siam,

. The paper-tree of Sian {Ton-khai), Trophis sspera. Technol.
T Br 337-339. 180k,

A general account.

Sesretariat d'Etat a l'Agriculture. Causeries sur le Developpenente
des Resources Naturelles au Viet Nam. 83 pp. 3aigon. Sept,.-
Cect. 1959, , '” _

This publication contains a series of 5 articles by speciallsts

on forest policy and forest products oi Vietnam. The second art-
icle by Nguyen-van«Chi, deals with the forests in relation to
forest policy. The fifth article, by I€on Rocher, treats with the
alleviation of the exploitation of the forests of Vietnam.

Sen Gupta, J.N. Problems of silviculture anil msnagement of mangrove
forests. West Bengal. Paper presented to the Second Session.
tsla-Pacific Forestry Commission, Singanore, 1952.

Services du Protectorat. Activité colonisatrice du Tonkin: Colonisation
dans la haute et moyenne region du Tonkin, 1'Indochine.
Bulletin Economique hl (b}: 735-779; illustr. 1938.

In the vast delta region, covering sbout one-tenth the area of
Tonkin and which is now part gf North Vietnam, about 8 million in-
hebitants are concentrated, Owing to the mgenizing situation of a
populace attempting to earn a minimum subsistence in a limited area
with a strange geographical psradox, the authorities of the Pro-
tectorate have attempted to remedy this disequilebrium. This re-
port presents a sucecint account of efforts made in the past apd the
project in progress 27 years ago to remedy this critical situation
through work on the vilinze level and by attempting to increase the
cultivation of a variety of crops.

Setten, G.G.K. Crowth and yleld of Berus {Bruguiera cylindrice)}.
Malayan Forester 16 (&): Tu-87. 1953,

. The height of buttress structure on trees of meranti tembaga,
Soorea leprosula Migq. For. Res, Inst. Research Pamphlet No. 7,
195k,

. Sittisunk, P. Insecticides used in coatrolling leef curl disease in
tobacco, ~ Kasikorn 25 (5): 491-500, 1953, ‘

-

Slevmer, H. Monographie uer Cattung fdydnocarpus Gaertner, nehst
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schreibung und Anatomie der Fruchte und Samen ihrer pharmakog-
stisch wichtigen Arten (Chau_mugra) Bot. Jahrb. Engler 69:
9Lk, vl. 1938.

A morographiz treatment; includes Thal species,

. El-5, Comparative study of food and population in ten
'rlgcted countries and terrltories in South and Southeast Asla,
illege Park, Maryland, 1953,

E. On a collection of ferns from Kaw Tao, Surat. Journ. Siam
“ e, Kat., Hist, Suppl. 8 (1): 1-9, 1929,

H.M.  An eaible mountain-stream alge. Journ. Siam Soc. Nat,
¢-5t. Suppl. 9 (1): 143. 1933,
Relates to Nostochopsis lobatus, eaten in Chiengmal.

1ne itesn=waler fishes of Siam, or Thailand. Smithsonian
istitution, United States National Museum Bulletin 1868, €22 pp.
plates, 107 fizs. Washington, D. C. 1945,

This work is based on collections and observations made in
wmiland by the author during 1923 to 1934, while serving as &ad-
.ser in fisheries to ik Thai Government., All sections of the
muntry were visited, large collections were assemoled and pre-
rved, and information was obtained by personal observations or
wough .interviews with local officlals and fishermen. These
lections were supplemented by specimens brought in by various
;sistants in the Bureau of Fisheries of Thalland, as well as
iterials obtlned from other sources.

J.J. Bulbophyllum Thon. Sect, Cirrhonetalum. Bull, Jard. Bot.
ittenzorg II. &: 1979, Oct, 1912,

M\A. Arthur Francis Ceorge Kerr. Proe. Linn. Soe. London 15k:
35-266, 1943,
An ¢bituary of this investigator of the flora of Thailand.

W.W. The section Socldanclloideae of the genus Primula. Journ.
Includes P, ciamensis.

md, T. Reserved Trees of Hortheastern Thailand. Thal Forest
Nletin (Botany) No, 5. 19 pp. 18 diagrams. Royal Yorest
zpartment. Bangkok., Oct. 1900, {Mimeographed.)

The division of Thailand on a regional basis is established in
zlation to the distribution of forests. In this sense the northe
‘astern region covers the provinces of: Nekhawn Rachasima, Chaiya-
hum, Buriram, Surind, Sisaket, Ubclrachadhani, Udawndhani, Khawn-
zen, Nakhawnephanom, Mahasarakhan, Kalesin, loeil, Roi Bt, Nawngkhai

d Sakulnakhawn.
. ‘The forests of northeastern Thailand may be dlvided into 3 types:
emi~Evergreen; Mixed Deciduous; and Dry Diptercearp forest. A few
imber tree specles occur scatteringly in some or all the types,
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Dipterccarpus obtusifolius is found both in Semi-evergreen and
Dry Dipterorcarp forest; Shorea talura grows in the 3 types;
Pterocymbium javanicum thrives in Mixed Deciduous and Seml-ever-
green forest; and Xylla kerrii occurs prolifically both in Dry
Dipterocarp and Mixed Deciduous forest types. The most valuable
timber is *mai phayung' (Daibergia cochinebinensis Pierre), which
is almost comparabl.e to teak (Tectona egrandis) in value, All but
2 of the 78 species treated in the paper are well known botanically,
80 that it was considered expedient to omit a detailed description
of these, A field key 1is given for the use of foresters and
others interested in the region. Vegetative characters are largely
employed, and features of the fruits also have been incorporated.
This 15 a contribution from the Forest Products Research Di-
viston of the Royal Forest Departmsnt's working program for 1958«
1959. This 1s in pursuant of the study of all reserved trees of
Thailand, as planned by the Forest Department.

