Dipterocarpaceae of
Northern Siam.
I
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The Natural Order Dipterocarpaceae consists wholly of tt·ees
or shrubs and is confined to the Indo-Malayan Region. The order is
one of great economic importance, most of the species yield valuable
timber, they all ·abound in essential oi is, which form, on exposure to
the air, resins Ol' camphor, and the seeds of some contain a tallow like
fat. The Sal tree of India, Shorea 1·olmsta, Gaertn. f., and the Bornean
camphor tree, D1·yobalanops a1·ornaticu, Gaertn. f., may be mentioned
as noteworthy tree.s of this order occnl'l'ing outside out· area.
Northern Siam though rich in individuals of this ot·der is poor
m species ; it is not, in this respect, to be compared with the Malay
Archipelago, which is the headquarters of the m·der. 0. Beccari tells
ns that in Borneo he collected fifty species within one mile of his camp.
Several of the species are gregarious, no doubt owing to their
adaptation to conditions unfavourab le to most ot.her trees. Some of
these gregarious species form jungles, locally known as "pah paa,"
which occupy at least half of the forest clacl area of N orthem Siam.
Among the othee species are some of the largest and loftiest trees to
be met with in the jungles of this country.
Only nine species occurring in this area are known to us.
It is probable tktt two or three other spec ies will be discovered in
the future.
All the trees which we deal with here can be readily recognised,
when seeding, by their remarkable ft·uit, which, as the name of
the order implies, are winged. These wings are formed by the
continued growth, after pollination has occmTed, of two or mot·e of
the calyx lobes. The genera and species of the ordet· are, to a large
extent, distinguished by the character of the fl'llit, some of which are
illustrated on Plate I.
The three genera containing the kno\\'11 species of Northern
Siam may be identified by the aid of the following key.-
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I. Ovat;y in the fl'llit quite enclosed by the enlarged caly1t
tube, two of the calyx lobes enlarged in the fl'Uit to form wings.
1. Dipterocarpus.
II. Calyx tube not, or hardly, enlarged m the fl'llit, two m·
more of calyx lobes enlarged to form wings in the ft·uit, \Vhich IS
surrounded by the stalk-like bases of the wings.
A.. Three or more of calyx lobes enlarged i;1 fruit to form wings.
2.

Shorea.

B. Two only of calyx lobes enlarged in fmit to form wings.
3.

Hopea.

The following diagnoses of genera and species are based upon,
as far as possible, only prominent, and readily recognizable characters.
1.

DIPTI!:HOCAHPUS, Gaertn . f.

Tl'ees with tall regularly shaped tnmks. Stipules large
amplexicaul, deciduous. Plowers large, usually pink. Calyx 5 lobefl
with a r:J.ther long tube free from the ovary. Stamens munerous,
connective produced into a long point. In the fl'nit the calyx tube
.encloses the woody nut but is not ndnate to it, two of the three calyx
lobes grow out into long wings.
A.

Calyx tube in fruit without tubel'cles or ridges.
a. Fruit globular ; leaves blunt, pubescent.
1.
b.

ll' ruit ovoid ; leave,; acuminate.
2.

B.

.D. turbinatus.

Calyx tube in fruit with 5 comprassed tubercles at top,
alternating with calyx lobes.

3.
C,

D. obtusifolius.

D. tubercalatus.

Calyx tube in fruit with 5 longitudinal ribs or wings.
a.

Ribs on calyx tube narrow, ±- ot· less the diamettJr of
the fruit.

(
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b.

D.

D. costatus.

Ribs on calyx tube broad,
more.
t;.

1.

3

(

diameter of fruit or

D. alatus.

Teysm.

OBTUSIFOLIUS,

Lao ancl Siamese, Mai hieng

meu

t

VJ: 'V\~1 'fl'El 'Ell Vlri'El ),

(11-lt--L~~~);

or Kau, la teu

Karen,

Ta

la aw a

( Ll"n: Vla1 LVJEJ~ );

Burmese, Kanyin bok.
Tree to eighty feet high. Bark grey, longitudinally fissured
or cracked, and slightly tt·ansversely cracked . Cut reddish brown,
dry. Young shoots, petioles, stipules and inflorescence densely
clothed. "·ith long tawny fascicled hairs. Stipulas up to 8 ins.
lon g. Petiole about It ins. long. Leaves 7-10 ins. long, blunt tomentose beneath, pubescent above, secondary nerves 11-16 pairs, parallel,
blade of leaf tht·own into ridges between the secondary nerves. In~
florescence, short racemes of Lt-8 flowers in the axils of the leaves.
Calyx usually covered "·ith a soft dense pubescence, petals to lt ins.
long. In the fmit the calyx tnbe globular, plum coloured with scn.ttered fascicled hairs, to
ins. diameter, the 2 Wing like lobes Lt-0 i Jl S.
long, 3 shorter lobes about t in. long.

n

D.

OBTUSIFOLIUS

var.

SUB:'iUDUS.

In this variety the young shoots and stipules at·e quite glalH'OitS,
the petioles are glalwoura for the g reater part of theil' length, but luwe
a few fttscicled hairs towards their i unction with the blade of the leaf,
and the calyx tube is either quite glabrous or silky pubescent. I hn.ve
several intermediate form s between the hairy and subnuclA varieties,
in one the pet.ioles ::u·e hait·y for theie whole length while the yonng
shoots and stipules are glabrous, in another the stipules alone are
glabrous.
Flowering, November-January; fruiting, :March-April.

2. D.

TURBINA'f uS,

Gaer·tn. f.-Syn. D.

Lao, and Siamese, Mai yang

LAEVIS,

Ham.

(ll-lvm~); Burmese, Kanyin ni.

( 4 )
Tree to 120ft. high or more. Bark light grey, irreg ularly flaking
Qr cracking. Cut yellowish brown , moist. Young shoots and stipules
covered with very fine short pubescenee, leaves, petioles and inflorescence
glabrescent. Petioles to about It ins. long. Le~wes ovate, acuminate,
to 8 ins. long, secondary nerves 13-17 pair;,, strai ght, parallel,
blade of leaf flat . Inflorescence a raceme, sometimes branched, of
4-6 flowers in axils of leaves. Petals to l ;f- ins. long-. Prniting
calyx pruinous, ovate, wings glabrous '1 ins. long.
Plowering, April: fruiting, May.
There is a form of D. tU?·binatus with tomentose leaw;,. lJnt
we have not seen it in this country.