Smythes, B,E. The birds of Burma. Second edition. 1953,
Contains some notes on the vegetation of Burma.

Sperncer, J, C. Asia - East by South, A Cultural Geography. !S53 pp.
136 figs. John Wiley & Sons, Inc. 198k,

This volume treats with culturel geography in its widest in-
terpretation. The introductory part treats with the peography of
Asia. The publication is divided into three parts. The firat
part deals with Systematic Geography; the second, with the regional
growth of cultwre; and the third part is for reference purpose, and
contains a very comprehensive bibliography. One chapter discusses
the cvolution of Thailland, the development of agriculture, subordinate
elements of the economy, and the reglonalism of modern Thailand.

Another chapter deals with India, a stete of mixed cultures,

Spragne, T.A. Dolicbandrone and Markhamia. Kew Bull. Misc. Inf.
A systematic treatment, including Thal species.

Spurr. S.H. History of Forest Photogrammetry and Aerial Mapping.

PPhotogrammetric Engineering 20 (1): 551-500. 1954,

The future of aerial survey of forests seems assurcd. In the
long run, the use of nerial photographs will probably be greatest
1n everyday forect management {Spurr, 1952). At the moment, however,
foreat inventory techniques stili hold the spotlight, “ombined
aerial-ground inventorles are noWw the rule in forestry. In many
cases no check on the accuracy of comparative methods has been made.
Where careful comparisons have been carried out on & small scale,
as by loomis (1946), Pope, Cameron and Hill (Spurr, 1952), Welander
(1952), and Ferree (1953), the results have come fully up to expecta-
tions and have Jjustifled the presentedav acceptance of aerial photo-
graphlc techniques.
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. Forest photogrammetry and aerial mapping. A biblimgraphy,
"1887-1955. School of Natursl Resources, University of Michigan,
Ann Arbor, Michigan., 60 pages (Processed}. May 1956.

. . Photogrammetry and Photo-Interpretation - with a Section on
*Applications to Forestry. 2nd Ed. 477 pp. 19060.

wp, L. The vegetation of Burma from an ecological standpoint.
- Univ. Ranpoon Kes. Monogr. l: 1-58. illustr. 1925.
A ceritical study.

ot The acrial survey of the Irrawaddy delta forests (Burma).
Journ. Eeol, {london) 13: 262-276. pls., T-12. 1925,

__+ Asla, a regional and economic gengraphy. Dutton Co. New
York, 194k, '

1ecki, M. Accuracy of photogrammetric messurements of tree and
stand heights. Roczniki, Nauk Lesnych., 13: L5.55, 1995,
Published for the hational Science Foundation and the Department
of Agriculture by Centralny Instytut Informacji Naukawo-Technicznej
I Ekonomicznej, Warszawa, Poland. 1962,

pf, O. Capillipedium [laucopsis Stapf. Gramincae, Tribe Andro-
poironeae. iHook. Incen. Pl. 21: pl. 3085, 1922,
Geecurs in Thalland.

enis, C.C.G.J.yan. Revision of Symplocos OSect. Cordyloblaste
(Symploc). Bull. Bot. Card. Buitenzorg III. 17: L29-bL6. Fig. 1,
2. 1948, '
Includes 3, confusa, crcurring in Thailand.

__.+ Miscellaoneous botanical notes. I. Bull, Bot. Gard. Buitenzorg

TIX. 17: 383«41l. 2 figs. 19i8. .

Refers to Justicie quadrifaria from Thailand. Notes on Malayan
species of Aralia appear on pages 391-397. '

:inberg, D. J. Survey of World Cultures; its peoples, lts society,
its culture, 351 pp.(¥d., Thomas Fitzsimmons.) Wo. 5. 1959.

Cambodia become nr independent state in 1954 after nearly one
hundred years as a French protectorate., 3Strategically located in
the hecart of Southeast Asia, and. pclsed between two great power
bloes of the modern world, Cambodia and 1its neighbors, Laos and
Vietnaw the three states of former. French Indochine come increes-
ingly to the center of international attention as armed rebellion
in lLaos threatenes the pesace of the whole area,

In this volume the complex interaction of old and new is ex-
amined in detail to high-light the character of the Cambodian
reople and to clarify and to give neaninh to the pre ient situation
and ftuture course of the fumbodian stata
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Stephens, W.M, Mangroves: Trces that make land., Omithsoniap Report
for 1962, pp. 49l-6, L plates. Washington, D.C. 1963,

This paper treats, in a semi~popular style, the history,
habits, and uses of mangrove, with emphasis on red mangrove
(Rhizophora mangle) and its occurrence in the Florida Everglades,

A series of 7 photographs complement the article.