3. D.

T UllERCCLATCS,

Lao, ilfai twng

Roxb.

(l~L~-:1);

Karen , Tala aw a. ku:cL
Burmese, Eng.

Siamese, Jfai pl-uang

(l~_,Vli(11J~);

(ri~'VI~l'Elfl ~1"]~1),orLateu ('VIri1L'VlD~);

Tree to about 80 ft . high. Bark lm1g itmlinaEy fissured and
slightly transversely cmcke<l, grey or li ght grey. Cut brown, dry.
Stipules covered with a dense, long, grey tomentum, youn g shoots .
petioles, leaves and inflorescence ghbrons. Stipnl es to 6 ins. lont:··
Petioles to 2i ins. lon g. Le~wes large, eonlate-ovate, reaching a len gth
of 2-} ft ., glabrous beneath, secondary nerves 9-IG pairs, not parall<>l,
blade of leaf flat or angled at micll'ib. Inflorescence a simple Ol'
branched raceme of G-12 flow ers in axils of leaYes. Calyx g labron~
with 5 small compressed tubercles aboYe bet \\'een each pair o£ lobes.
Petals to l t ins. long. Fruiting calyx tube to 1 in. diam ete1·, glabron :;
at upper end produced into 5 compressed knobs altematin g " ·ith eal_L,
lobes, wings glabrous, to G ins. long.

D.

TUBERCULATUS,

var.

TQ:.\IIENTOSU:::i.

Lao, lvfcLi teung !cow

(1lf L~-:1 ']11J)

In this variety the young shoots aml petioles are Clensel~1 ·
t omentose while the lea1·es are tomentose beuenth. Intermediate fo1·m ;;
between this and the above ar e found, but are not eommon.
Flowering, March ; fruiting, Apl'il-1\Ia:r·

(
4.

D.

COSTATUS,

5

)

Gaertn.

Lao, },Jai yang pai

(hjtJ1.::1 ll1t1)

Tt·ee to about 150 ft. hig h. Bad\: irregularly flaking, usually clark
brown. Ci1t li g ht bro\Ynish yellow. Young shoots, inflorescence and
petioles densely clothed ,,·ith rather long yellow hait·s, bt·own on old er
parts, leaves with a scatt erecl pubescence belo,,·, tomentose along midrib
and secondary n et·ves, g labrescant above, Stipnles, covet'ecl with
brown silky hait·s, to 2t inch es long. Petioles to U inch lon g. Leaf
0\·ate, acute or shortly acnminate, rounded or acute at base, to tJ,t in s.
long, secondary nen'es 10-1 5 pai rs, parr.!lel. Inflorescence a short
raceme of 2-1.L flow ers. Calyx tomentose, calyx tube with 5 long itudinal ridges along its whole lengtl1. Corolla to 3/ i in. long . Fntiting
calyx tube globnbr. compressed above and below, about ~ ins.
diam eter, with scatt.er ecl stell ate pubesce nce, 5 narrow long itnrlinal
ridges alternati11 g ,,·ith calyx lobes, wings to about 3~ ins. long .
}'lowering, Mareh ; fmit ing. May.

5.

D.

ALATUS,

Hoxb.

Lao, and 1-::iiamese, :A1cti yang
.or

Ka1~

(rra);

(hJ'~n.:~

);

Karen , Kun

(u•n:)

Burmese, !\any in byu.

T ree to abont 180 ft. high. B::tt·k gt·ey, rather s mooth, flakin g.
Cnt li ght yell ow. Tbe young shoots, inflorescence, stipules and
1)etioles covered wit h a very sl10rt gt·ey, or yellowi sh , t omentum.
LeaYes \\"it h tomentum along midrib below, less along secondary n erves.
l~etioles about 1 in. long. Leaf oblong-ovate, shortly acuminate,
to 13 in s. loug, secondary ne rves 12-22 pairs. Inflorescence a
short simple or 1Jranchec1 race me . Calyx densely t omentose, t nbewith [) hroad lon g itudinal ribs altem ating with calyx lobes. Corolla
about 1 llt. loug . :Fruiting calyx t ube about lj m. diamet er
glabrescent, with lou g itndinal rib;; abont 5/8 in. broad, wings 5~
in s. lo11g .
l<')O\Yerin g, F ebru ary ; fmitin g. :March .

II.

8HORBA, Hoxb.

Large or medium si%:ed trees . 8tipules usually small and eal"ly deciduous.
]flowers rather small. Stamens 15-1 00 . Calyx tube in fruit not

6
enlarged but the fruit is more or less enclosed by the imbrica,ting bases
of the calyx Jobes, which are all enln.t·ged to form wings, but 3 usually
larger than the others.

A.

Stamens 20 or more.
l.

B.

Stamens 15 only.
a,

Petals spreading.
2.

b.

S.

OBTUSA,

Sho1·ea jl01·ibunda.

Petals incut·ved and forming a hollow globe, open
above.

3.
1.

Shorea obtusa.

Sho1·ea Siamensis.

Wall.

Lao, Mai ngaa

(hJll~~);

Siamese, Mai tmg

(l1.1'"'l~~}

Karen, T;J. la aw a kaw ( VJ:'VIri 1 'EJ'El 'EJ11l'El); or La ni ( 'V!cil

U).

Tree to about 80 ft. high . Bark blackish grey, roughly flaking.
Cut brown, rather dry.
Young shoots, inflorescence , stipnles and.
petioles of young leaves covered with a short scurfy tomentum, sometimes only a scattered stellate pubescence. Petioles glabresceut, to
t in. long. Blade to 6k ins. long·, oblong ot· oblong-ovate, blnnt Ol."
shortly acuminate, secondary nerves 1·:1-20 pairs, net-vei.nation 11ot
prominent beneath. Inflorescence, axillary or terminal panides.
Flowers yellowish, scented. Calyx with white tomentmn. Corolla.
3f8 in. long. Fruiting calyx with all lobes enlarged to form wings
but 3 of them larger than other two, bases of wings broad, completel_y'
-enclosing nut , larger wings to 2 ins. long, sl10rtet· to lt ins.
Flowering, March; fruiting, April-May.
2.

S.

FLORIHUNDA,

Kur?.,

Lao, Mai lcayal(,m (

~'iJtllJ}

hr·.n~Ut:JlJ);

Siamese, Mai·payaum (

Tree to ab'out 30 ft. high, rather mis-shapen.

or nearly black, flaking in rectangular pieces.

Bal'l~

lll'

dark grey

Cut yellowish brown.

(
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Young shoots, petioles aud inflo:·escenca covel'ed with a fine velvety'
tomentum, stipules with yellow tomentum, young leaves with scattered
short grey pube3cence, old leaves glabrescent. Petioles about ~ in.
long. Leaves oblong-ovate, rounded at base, acuminate, to 5 ins. long,
secondary nerves 17-22 pairs. Infloresl~ence, large axillary and tern\inal panicles. .Flowers white, fmgmnt. Calyx with scattered short
pubescence. Corolla to 5/8 in. long. Pruiting calyx glabrous, bn.ses
of wings broad and enclosing nut, larger wings to 4 ins. long, one of 2
smaller wings very small and linear.
The Lao natives distinguish two varieties of this tree, ( I )
Kayaum deng, with the branches of the inflorescence red (glabrous?) ;
( 2 ) /( aya1~m lww, with the branches of the inflorescence 1rhit(}
( tomentose ?)
Plowering, February-March ; fruiting, :Ma1·ch-April.

3.

S. SrAl\IE~srs, ~f.iq.-Syn. PEN'fACL\fE SUA VIS, A. DO.,
SIAi'I'IE::\SIS, Kurz. var. SUAvrs, Pierre.
Lao, Mai pau (

Siamese llfai ?'ang
or La buw (

(

1,.YL1h ) ,

or Jiai pau kau

hJ' j~

Karen

'V\~1 Ll.J1~);

) ;

Ta

la aw

PEXTAC~fl·:!.

{l,YLlh ".ll1r:J )
(

;

VJ:1~~1 'EJ'E.J)

Burmese, Eng yw.

Medium sized m· small k ee. Bn.l'k g l'ey, ti.:;:;nn~cl longituc1imdly,
crackecl t1·ansver.sely. Out reddish brown. All p:1rts glalwous. yonug
leaves occasionally ''"ith sr.attered pnbcseenee beneath. Stipules J'atl1 er
large, to ~ in. long, membranous anil per:;isting til l leaf reaches its htll
size. P etiole to 2 ins. long. L3aves oblong Ol' oblong-ovate, slw1·t.Jy
acnminate, cordate at bn.se, secondary nerves 13-17 pair;;, net-veinn.t i.Lm
prominent b e ne~tth. Inflorescsnce, hL"ge, branching, in axils of i·~dllln
leaves. Plowers yellow, feagrant. Calyx glabt·ons. .Petals inc~lln', ~rl.
Nut !Support.erl below by b1·oad bases of calyx wings, exposed aiJlm~ ,
wings all large, 3 somewhat larget· than other 2, larget• to 3j in:;. luug.

S.

StA~lENSIS ,

Ln.o, Mai

var.

pat~

J\fEKONGE:\'S IS,

deng (

PietTe.

l,.jll.J1 lllil~ ).

ln this V[triety the leaves have a den,.,e tomentum beneath, aml tltet·e
is a very fine pubescenc3 on out;;ide of calyx and corolh The ;.;tipules

( 8
are smaller than in the type, and deciduous befvre the leaf reaches full
size. Leaves blunt, rarely shortly acuminate.
Flowerin g, Ma rch ; fi·uiting, April-May.

III. HOPEA, Roxt.
Trees. Stipules very small, early deciduous. Flowers in unilateral
spikes, or racemes, arranged in panicles. Stamens 15. Calyx tube in
fruit not enlarged, two of the five calyx lobes enla rged and wing-like,
other thl'ee lobes r 3m[tining very short. Nut embmcecl by calyx lobes.

1.

H.

ODORATA,

Roxb.

Lao and Siamese, Jl1ai tnkien (

(l"]]Lfl) ; Burmese,

hr Vl~L~iJU);

Karen,

So lee

'1 hingan.

Tree to about 100ft. high. Bark g rey \\'ith irreg ular longitudinal
cracks. Cut ye ll ow ot· reddish. Young petioles, and miclt·ibs, and
Eecondary nerves beneath, cove!·ecl with short bt·own tomentum, in florescence with grey tomentum. Petiol es glabrescent, ~ - 1 in. long.
Leaves oblong-ovate ot· nearly ellip tic:ll, bluntly acnminate, g labl'esceut,
to 4! ins. long, secondary n en •es ll-1G pait·s. Calyx grey vel vety
outside. Corolla 1/8-3/ lG in. Fru itin g ca lyx g rey tomentose, 2 lobes
greatly enlarged to form wings, other 3 lobes remaining short, \\·mg.s
about It in s. long.
Flo\\ ering, March-April; frniting, April-May.
The Karen nam es of some of these t1·ees are interestin g; mm
teung they call the mal e mai pun. mai hi e11 g the female mai pan and
mai ngaa the redmai pau.
JUNGLES IN WHICH THE "DlPTJmOC ..ARPACEAW OCCUR
Several species of t he D ipte1·ocarp aceae are remarkable in that
they form jungles almost as pure as th e European oak or pine forest~.
There are very few other trees g rowing in the Tmpics, at moderate·
altitudes, that approach them 'i n this re;;pect ; most tropical fo rests are
marked by the variety of their species . Ku t·z: calcu lates that the eve t·green tropical forests of Burma contain 200-300 species of trees to the
square mile. In Northern Siam th e gregarious species grow in dry
deciduous jungle called by the Laos pah pua, and by Burmese
eng jungle. l'ah paa is found always on soils with a very low

(
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capacity for retainin g water, such as red clay, or laterite, sandy and.
rocky soils. This character of the soil, together with th e long dry
season, prohib its the g rowth of a ny vegeta ti on which is not abl e t o
with stand long periods of drought.
Pah paa is b est developed on undulating g round, foot-hi ll s, and
the lower slopes of morm tains; it is met \Yi th t o so me e xtent also on
the plain , wh en t he co ndi tions are suitable.
There are several Yarieties of pah paa, bu t t hey all have ce rtain
g eneral characteri stics. rrh e jungle is open. a pproachin g the savannah
t ype, and the trees are usually small. Most of the shrubs are small ,
as t hey are bu rnt clow n by fo rest fires e\·ery year, and are only able to.
th row up annual shoots in t he ra in s. Woody climbers are sc.:~r ce , or·
ab.>e nt. H erb:1ceous pla,nts are, in nl.ost of the varieties of pah paa.
abnndant, comin g np in th e rain s, and flmyering toward s the end of them ins, or in th e cold season ; t hey are alm os t all perennials with
tuberous r oots; t he few annuals fo nnc1 are small , and flower during t he
rams.
The pah paa m Northern Siam may b e divided into fom· main
varieties :-

1.
2.
3.
4.
1.