Stonov, L.D. Defoliants and desiccants. Translated by U.S. Department
of Commerce -~ Office of Technical Services.Joint Publications Re-
search Service. 147 pp. Aug. 23, 1962,

Published by the State Sclentific and Technicel Publishing House
of Chemical Literature, Moscow, 1961, this paper discusses materials
used for the defoligtion of cotton leaves, as well as those for the
preharvest drying or desiccation of a number of grain and technical
CrORS. The preharvest removal of cobtton leaves makes it possible
to mecuanize harvesting. During the drying of seeds of legumes, and
sugar beets, corn, millet, rice and other crops prior to cutting,
the maturing of these crops is accelerated., The brochure is desipgned
for arrochemists, agroncmists, brigade leaders of collective farms
(col 'arms), state farm directors and workers at the experimentel and
research ectablisiments, as well as for party and economic organiza-
tions.

Strugnell, E.J. Compilation of volume tablzs. Malayan forester %: 38.
- 1936,

. Volume tables - keruing, Malayan Ferester 10: 97, 1941,
Summerhayes, V.S. Papbiopedilum callosum. Curtis's Bot. Meg. 164:

pl. 9071, L9h6.
Native to Koh Chang, Thalland.

. Cymbidium Tracyanum. Curtis's Bot. Mag. 166: pl. 56. 1849,
Native to upper Burma, Shan States, and northwestern Thailand.

Suwan, B.T. The moxch of Thailand; a survey of various aspects of
post-war Thailand. Thailand Dept. Publicity, Bangkok. 1950.

Suwenkiri, T. Bread fruit. Kasikorn 26 (2): 176-180. Bangkok. 1953.
i . Coffee plantation at Ssbajoy. Kasikorn 26 (5): 501-528, 1953. .

. 'Ban Ku' orange. Kasikorn 27 (5): 433-kLl, 1054,

. Bambara groundnut (Veandzeis subterranea)., Kasikorn 27 (6):
535541, 1954, T

Suwatabandbu, K. Weeds in paddy fields, Thailand. Dept., Agri. Tech.
B‘LLll. h: l"al.o 19500
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_+  Camphor. Kasikorn 27 (5): L77-480. 1954,

nprebel, E.J.G. Estimation of fireenheart - volume from sma’ll
wicale aerial photosraphs. Kmp. For. Rev, h0 {2): 162-171. 1961,

'ne assumption that within eanh forest type the volume of
sreenieart (Ccotea rodiaci) per acre is constant has proved to be
gJorrect by correlatin timuer volume measured in the pfleld, with
Lthe areas of Greenbeart«bearin; forest types estimated on a photo-
interpretation map.

The re:ression egqrtion thws produced can be applied to a Greenw
*ecart-forest from a photo=interpretation map of another area in
>rder to estimate’ the volume of Greennheart in that ares without
xarrying cut a field survey.

te, W.T. Three new varieties and two new corbinations in Cltres
wnd related genera of the oranse subfamily. Journ. Washinston Acad.
Jeis 32 (1): 2436, pd. 1,2, 19h2, -
Includes Cltrus macreoptera var, kerrii, a new variety from
- Ihailand.

-ton, C,F, Three Falayan species of Bruilera, Malayan Yorester
3 pp. 131-132, 194G,

. iorester's Nanual of Dipterocarps., !alayan For, Ree. llo. LE,
fexliii., 244 pp.; text Pirures; biblio:., rferest Research Institute,
Xepons, 3elancor. 1943,

The contents are divided into three parts., Puxt ¥ is a survey
oi" the —ealoty, history and vorld distributlorn of the senus 2&2-
terocarpus; distribution of fpe Dipterocarpus Ia the Halayan Penine
sule; ield obuservations on Dipterocarps; and reneral references to
forests ol lalaya.

The second part coatains keys to sroups of Malayan Dinterocarpus:
{a) a field key based mainly on characters of trunk and bark;
(b) baced on lowers; (e) and another based on fruits.

Tne third part deseribes specifiec distribution areas of the

Cnataral croups of the gcenus 3horea: (a) the Balau croup of Shorea:

(b) fthe Mernanti pa'ans~ roup; icf the Meranti Damar Hitom ;roap; and
(d) the 2ed Merasti ~roup; followed by the senera Anisoptera;
Balanocarmas; Cotylelobinm; Divterocarpus; Dryobalanors; Hoﬁea;
Parasghorea, ientacne, Vaticeo. ’

Tue report alio contains 1t text-Tisures, 109 references and
alphabetical lists of scientif'ie and vernacular names,

rd, 3. Jeeond voyaste du Pdre Tachard et des Jésuites enyoyez par
le roil au royare de Siam. #l6 pp. 1 pl. Paris. 108¢. Another
ed, 29 op. 1 pl. Anmsterdam. 1089,

Incluics some botanical observations, and illustrations of
+ several plants, : :
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Ceme o e

Tangmonkol. T. Yam bean cultivation in Borabue, Kasikorn 25 (1):
12"15 - 1952 L]

Tay.or, G, Colquhounia coccinea, Curtis's Bot. Mag. 167 (3): 115. 1950.
This species is rative from Garhwal to Upper Burma, Yunnan,
and northern Siam.

Teijamann, J.E, Verslagz einer reils naar Siam, in het revolg van den
" Gouverncments Kommissaris Mr. A. Loudon. Natuur, Tildschr. Nederl,
Ind. 25: 145-208, 1863, _
An account (in Dutch), with an alphabetical list of plants of
Thailand and another of vernacular names with their botanical
equivalents,

Terra, H, de. Component gecgraphic factors of the natural regions of
Burma. Ann. Assoc. Amer. Geogr. 34: 67-9u. L pl. 6 figs. 194k,
Includes vesetational regions on a climatice basis,

Thanomkuibuira, C, Specing rice seedlings at transplanting in re.
lation to applicaticns of lime and fertilizers. Kasikorn 23 (4):
265775, 1950, '

Thepsithar, 3. Thailand's Teak Exports. The Bangkok Chamber of
Commerce Journal ¢(3}: 3. Bangkok. March 1955,
Contains statistics on volume of teak extracted during Loh6-52,
and voiume exported during 1948-53.