~1ai t enng jungle.
JYiai hieng jungle.
Mni pau jungle.
Mai ngaa jungle.

M A r T EUNG J ul'\GL E.

This jungle is found from the plain t o an altitude of about 2,000
Of the four varieties
of pah paa it has th e greatest. number of different t rees. Mai t eung is
u sually the predo minant tree, mai h ieng and mai ngaa are also p lentiful
and the glabrous form of mai pan is found in small quantities. Both mai
t eung and mai hieng reach a good height, 60-70 ft ., hut most of the
other trees are small. B esides t hese dipterocarps t here are a large
number of other trees b elonging to many different orders, the
commonest being Terminalia tomentosa ( mai ba hok fa), Buchanania
latifo lia, Melan01·dw ea usitata ( mai hak ), wh ich supplies the
black varnish used for Lao lacquer work, Tristania rufescerts
.( mai kaw ), Ochrocarp1~s Siamen sis ( salup pi), Diospyros clwetoides~

ft. above sea level, most frequent ly on reel clay.

( 10 )

and Quercus 3p. ( mai kaw ). 'l'here are nany smaller trees and
a few shrubs, such as Aporosa villosa, Ochna lVallichii, which
appears in the dry season as a few inches of leafless twig covered
with large yellow flowers, occasionally it grow;; out into a small 'tree,
Strychnos nuz-vomica ( mai ba. tenng ), Gardenia erythroclada,
noticeable for its smooth red bark, Blinlcw01·thia lycioides, and a..
small, almost stemless, palm with edible fruit, Phoenix acaulis ( pum
peng); a dwarf cycad, Cycas Siamemis, is found in gl'eat abundance
m some districts.
The trees are in open order, their crowns as a rule not touching,
and the ground beneath is covered with a t ufted growth of grasses and
cyperads.
vVoocly climbers are rare in all forms of pah paa, hut we sometimes met with Spatholobus RoxbU1·ghii in mai teung jungle.
Orchids and other epiphytes are very plentiful, two of the finest
orchids fouml in the North, Dend1·'Jbium pulchellum aml Dendrobittm
calceolaria , are abundant, while . ,_lfJJrides m1tlt{flm·um, . .iErides
falcatum, Sarc'l.nthus Williamson·ii, Eria Grfffithii, Bromheadia
aporoides, Dendrobium secund.nm and species of Hoya and Loranth'l;(.s
are frequently seen, but, perhaps, the most remarkable of the epiphytes
is Dischidia Ra.f}lesiana, whose clustet·s of tawny pitcher-leaves give it
the appearance of a fungus rather than a flowering plant. Perennial
herbaceous plants are numerous, many of them with grass-like leaves ;
annuals, when present, are small, often minute, and belong chiefly to
the orders Scroph•ulariaceae and Polygalaceae, the presence of a species
of Utricnlaria, a water loving genus, in this dry jungle is interesting,
but it only appears in the middle of the rains when the ground is
almost constantly damp.
On the Khoon Yonam plateau, a nat•t·ow plateau at an altitude
of about 1 ,500 ft. stretching for 7 or 8 miles, there is a form of this
jungle in which Pinus 1lie1·lcusii is t he predominant tree, mai teung
coming next in order of frequency; the soil is a gravelly sand.
By counting all trees over 20 ft. in height, within about 30
yards of the path, we have been able to arrive at a rough est1mate of
the composition of some of the :varieties of pah paa. Estimated ii1 this
way the composition of an average sample of mai teung jungle was : -

( 11 )
Dipte1·oca1-pus t11 berculatus ( mai teun g)
Dipterocarpus obtusifolius ( rnai hi eng)
Shorea obtusa (mai ngaa)
Sho1·ea Siamensis (mai pau) glabrous form,
Melanorhoea usitata (mai hak)
Quercus sp. (maikaw)
Tris!ania rufescens ( mai
w)

ka

Other species less than I 0 fo

37
17

17
I

14
9

3

100

2. MAr

HrENG JuNGLE.

Mai hieng jungle is commonly found in two situations; on
the plain, where the soil is sandy, and on steep slopes and crests
of ridges at from 2,000-3,000 ft. altitude. In both these places
mai teung is absent, anr1 mai h ieng forms at least ¥J 0 f0 of all the
trees present.
On mountains this jungle is found usually on red clay ; here
from 50-60 °/ of the trees are ma.i hieng, most of the other tt·eeq
being oaks, of which there are three co mmon species ; mai nga.a is
occasionally met with and, more t·arely, the glabrous fot·m of mai
pau ; both these trees grow to a lru·ger size here than they do in the
:inai teung jungle below. Near the upper limit of the mai hieng
jungle, we first find Pinus Khasya.
0

The ground is covet·ed with a tufted gl'Owth of grass as i11
the mai teung jungle, but thet·e is uot s~lCh an abundance of othet·
herbaceous plants, nor are there as many shrubs and small trees.
The epiphytes are much the same as those in mai teung
jungle, but some of those found below, such a:; Dend1·obium .~ecnndwnL
and Eria Gr~Uith·i-i are not found, their phtce being taken by
Bulbophyllmn nigrescens, Coelogyne Hlwdiana and others.
A count of the trees in mai bieng jungle between 2,500-:3,00()
ft. altitude on Doi Sootep gave the following re~mlt : Dipteroca'I:PI~S obt1~sij'oli.t'"s

( mai hieug )

.:")9

Shorea obtusa ( mai ngaa)
f.}ue1'C1~s,

vtuious species,
Species less than 1o /a

28
11

100

( 12 )
3.

MAr PAu JuNGLE.

Mai pau jungle is found on dry and very stony soil, sometimes on red clay, usually covering low hills not more than 500-600
ft. above the plain. In the hot season it is one of the most trying
jungles to travel through; the small g rey leafless trees afford no
overhead protection while the hea.t is strongly reflected from the
stony ground, at this time of the year deYoid of vegetation. Mai
pan jungle sheds its leaves more completely than any other jungle in
this country, they drop towards the end of January and the new
ones do not appear till April.
The mai pau found here is always the tomentose variety, mai
pau deng, so called on account of the reddish tinge of its leaves;
mai ngaa is, perhaps, the commonest of the other trees, a stunted
species of Pterocarp1os and a Dalbergia are also often seen ; these
trees, like the mai pltu, are all smaJl, the genentl height being
about 30-35 ft.
Patches of small bamboo, mai huak, are not uncommonly
met with in mai pau jungle. Shrubs are scarce, but sometimes
Oycas Siamensis ( mai prau tau ) is abundant.
The herbaceous vegetation is not nearly so plentiful as it is
in mai teung or mai hieng jungle.
The trees are frequently infested with parasites, species o£
Loranthus and Phacellaria. Other epiphytes, with the exception of
a species of Hoya and a few small orchids. such as Vanda parvijlora
and Sarcanth~•s TVilliamsonii, are not common.
The following count was made on Doi Sootep, where this
jungle only occurs in small patches which merge into other forms of
pah paa; in a typical clevelopement of mai pau jungle mai hieng is
not present :Shorea Siamensis ( mai pan deng ),
Bh01·ea obtusa ( mai nga.a)
Dipte1·ocarpus obtusifolius ( mai hieng )
Melan01·rhoea usitata ( mai hale ),
T1·istanix rufescens ( rnai kau)
Various

75
3
7
7
1
7

100
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4.

MAr NGAA

JuNGLE.

The jungle which has mai ngaa as its pt·edominant tree is
very similiar to mai pau jungle, and also occms on stony gt·ound or·
reel clay. The trees are small and grow in open order.
There is as n. rule n. better (1evelopment of herbaceous plants
thn.n we find in mn.i pan jungle.
vVe have not been able to obtn.in a count of the tree::: m mn.t
llgaa jungle.
The J)ipte·r owrpaceae not occnrrmg
n1.rions jungles: -

111

pah pn.a n.re found m

Hop ea odorata ( mn.i takien) grows almost exclusively along
the banks of streams aDd ri vet·s in evergreen or semi-evergreen
inugl e, it is met with from the plain to an n.ltitnde of 2,000 fr,.
Dipterocarpus alutus ( mai yang) is also nsually found along
r1ver banks, but differs from mai takien in that it does not, extend
far up mountain streams. [ts tall, regular, light g l'ey trunk is a
conspicuous object in the jungle along the rivet· b et\veen Paknampo·
am1 Haheng.
Dipte1·oca1'Pus laevis ( mai yang), "·hich resembles D. alatu!)
m general appearance. is found in the sn.me situations as mai takien

and has the same rauge of altitude.
Diptrwocarpus incanus ( mai yang pai ) grows in evergreen
jungle at an altitude of 2,000-3,500 ft. and is inclined to be
greganous.
Sho1·ea jlo1·ibunda ( mai lmyaum) 1s found m mixed dry
jungle, sometimes associated with teak.

(

H

)

CONDITION OF GROWTH AND

REPRODUCTIO~.

The soil, altitude remaining constant, exerctses an important
part in determining the type of jung le. Pah paa, as we have pointecl
·out, is always found on a porous well drained so il above the reach
·of the highest floods. As a rule on retl clay we find mai tenng, on
sandy soil mai hieng and on stony ground mai pan jungle, but it is
probable that there are other factor.3 besides soil which have an
influence on the type of jungle. Thns we someti:nes find mai pan
jungle on a red clay showing no g-mss d issimilarity from that on
which mai teung flourishee; even in two areas divided only hy n.
stream considerable differ·ence.3 may bs noticed, such as the predominance of mai hieng on one side and of mai teung on the othet·,
instances of this sort are not uncommon. ::\Iai hieng seems to be
more readily affected by adverse circumstances than the other trees
of pah paa, in some districts it is completely ab::;ent from t he mai
teung type of jungle.
::\Iost of the clipterocarps in pah paa jnngle have t hick
fissured bark and the leaves have vaeious devices, such as position,
texture ::mel hairy cloth ing, .for limiting tmnspiration , t his is
necessitated by the fact that t he soil is ,;nch a pom· retainer of
water. In mature exposed trees of nni tenng we iind the large
-leaves hang more or iess vertically, so t hat the snl'£'tce of the leaf is
nearly parallel to the rays of the mid-:lay :mn and in conseqnence
gets less intensely heated ; a similae result i,; achieved by the leaves
of mai hi eng but in a diffcl"ent way, the genet"al clit·ection of the;,e
leaves is hori,ontal, but t he blarle is t hrown np in high folds
between the secondaey nel"ves, so that no part of t he g eeen surt~•ce
is actually hoei:r.ontal. Con·elated with this we find a considerable
difference in the habit of the two trees, nni hieng has few branches
below·, but spread:> above somewhat in an umbrella form, while mai
teung has a pyramidal shape, thus both t rt~es obtain a laege leaf
surface without exposing their leaves to the vertical strike of t he sun
rays ; in young trees growing in the ;;hade of old trees thesC3
·c haracteristics are not so well marked.
It is interesting to find that severa l of tin species have two
forms, one with tomentose, the other with l:dttbrous leaves. The ·ra.tC3
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of gl'owth of these two forms is difft!t'ent, that of the tomentose bei.no·
b
the slower, It is pl'obable that the tomentose forms affect a driet·
and mol'e barren soil than the glabrous; this certainly holds goocl
for mai pau, the tomentose variety of which is found on very dry
,stony ground, while the glabrous grows usually on clay, frequently
near streams. \Ve have not been able definitely to establish this
difference of soil for the two fol'ms of mai teuno· and mai hieng thouO'h
0
'
0
the mai hieng found above 2,000 ft. on mountain slopes is always the
hairy variety.
The ability of some species to stol'e water is alse an adaptation
to their dry habitat. A characteristic of the young mai hieng tl'ee is
that, when cut, it exudes quite a quantity of \Yater; if the stem be cut
and turned upside clown, water will at once start dl'opping out alld
can be easily collected. ln pah paa water is often vet·y difficult to find
in the dry season, and on shooting expeditions one has fr·equently to
resort to the mai hieng for a drink.
The dipterocarps not occut'l'ing in pah paa are, fol' the most pal't,
hygrophilous, enjoying the vicinity of streams and rivers. Mai yang
(Dipterocarpus alatus), growing usually on a sanely soil, is otb-·n
found in places which are flood ed every yen.r. Mai yang pai is lwst
developed in damp evet'gl'een forests where the ground is covet't~cl
with a rich layer of humus.
Many of the devices for protection against intense light coin1~itle,
as Schimpet· has pointed out, with those which l'eS tl'ict transpil'atioll.
The position of the leaves, as cle:::et·iber1 in mai hieng and mai tetlllg',
probably acts in both these ways, as do the large sheathing stipules
of the young leaves in the same two tl'ees. A more particular protection against strong insolation is the deep red colom· of the yonug
leaves of several species; this red colour is vel'y mal'ked in the y01lllg
leaves of mai pau, which has not sheathing stipules.
The trees growing in pah paa al'e all U.ecicluous, hut in :;ome
species the period of leaf fall is not so well marked as in others. In.
the case of mai pau all the leaves fall at about the same time, letwing
the tree completely bare, this fall takes place about the end of Jam.u.t·y
.and the tree remains leafless till the middle or end of March. ln th~