Thirawat, S. Forest Conservator, Central Regicn, Thailand. Bulletin
No. R. 17. 85 pp. Royal Forest Department, Bangkok. 1956.

This phamplet furnishes general informaticon on forests, forestry
and torest policy in Theiland, It contains information on Teak
and other timbers exploited for domestic use and for export; and
discusses the forest program adopted by the Thai Royal Forest
Department.

Thailand is divided, for forest administrative purposes, into
four regions, each in charge of a Conservator. Each region has
four to seven divisions. Each division, in turn, is composed of
a pgroup of provinces, of which there are Tl in all. In each pro=-
vince the governor 1s virtuslly responsible for forestry matters,
so that there is some difficulty in pursuing a consistent forest
policy.

Thai plant names are gilven with the corresponding botanical
equivalent, which enhances the value of the Bulletin.

Thompson, V. Thailand, the New Siam., 864 pp. Macmillan, New York,
1941,

This comprehensive publication is divided into three parts. Part
one discusses the geography of Thailand; its people; history;
foreign relations; administraticn; Justice; and defense, The
second part treats with land and popwlation; natural resources;
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agriculture; commerce; industry; public works; finance; and labor.
The third part deals with religion; social organization; social
problems; public health; oplum; culture; education; press and
public opinion.

A large bibliography is included; & list of newspapers and
periodicals that were reviewed; blographical notes of individuals
and commercial organizations; footnotes referring to chapters;
and an index,

Thornthwaite, C.W. An approach toward a rational classification of
climate. Geog. Rev. 33 (1): 54-94, 1943,

Traipob, P.H. Growing grapes in Thailand. Kasikorn 23 (3): 164-167.
1950. |

Trew, D.M. Site mapping from serial photos. The Forestry Chronicle
37 (4): 423.424. Dec, 1961,

If site maps are needed for closer rotation and:calceculation of
yield, then all forest land should be site typed by photo inter-
pretation. However, the author gives a word of caution when aerial
photos are used. There is more to photo interpretation than meets
the eye, In advocating site-mspping from photos it shouwld be
understood that stereo-vision aloue is not the only prerequisite.
Miniature slereo lmage of a Torest facilitates those who have the
treining, experience and mature judgment to read and understand it.
Many foresters remain skeptical of photo inf'ormation because of ex-
agegerated claims of accuracy made by over-enthusiastic novices,

Troll, C. Der asymetrische Aufbau der Vegetations-zonen und Vegeta-
) tionsstufen auf der Nord und Suvedhalbkugel, Ber, u.d. Gecbo-
tanische Forschungs-institut Ruebel in Zurich f.d. 1947. 1948,

+ lLandscepe Ecology and Land Development with Special Reference
to the Troples. Journ. Tropical Geography 17: l-1l. May 1963,

In this paper the author defines geography and its two main
aims. He traces the works of Warming, Cowles and Clements, Barrow
and McKenzie in terms of plant eccolofgy, human ecology ard landscape
ecology. There is glsc a discussion of tropical savannas as e€x-
emples of natural landscapes.

Five plates and 5 figures, with a reference list of 28 titles
accompany the article.

Trung, Thal-van. Ecologie et Classification de la Vegetation Forestidre

du Viet Nam {In Russian). Botanical Journal of W,L. Komarsv. 40 pp.
1 map. Academy of Science, USSR. 1962,

This is an abstract of a dinsertation submitted for the Doctorate
Degree in Biological Sciences at leningred University. Dr. Thai
Van Trung is now Chief of the Boteny Departwent at the Institute
of Forest Invesuigations in Hanol, North Vietnam, This publication
presents the resulis of more than 20 years of observations and
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experiments on the forests of almost all parts of Vietnam, from
Langshou and Kac bau, on the bvorder of China, as far as Laskay
and Kamay in the extreme .South, where the suthor worked during
1941-45 on the utilization and replenisiment of the forests,

Until recent years the vegetation of the Peninsula of Indo-
china, part of which now forms Vietnam, attracted little attention
from ecologists and phytogeographers, and therefore it was in-
adequately studied or known.

Msny papers dealing with the taxonomy of woody plants and purely
technical publications, such as Lecomte's contributions (1905-1952)
on the Flora of Indochins, have been published. DBut there is no
rablication on the genersal vegetation of Vietnam to compare with
published inf'ormation avallable on other tropical countries.

The author divides the vegetation of Vietnam into 14 ¢limatic
types, ranhging from closed evergreen rain or subhumid tropical
type to upland formations, such as steppe, prairie and desert, and
subhumid vegetation to that of cold and dry zones. He discusses
also edaphic and authropogenic subtypes, such as forests prevniling
on calcareous soll; bamboo and closed secondary forest; mangrove
forest on littoral saline soil; artificial forest of Casvarina
equisetifolia on coastal sandy soil; artificial Eucalyptus forest
on cloul-covered slopes; and secondary savannas,

The report is accompanied by a preliminary map of the forests
of Vietnam, with the various forest types and subtypes indlcated
in different colors.