(
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other trees of this jungle the leaves fall at the same season, but the
bai·eness is not so marked, as the new leaves have already begun to
appear before the olLl ones lum3 all d~·opped. The same species of tree
may vary, in this respect, in difftlrent localities, mai pan in mai pan
jnngle becomes r1 nite leafless, but when found in other jungles, it is
never completely de\'oid of leaves, this is particularly noticeable in the
glabrous variety.
Flo\Yering takes place towards the middle or end of the period
of leaf-fall, except in mai hieng, 'Yhich flowers before the leaves begin
to fall.
The length of the period of g rowth varies in the different species,
but in all the growth may be said to be greatest during the first month
after the appearance of the new leaves. In mai pan deng and mai ugaa
growth is limited to that time, it starts about the end of Mat·ch and is
quite over by the end of April , that is there is only about a month
during which the young shoots are lengthening and producing new le-aves.
It is remarkable that this period is in the dry season which, a13 far as
plant life is concerned, physiologically corresponds to the winter of
temperate latitudes. Although the other species have their period of
maximum growth in Apri l or May, they continue growing more or less
throughout the rains, particularly yomig or damaged trees.
In the dipterocarps of Northern Siam root-shoots are not an
important means of reproduction, we have only noticed them m mat
.P au and mai teung, and that only very occasionally.
A large number of the species coppice, mai pau, mai hieng, mai
teung, mai ngaa and mai kayaum do so, but not mai yang ( Dipterocarpur;
alatus ).
All these trees have flowers adapted for i nsect pollination ; the
flowers of the species of Dipteroca1'jJ'l~s are large and showy, while those
of the others, appearing while the trees are out of leaf, are scented and
produced in great abundance.
Fruit are borne in great quantities by all, more especially by
the specie;;; of Shorea and mai takien, which have small, light fruit.
Only about one in every twelve trees of mai takien will be foung
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seedings in one season, so it is highly probabl e th at thi s species does
not seed every year; all the others, as far as we know, seed yearly.
The fmit have no thick or hard covering which would protect
them from the forest fi1·es, bnt this is not of g reat importance as they
fall towards th e encl of the d ry season wh en these fires are mostly
m·er. At this periocl of th e yea r, the end of t he dry season, there are
ltigh gusty winch, which mu st h elp to some extent in the distribution
of the frnit ; indeed from their wings one might regard them as being
adapted for di s p er~al by wind , b nt it is cloubtfLd if such h eavy fruit as
those of mai hi eng are ever canied, by this means, mot·e than i 00
yards ; the lig hter ones are ce t·tainly blown much farth er, rluring hi g h
winds they may often be seen whirling through t he air at a g reat
h eight.
Th e fruit of all the species mentioned in this paper, except
these of mai takien, which were not experim ented with , floated "·ell
and showed no signs of sinking after seven hours in water. This
property must be of considerabl e importance in aiding th e cli~p et·sal of
th ose species g rowin g along stream s and r ivers, in fac t their fruit
may b e fre(1uently seen in th e debris left by floods ancl freshets.
Th e seeds of all species germinate n.lmost at on ce on reaching the
gronncl. 'vVe haYe n ever observed germination t o occ ur on the tree, a::;
is sometim es th e case in the si"tl t ree,
In pah paa, where jungl e fi res 111 the Jry season are the rul e.
the youn g trees are constantly being burnt back and so t ake sonw-.
y ears to establish themselYes; mai t eung takes 5 to 8 years, mai ltieng
only about 3 years. As with all the other trees in pah paa an extensive wo0<1Y
oTowth is formed nncler-g rounc1 before this establishm ent
•
b
takes place.
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ECONO)IIC PRODUCTS.
Of the 9 species mentioned in this paper Mai Takien
1s perhaps the most useful, it is certainly in gt·eater demand than any
of the other species. Since the felling of teak has b een prohibited
except under the conditions of a lease, Mai Takien has taken its place
and the wood is so extensively used foe building pmposes that the
moee accessible areas m·e being rapidly wm·ked out and it is most
necessary that Government should introduce regulations to stop indis~
-criminate fellings. In addition to bOJing userl for building pmposes,
the larger trees arfl r.lso cut into hulls for the local built boats. These
hulls last for years in fresh water, but sea water appears to have an
injurious effect on the wood, for it has been noticed that the lift> of a
boat is longe1· now that it only goes as far as rail-head ( Paknampo)
.than in the old days when boats weee sent right down to B:tngkok.
Timbe1·.

Boats are also built out of the Mai Kaiyaum tree, but they are
not to be compaeed to those built out of :Mai Takien.
1[ai Teung, Mni Hieug, :Mai Ngaa and Mai Pan are <1l:so used
for building P· . ')Ses. 'rhe two form er are not much in demand as they
11.re attacked by "lvhi.tP anti> and are said to rot when exposed to the
we::tther, but in the absence of ]}bi Taki<Oln tl1ey aea used foe ins ic1e
walling ::tnd flooring. :Mai Ngaa ancl Mai P,m ::tre also usecl for
flooring and walling to a certain extent; both woods are comp::trati vely
hard to convert ancl but foe this fact woulr1 b e fiw more extensively
nsed.
M::ti ~gaa ancl .Mai. 1\m ::tre in g l'e:tt requisition for posts and
for this purpose ::tre second to no timber in the North with the
exception perhaps of Mai Deng. Mn.i Nga::t n.JHl Mai Pau ::tre highly
rec:::>mmenc1ed foe telegraph post.s, ::tnd the Government would be
wise if they always insisted on being suppli ed wit.h th ese woods
for their telegraph lines.
A few words must h 2. written on
posts cut from .M::ti Teung. The po3ts of this woocl are considered rather
inferior, bnt it does not appear to have been recog nised that the posts
are very durable in water. Posts of this wuod planted by the British
Consulate in ~hy 1889, i. e., over 20 years ago, to protect the fl'ont (}f
the Chiengmai compound from eeosion, were found to be in a remarkably
souncl condition, and there were fewee signs of the wood decaying
below than ::tbove the water line.
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Firewood. .Mai Hieng and l\fai Teung are the best known firewoods in the North. They both burn gt•een, and, so large a local trade
is growing up round the large town s, that if the future needs of the
population are to be considered, steps should be taken to bring the
forests under a working plan.
Both Mai Hieng and Mai 1'eung coppice and in 15 years yield
timber of suitable size for fit·ewood; thu s the preparation of a "·orking
plan is rendered comparatively easy.
Coppice with standards is, no doubt, th e best method to allo t)t,
as a certain quantity of large timber is re(1uired.
Speaking of Chieng mai, the drainage area on both bank::;
of th e Me Ping fot· a distance of 20 miles above Chieng mai
and th e clm,inage area 011 both banks of the Me Ping for a
di::;tance of 20 mile;:; belo w Chieng mai might be broug ht nndet· two separate working plans of a rotation of 15 years each, itl
which case each area will b e divid ed into 15 coupes and only one
coupe in ea'clt area will be worked annually. Thus we shall have 2
cottpes being wot·ketl annually and in 15 years the area reserve(l foe
the production of firewood " ·ill be u ncler a systematic manage mP.nt
much to t he ben efit of th e future population.