" Truong-Van~Hidu. lLes perspectives de la culture du laquier au Viet-
Nam. 12 pp. Secretariat d'Etat A l'Agriculture. Sept.Oct. 1959,

A brief historicel acecount is given of the culture of lac in
Vietnam; the different species of host trees; lac requirements within
Vietnam, and potential production for exportation; the culture of

lac in Vietnam; and location of an experimental statiorn for such
studies,

Tulyakanit, C. Coffee. Kasikorn 23 (5): 377-387. 1950.

«y T. Suwankiri and P. Siri, feport on the growing of cacap in
Singora (Songkla). Kasikorn 26 (3): 307-310. 1953. -

Turpin, F.H. Histoire civile et naturelle du royaume de Siam, et
des revolutions qui ont bouleverse cet empire jusqu'en 1T770;
publide par M. Turpin sur des manuscrits gui lui ont.&te com-
muniqué par M. l'Eveque de Tabuaca, Vicaire apustolique de Siam
et autres missionnaires de ce royaume. 2 volumes. Paris., 1771.

. History of Siam., A general collection of the best and most
interesting voyages and travels. lLondon. 9: 573-655. London. 1808,
1814k, (Transi. from French. John Pinkerton. Ed.)

Chapter 8 deals with natural history, and chapter 9 discusses
the trees and fruits of Thailand.
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L1, W.B. Ascolepis gracilis, Turrill. Cyperacese. Tribus
Hypolytreae. Hook. Icon. Fi. 31: pl. 3020. 1917
A new species described from Thailand and Wes. Africa.

n, T. - Notes on genus Gastrodis of southeastern Asia., Journ.
Jap. Bot, 1l7: 579-586. 3 figs. 1941,

In English and Japanese; includes G. tisensis and G. hayatae,
reported as nev species from Thailand,

d Nations - Econ, and Soc. Council., Dept. Econ. Affairs. Economic
Survey of Asia and the Far East, 1953. Bangkok. 1954,

e Report on the economic and social aspects of production and
utilization of fertilizers in the ECAFE Region. 207 pp.
Dec. 1950. (Mimeographed.)

This report was prepared jointly by the secretariats of the
Economic Commission for Asia and the Far BEast and of the Food and
Agriculture Organization of the United Nations,

e Report of the Mission on Community Organization and Develop-
ment in South and Southeast Asia. United Nations Series on Community
Organization and Development, 165 pp. 1953, (Mimeographed.)

This is a technlcal repert by Professor H. Belshaw and Dr.
- J. B, Grant.

e International Rice Commission. Use of rice-fields for fish
culture in Thalland. News Letter. 13: 18-19. 19%5.

. Army. Photo interpretation of vegetation in ‘the Tropical Pacific
area and its use as an indicator of kind of ground. Engineering
Notes No, 20. 107 pp., 28 plates, 2h figs. Aug. 194,

Prepared by U.S. Geological Survey under the direction of Chief
of Engineers; Military Intelligence Division Office, U.S5. Army.

__e+ Cambodia, Health Data Publication No. 2A. Walter Reed Army
Institute of Research. Walter Reed Army Medical Center, Washington,
D. C.

» Department of Agriculture. Pollicy and programs which tend to
deter United States trade in agricultural products in Thailasnd, For.
Agr. Circ. FATP 31-55. Washington, D.C. 1955. (Mimeographed. )

. Thailand kapok exports incresse in 195h4. For. ag. Cic. FVF
10-55. W&Shington, D. Co 1955-

. World cotton production exceeds previous record., For. Agr.
Cire. FC 9-55. Washington, D. C. 1955,

. World jute supply considerably largerin 1555-56. For. Agr.
Cire, FVF 13-55, Wwashington, D. C. 1955.
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« World peanut production at near-record level. For., Agr., Circ.
' FFO 13-55. Washington, D. €. 1955,

+ World soybean production sets new record. For. Agr. Circ.
FFO 12-55. Washington, D.C. 1955.

. Office of Foreign Relations. The Agriculture of Siam. 49 pp.
Washington, D. €. Aug. 1950. (Mimeographed.)

This preliminary report was prepared {'or the Economic Cooperation
Administration, so as to be available for the guidance of persons
operating with the United States program of technical cooperation
with Thailand,

U. S. Department of Commerce. Internaticnal Affairs. World Trade In-
formation Service. Operations Reports  Licensing and exchange
controls - Cambodia., Part 2: Ser., 6l-53, 6 pp. Aug, 196L.

. Bureau of International Programs. Basic data on the econcmy
of Cambodia. Bconomic Reports, Port 1: No. 6165, 16 pp. Sept.
1961,

This report superseded basic data on the economy of Cambodia,
World irade Information Service; Part 1: No. 56, Jan. 1958,

. Siam. Summary of basic ¢conomic information. Int. Ref, Service,
6 (21). Washington, D. C. May 1949,

+ Thailand - Summary of basic economie information. Bus. In-
formation Serv, World Trade Series No. 389. Wasnington, D. C. 1953.

U. 8. Matual Security Agency. East meets west in Thalland. Washington,
D. C. 1952,

Uthaisri, S, BEconomic position of broadcast rice farmers. Kasikorn
25 (3): 218.223. 1952.

Valeton, T, New notes on the Zingiberaceae cf Java and the Malaysn
Archipelago. Bull, Jard. Bot. Buitenzorg £. (27): 1-168. pl. 1-30.
1918. '

Some eastern Asiatic speciles cultivated in the reglon are dis-
cussed., . ’

Van-Hoi, L. Contribution & 1'étude des fosets claires du Sud-laos.
99 pages. 1952.

Van Leeuwen, W, Contribution to the knowledpge of the insect-.alls of
Siam. Journ, Siam, Soc. 15: 44.65, figs. 1-14. 1922,
Contains descriptions of galls on 36 species of plents in 22
families.
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J. Conditions ecologiqpes, ,groupements vegetale et flore du
20s. Soc. Bot. de France, Mem. 1958: 3-L1. map. 1959.

. les forets du Luos. Bois et Foréts des Tropiques 70: 5-21,
1lustr. March-April 1960,
Knowledge of the peneral ecologicel conditions in laos cone

:ributes to a better understanding of the dominant forest types

n that country.

- 8ix climatic zones prevailing in lags correspond, in general, to
separate climatic types of forests. Adjacent to the dense, humid

" and semi~deciducus forests there are deciduous forests in which teak
(Tectona grandis) is found. Within or nesr the climatic forests
there are other formations, which are either transitory or of &
secondary nature; elso those stabilized under the influence of the
soil, and known as pseudoclimatic forests, or man-made, peni -

[ climatic forests.

' A map of the geology of Lacs; a schematic map of the principal

forest types; 9 photographs; and 3L references are included.

ever, &, Natwrel treasures and their ucrilization. Journ. Thai-
‘land Res. Soe. Nat. Hist. Suppl. 12 {1): 53-63. 1939.

Parsicular refcrence is made to the work done by the Department
of Sclence of Thailand.

. Ec.ible and poisonous beans of tha lima type (Phaseolus
Tunutur L.}: a comparative study. Thai Sci. Bulls 2 (3): 1-99.
Pl -3, 1080, _

ILargely concerns chemistry and matritive values and Includes
som¢ botantical data. ;

nam. Presenting Vietnam, Spec. Ed. Puclishod by the Review
Horizons. 20 pp. Saimon, Vietnam. 19<0.

A briel review of the ethnic and physiopraphic features of”
Vietnam is given, '

Whatever the truth may be, or whichever theory one supports, it
can be taken as cdertain that the Vietnam=ese race, as it 15 today,
with its own peculiar charac:eristies, Torms & ncmogeneous race,
the preduct of the lorg-past mingling of peoples. - It may not be
possible to make a vrecise scientific anslysis ¢f each constituent
element ~Mongol, Indonesian, Indo-Malay, lMelanesian: and others -
but it is undenisble that the mixture of these elemenis through
the course of centuries has resulted in a nation which has ethnic
originality. On that basis {{ maintains that it has just claims to
authentic nationslism,.

uthankul, K. Tertilizers for backyard gardeﬁing. Kasikorn 25 {(3):
236-242, 1952.

“at, L.S. Alds from tne U.S. Government through M.G.A. Kasikorn
26 {1): 1-22. 19%3.
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Wager, J.V.K, Uses of serial photographs in forest recreation. Photo-
grameetric Engineering 16 (1): 618-al19. 1950, .
The author is head of the Department of Forest Recreation and
Geme Management, Colorado, A.& M.Coliege, Fort Collins, Colorado.

Weinio, E.A. Lichenen summo note Doi Sutep (cire. 1675 m.s.m.)} in
Siam borealis anno 1904 A D re: C.C. Hosseo collecti. Ann. Soc.
Zool.-Bot. PFenn, Vanemo 1:33-35. 1923.

A systematic treatment, including new specics from northern
Thailand.

Walker, E.H. A contribution toward a bibliography of Thai Botany.
The Siam Society; The Natural History Bulletin 15 (1): pp. 27-88.
Sept. 1952, _

This Bilbliography contains the majority of major and minor re-
ferences dealing spacifically with the plants of Thailand. This
is not a complete bibliography of Thai botany, for many important
toxonomic monographs of groups which include Thal specles are not
Listed and many putlications with incidental references to Thai
plants have been omitted.

This publication was prepered as a supplement to the more ex-
tensive reference, 'A Bibliography of Eastern Asietic Botany', by
B. D. Merrill and E.H. Walker, Arnold Arboretum, Harvard University,
1938, This vast Bibliography contains about 21,000 tiiles, cover-
ing Mainland China, Japan, Manchuria, Mongolia, Tibet, Korea, and
eastern Siberia. It includes also the most imvportant floras and
comprehensive works on adjacent regions, such as the Philippines,
Indochina, Thailand, Burma, India and Central Asia,

«, and R. L. Pendleton., A survey of the vegetation of South-
eastern Asis, the Indc-Chinese Province of the Pacific Basin, Pro-
ceedings of the Eighth Pacific Science Congress. U4: pp. 99-1hkk,
1957.

Walker, F.A. The mansgement and exploitation of the Klang mangrove
forests. Malayen Forester 6: 71-78. 1937.