Re.•in.s and Oils. The chief resin is that obtained from th e
:Jlai Yang known locally as " N nmon Yan g." Mixed ·with the re::;in
of Mai Tenng oe ::\fai Pan it is used for pain t ing boats and i;:; ,;;tiel
to preserve t he \\'Oor1. The oil of :Mai Tenn g or M:ai Pau is add ed to
to t·m a bettet· sticking mixture, thi s mixtul'e i::; also used t o makE\
bamboo buckets water tight.
1'he res in from th e ~fai H ieng tl'ee is used as n. substitHte foe
c.oeoannt oil in the native l:tmps n.nrl th e natives rub th e .Mai Takien
l't~;;in on t he stri ngs of their fiddl es, wh ile the ;\'hi Teung r es in mixwl
with Kin Nya (the wnx rlepo.; itecl by the sweat fly, Tl'igona bYiceps*)
1s nsed for caulking bonts.

Leaves. The leaves of ~lai '.l'enng are u ~e~l for thatching, those
ft·om :Jlai Teung Kho\\' are preferred a,; they are t lticker. The l t~a ves

*

Scientific name to be looked up.
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are cleverly stitched together with bamboo into strands ot 1 'mh ( 80
inches) in length , the breadth being tile length of the leaf; these
stt-ands are tied to rJ.fters, the upper strands almo;;t cover the whole of
the lower ones. The leaves should be collected during the period of
leaf fall. i. e. , about th e end of Jannary, ancl they should be gathered
early in the morning when they are still wet with clew; they should
then be soaked in water and stitched into strands when tim e permits.
I t is essential that th e leaves should not become dry at any time b efore
b eing worked into strands as they become brit tl e and crumble to
pieces. Treated in this manne:r ·• ·-- -" is sai.cl t o last as long as three
years.
The leaf roof has one advantage over the g rass roof in that it
does not burn so easily ancl quickly. These leaf roofs are common
throughout the whole of North ern Siam, and , mYin g t o the excessive
price of shin gles, the F orest Depa rtment ha ve most of their Rangers
and Foresters' quarters tlwtr 1,etl with Mai. Teung leaves .
The leaf of the :M:ai Hieng is also used for thatching but only
when Mai Teun g leaves cannot be procm ecl in sufficient quantitie~;
but for wallin g the leaves of the former tree are considered far
superio:c·. For W[l,llin g the leaves are prepared in th e same way as for
thatchin g, but instead of bein g workecl into strands they are worked
into bamboo frames of 1 wah square and tied to bamboo or timber
supports. SLwh walling 1s commonly used by th e poorer classes
and is in great demand in erectin g temporary timber camps.
'The leaves of t he Mai P au are commonly used for thatchin g
elephant howdahs, and t he leaves of Mai 'reun g and Mai Hieng are
u sed by the people for wrappin g up parcels much in the same way
as paper is used by a shop assistant at hom e.
F lowe1s. The flow ers of the Mai Kaiyanm have a strong scent
and are much admired by the natives. On feast days and on occasion"
when girls wish to look particularly bewitching the Kaiyaum flower
is worked into g!l.rlands which are tied round the hair. The r esult is
picturesque, but the odour is stron g and once smelt can never be
forgotten.
Jliiscellaneous. The .Lac insect, which is extensively cultivated
m parts of North Siam, is grown on Mai P au when Mai Kwaw
cannot be found.
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Hai or Thaungya plantations. Siam like Burma and lndia has
to face the question of shifting cultivation known locally as "I-lais"
and in Burma as " Thaungyas. " It is not possible at present to stop
" Hai" cultivation, but it is thought that the planting of Mai Hieng
seed in " Hais" 'tvould be a palliation though not a complete remedy
for the deforestation that is taking place over the whole country.
It is true that Mai Hieng does not grow in moist ever-green jungles
and could not therefore be introduced into every "Hai ", but in the
lower slopes one constantly sees Mai Hieng saplings growing luxuriantly in an old " Hai ;" in fact if the saplings are at all numerous,
their dense shade kills all other forest growth. 'l'he Mai Hieng is
not a valuable wood, but it is far better to have the country clothed
with this tree than to see miles upon miles of treeless country,
which at one time was covered with valuable forest, but which now
is clad with nothing but a rank growth through which both man and
animals find it hard to penetrate.
Medicinal uses. rrhe barl\.. of several species, chiefly of Mai
Talden, Mai Pan and Mai Yang, ground up and mixed with other chugs
is used as a cure for toothache. This remedy owes its efficacy, no
doubt, to the essential oils contained in the barks. A mixture, with
the barks of mai ngaa and ruai pau as its principal ingredients, has
some reputation for fattening elephants, buffaloes, cattle, ponies and
sometimes human beings. A decoction made from several barks, one
of which is mai yang, is given as a tonic for anaemic girls .ancl young
children.
Medicines from these barks are usually made in one of two ways,
in one a watery extract is obtained by boiling, in the other a powder is
got by rubbing the bark down on a stone.
The oil of ntai yang is used as a remedy for gonorrhoea, about
the same dose being given as of Copaiba, which the natives also call
namun yang. 'l'his oil is n.lso used externally as an application for
wounds in cattle.
1n concluding we should like to express our thanks to 'rhe
Director of the Hoyal Botanic Gardens, Ke\\', for the identifications of
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most of the species we have mentioned, one species was very kindly
identified by The Curator of The Royal Botanic Gardens, Calcutta.
In the preparation of this paper we freely consulted the following works:S. Kurz, Forest Flora of Burma, Calcutta, 1877.
D. Brandis, Indian Tt·eBB, London, 1907.
F. D. RYAN .
.A.. l!'. G. KEHR.
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APPENDIX.
Dipteroca.rpaceae recorded from Southern Siam not
included in foregoing list.
DlP'rEROCARPUS ANGUSTIALATUS, Heim
.Jungl e n ear K lon g Son, Schmidt.
Native name, Ton Yang ( Schmidt).
DIPTEROCARPUS INTRICATUS, Dyer
Korat, 60-90m., Witt.
Vernacular, M ai Kmt (Witt ).
DIP'rEROCA RPUS PARVIFOLIUS, Heim
,Jnn gle near Lem Dan, Schmidt.
DwmROCARrus Scr·IMIDTIT, Heim
.T ungl e near Lem Dan, Schmidt.
ANISOPTERA COCHINCHINENSIS, P ierre
Lim Dan & Klong Prao, Schmidt.
Native name, Ton Tab alc ( Schmidt).
A:'I'ISOPTERA iVIARGINATOTDES, Heim
Klong Munse, Schmidt.
f3HOREA. HENRYANA, PietTe, vn.r. HIGTOA, Heim
Lem Dan , Schmid t .
f3HOHEA HYPOCHRA, Hance
Klong .Munse, K long Son, Sch midt.
Sr-roREA OBTUSA, Wall., var. K on-CHANGEXS l:'l , H Pim
K long Sarlilkpet in th e jungle near the sea, Sehmidt.
S nOHEA SrAMENSIS, Miq ., var. LAEYIS, Pi erre
Klong Prao, on rock:o in the ,iungle, Schmic1t.
8FIOREA SIAMENSIS. Miq., var. OBTUS IFOLTA, Heim
J\:Jong Majum , alt. 700ft.. , on rocks in t he jun g le, Schmillt.
SriOREA ROBUSTA, Gae rtn. f , var. Scr-nHDT lJ , Heim
Klong Son, Schmidt.
I-Ieim, who described this from the fl'llit on ly, remarks that perhaps
it s!tonld b e referred to S horea. vn lyru ·i.~, Pierre.
IIoPEA AH;LLANEA, H eim
Kl ong ll{unse, f3chmi<1t.
liOPEA Sr:m1IDT IT, H eim
Klong Son, Schmidt..
lloPEA SrANIE~srs, Hcim
K long Son, Schmidt.
1'he above list is for t he most pflrt compiler1 f1·om ~l'hCl
Preliminary Report on the Bot,rmical Results of t.he Dani sh E xpedi t ion
to Siam ( 1899-HJOO ), au excerpt from which Dr. Foxwort hy of Munil(t
very kindly sent us.
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ERRATA.
P, 3, line 21, for "D.
"D.