. Regenération o7 Klang maugroves. Malayan Forestar T: Tl-76.
2 plates. 1938,

Walton, R.C., R.C. Barnard, and J.Wyatt-Smith. The Silvicidture of
lowland Dipterocerp forest in Malaya. Malayan Forester 5. 15:
181, 1952,

Ward, B.E., (Ed.). Women in the New Asia. 529 pp. lllustr. UNESCO.
Paris. 1963. _

This publicatiun is an outgrowth of UNESCO's long-range re-
search project «n Mutual Apprecistion of Eastern and Western Cul-
tural Values, which was launched with a sympcsium of social
scientists held at Calcutta in 1958. It should be looked on as a
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ly, from 8 new perspective, of the Status of Women in South

(1954), edited by A. Appadorai, slso under the auspices of

0. During recent history, the world has seen revolutionary

es in the de jure status of women - politically, legally,
mically, and educationally; but de facto changes have not kept
with them, The present volume attempts to explore ihe latter
s of the issue, and in so doing, it offers a refreshing do-
it for sccial scientists as well as interested laymen,
wyen in the New Asia is divided into three parts. The first

#es a long anslytical paper by Barbara Ward wherein she

dantly examines, in cross-national framework, the influence

.xdern medical measures, comuunicatiocr;, urbanizatlon, nev em-

wgnt and wages, educstion, political emancipation, and kinship

mme on the changing roles of women in 3outh and Southeast Asia.
second part presentSautobiographical and soclological data on
ifferent countries, contributed by 18 authors. Of the two or
papers written on each country, one provides social-anthropoe

cal analysis of women's role in the society and the other pre-

s an autnbiographical sketch of a leading, atypical woman

zen, The third part comprises two papers-one, by Romila Tharper,
ocmen's emancipation movements in southern Asia and the other,

v Smith, on the population characteristics of Scuth and Southeast

he volume was written by 20 persons drawn from a wide spectrum

nofessions, for the contributors include anthropologists, Jour-
s5ts, sopia) workers, physicians, and politicians as well as

makers., It illustrates at least two points of gereral interest.

"~ 3t, the change in the social rcles of women in Asia during the

t three menerations 1s largely the result of their access to

zrn systems of education. This is obvious, because nine out of
women writing their bioyraphical notes are successful professionals
the tenth, the first woman to attain the baccalaureate in Laos,

a socially active, nonprofessional by choice. Secend, the changes

the women's roles are generally rest. ot~d to the urban centers,

nly among the new elites of the new Asia, who radiate innovations

the farflung corners of their countries. On the sociological

el, S5.C., Dube puints out how castie becomes invisible in Indian

;les; 3.S. Siriwardena describes how towns have exercised libera

ng influences on women in Ceylon; and F. Wong shows how urban

wditions engender change from extended 1o nuclear families smong

? Chinese of Singapore. It 1s interesting to note that the women
such countries as Burma and Thalland, who have loag held equsl

- portunities with men and have had for generations wany roles open
them, are not es professionally active or generally outstanding
the women of Indie, fCeylon, or Pakistan, who, only two generations

- 0, had very few roles avajlable to them.

w Women in the New Asia 1s a fascinating, objectively written do-
ment offering comparative data from 11 (now 10) different countries,
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even though it does not tell us much about the women of the masses
who live in the rural areas of these old coun*ries that have become
new nations,

Wanandorn, P.W. (Winit Ton Komes). The Cape gooseberry. Journ, Siam,
Soc, Nat. Hist, Suppl. & (4): 335-336. 1932,
A brief note on the 1ntroduction of Physalls peruv*ana.

. Yellow.banded leaves in Saccolobium giganteun, Journ. Siam
Soe, Nat, Hist. Suppl. 9 {(1): 145, 1933.
Considered a natural sport.

. (Phya Vinit. Vanontan Toh Komes) A reputed rejuvanator. -
Journ. Siam 3oc., Nat, Hist. Suppl. 9 (1): 145-147. 1933, .
Concerns phsiolopical effects of a drug from the roots of
Butes superba. = ,

+ Notes on introduced plants in Siam. Journ., Siam Soc. Nat,

T Hist. Suppl. 9 (1): 89.207. 1933; 9 (3): 265 285. 193k,
Notes on many species. .

. Khid Suvarnasuddhi and Tem Smitinand (Eds.). Thal Plant
Names: Vernacular Names - Botanical Names. Thai Forest Record No.
1. 871 pp. 1 map. Royal Forest Department, Bangkok. 1960.

The originel intention of the suthor was to complete andl pub-
lish this worl: in 1948, Because of Phya Wirit':s sudden death in
1955, the project was completed by Khid Suvarnasuddl and Tem
Smitinand, of the Royal Forest Department, who undertook the task
of editing this large and usetu) compilation.

The common names are arranged according to the Thali alphabet,
The authors listed vernacular names used by different tribes and
asther netionals residing in Thailand, and the country subdivided
inte regions according to the principal dialects used. Preceding
each hotanical name an abbreviation denotes the havit of the
plant, whether a tren, -~V ' b, liane, pgrass or palm, so that the
reader may ascertain its characteristics.

An appendix contalns a list of synonyms.

Wang, C.W. A rreliminary study of the vegetation o>f Yunnan. Bull. Fan,
Mem. Inst. Biol, Bot. Ser, 9: 67-113. pl. 1-11l. 2 folded maps. 1939.

. The forest vegetation ¢f contlnental eastern Asia and its
development.

An unpublished manuscript. |
Warburg, 0. Plantaz novae siamensis a J., Schmidt collectae, Repert,
' Sp. Nov. Fedde 16: 254.256, 1919.

inema siamensls, Gonoearyum slwmense, Rauwolfis densiflora end
Scolopia siamensis, n. spp. and Picrogzlon n. gen. (Simarubaceae)
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. represented by P. siamensis n. sp.

rd, F.K. Across tls Siamese Peninsule I-II,- Gard. Chron. Ser. III.

110: 102. fig. 85. Nov. 15; 20k. FPig. 94, Nov. 29, 194l,
& genersl account of the author's trip, with botanical oba
servations.

,'rming, E., and P. Graebner, ILehrbuch der oekologischer Pfianzengeo-

grarhle, La. ed. Berlin. 1933.

: tt, G. The commercial preducts of Indla, belng an abridgment of

'The dictionary of the economic products of India', 1-viii,
1-1189. London. 1908.
An abridgment of Watt's valuable Dictilonary (1889-95).

. Gossyvpium., Kew Bull, Misc. Inf, 1926: 193-210; 1927;

321-3%6.

A classified enumeration of cultiveted and wild apecles re-
presented in British herbaria, including citations of specimens
from Thailsnd.

tson, J.C, Mangrove forests of the Malay Peninsula, Malayan For.

Rec. 6: 275 pp. 72 plates. b diagrams, 1928.

The Mangrove forests, or swamps, of the Malay Peninsula cover an
area of about L3I0 square miles, almost all on the west coast.
More than 400 sguare miles of these have been established as re-
serve forests. The author gives a geperal description of the Man-
grove formation; general characteristics of the flors; botanical
descriptions; silviculture; and menagement, utilization and ex-
ploitation of this forest type.

The bibliography contains 5% titles. An index and glossary
are also included.

'eeler, P.R. Preliminary plan: forest survey of Cambodia. Cambodia,

UsoH. 1959,

chitranon, 5. English-Slamese technical terms. 1-216. {1-2],

Pages TT7-lb42 are apparently a republication by Phya Vanpruk
Picharn., 1923,

chizev, V,D., and M.K, Bennctt, The rice economy ol monsoon Asia.

358 pp. Standford Univ. Press. 134l,

Rice is the great staple in the diet of hundreds of millions of
people, particularly in the Orient, and is a cereal prefarred by
millions more &3 poverty forces them to eat cheaper foods. This
publication contains 13 chapters, in which the authors discuss rice
in the diet of Asiatlics; potentialities for rice expangion in terms
ci’ acreage and yia2lds; and trends in the Asiatlc rlce economy.
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Williams, F.N. The botany of Siam. Journ. Bot, Brit. & For., il: 306
309. Sept. 1901,
Mainly notes on publications and collections deposited in the
Kew herbarfium,

« Liste des plantes connues du Siam., Bull. Herb, Boiss. II.
Ty 217 232, 361-372, 1027-103%. 1904: II 5: 17-32, 216227,
428.4 39, 9h9-968.  1904-05.

A systepatic 1list of 1Ok? species representing various
collections; includes many new specles; see Hosseus, C.C., 1%10.

Wilson, E. H, lMagnoliaceae collected by J.F. Rock in Yunnan ond Indo-
Cinina. Journ. Arn., Arb, 7: 235.239, 1926,
Includes some of his collections from Tuailand.

Winit Wsenadorn, P. A nightescented orchid. Journ. Nat. Hist. Soec.
Siam., 6 (1): kO, 1923,
A shrort note on Platanthera susannae,

Wit, H.D.D. de. Revision of the genus Sindora Miquel (Legum.). Bull.
Pot. Gard. Buitenzorg III, 18. 5-82. Figs. 1-15. 1949,
Includes the Thai species,

Welfefr, H. Hvdroctvle simmensis, spec. nov. Repert. Gp. Nov. iedde 17:
155156, L1971,
Based on Hosseus i92.

Wyatt-Smitk, J. Pocket check list of timber trees. Mal. For. Rec,
17: 182 pp. 1952.

« A note on the vegetation of the islands in the Malacca
Straits., Malayan Forester. 10: p. 191. 1953.

. Storm forest in Kelantan, Malayan Forester, l7: p. S. 195k,

. Manuald of'Malayan timbers trees., For., Res. Inst. Research
Pompnhlets Nos. 1 to 6. 1953-5k,

. Malayaen species of Brupulera, Sonneratin, Avicennia, Mal-

eyan Forester 1% {?): 156-161. 1953,

Yingkeyran, P., and 3. Srihanern.  Pincapple prowing at Amphur Bangkla,
Kasikorn 23 (2): 37-105. 1950.°

Zimmerman, C.C. Some pheses of land utilization in Siam. Goeg. Rev.
2T: 37€-394, 18 tipgs. 1937. _
A treatment of land utilization on & repgional bnasis In Thailand. .
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.» and wW.N. Sparhawk, Forest Resources of Siam. Vol. I:

8-489, McCraw Hill Book Company, Inc. 1923.
General information on the extent and character of the forests

* Thalland; ownership; ennual cut; growth and consumption; ex-
iwts and imports; teble showlpg distribution of teak exports.

mtains 2 references.

~ ,» Forest Resources of French Indo-China., Vol, I: 390-420.

\ :Graw Hill Book Company, Inc. 1923.

" The general region ir dliscussed with a brief description of

1¢ forest ares; character of ownership; ennual cut and production;
sible showing volume of timber cut in 1916; annual consumption;
xports and imports; probable future program.

There 1s a discussion of the major areas of Tonkin, nov part

f North Vietnam; Cambodia; north, central and south Annam; and
ochin-China, now forming a part of Gouth Vietnam; and a brief
escription of the principal timbers, and their uses, of each

egion.
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