OBTUSIFOLIUS

OBTUSIFOLIUS,

var.

Teysm., var.

SUBNUDUS"

SUBNUDUS,

read

Kerr, var. nov."

P. 3, line 25, for "I have" read " There are,;,
P. 4, liue 28, for D.
"D.

TUBERCULATUS,

TUBERCULATUS,

var.

Roxb., var.

TOMENTOSUS ''

TOMENTOSUS,

read

Kerr, var. nov,"

P. 6, lines 9 & 10, delete "and forming a hollow globe, open above".
P. 6, line 2, et seq., for "kayaum" read "lmyawm ". On same line
for " payaum " read " paya wm ".
P. 13, line 22, for "

INCANUS"

read "

COSTAT!JS ".

P. 14, line 1, for '' OONDI'riON" read "CONDITIONS".
P. 19, for "Numon" read "Namun ".
P. 19, delete note at foot of pr~ge.
P. 20, line 29, fat· " Ka.iyaum" read "Kayawm."
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PLAT~

I.

Fruit of Dipterocarpaceae.
:Fig. 1.

Dipte1'0ca1·pus obtusifolius, Teysm.

:Fig. 2.

Dipte1·ocarpus turbinatus, Gaertn. f .

.I!'ig. 3.

Dipterocarpus tuberculatus, Roxb.

Fig. 4.

Dipteroca1-pus costatus, Gam·tn. f.

Fig. 5.

Dipte?·oca11Jus alatus, Roxb.

Fig. 6.

Shorea obtusa, Wall .

.Fig. 7.

Sh01·ea jlorib1mda., K urz.

Pig. 8.

Shorea Siamensis, Miq.
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Plate I.
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PLATE II.
Fig. l.

A growing shoot of the ordinary form of Dipterocarpw;
obtusifolius, showing the dense hairy covering of the young
shoot, petioles and long sheathing stipules.

Fig. 2.

A growing shoot of the subnude variety of Dipterocarpns
obtusifolius with all parts, except the leaves and a small
portion of the petioles, glabrous.
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Plate II.
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PLATE III.
:F ig. 1.

A growing shoot of the

common form of Dipterocarpus

tuberculat1ts, the sheathing stipules only tomentose.

'.l!'ig. 2.

A growing shoot of the tome-ntose form of Dipterocarpus
~uberculatus.

The young shoots and petioles as well as the

Jtipules have a dense hairy covering.

'rhe tomentum on

the under side of the leaves is too fine to show on the
)h otograph but it will be noticed the under side of the leaf,
where lighted by the sun, looks whiter in Fig. 2 than in Fig. 1.

2

Plate III.

PLATE IV.
J!'ig. 1.

Mai pau jungle in February with leafless trees.

The trees in

the foreground are all Shorea Siamensis, mai pau.

On the

road between Lakon and Phre.
Fig. 2.

Trees of Dipte1·ocarpus alatus, mai yang, a-long the road
between Chiengmai and Lumpoon.

1
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Plate IV.

PLA'IE V.
Mai Teung jungle on Doi Sootep at an altitude of' about 1,500
ft.

The tree to the left is Dipterocarpus tu.berculatus, mai teung, that

more to the right is Dipterocarpus obtusifolius, mai hieng ; the
pyramidal form of the mai teung and the spreading form of mai hieng
is well shown.

In the foreground is seen the typioal grassy under-

growth characteristic of this jungle.

Plate V.
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