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In 1954, as a r esult of a study nnder the Expansion 'fech­

nical Assistance Progr amme granted by the Food and Agricul­

ture Organization of the United Nations, a papPr under the abov e 

titl e ·was publi sh ed in mim cographed form as Thai F orest Bnlletin 

(Botany) No. l, which in a short time became exhausted. 

In 1957, und er the au spices of the Thai-Danish Botanical 

Study Programme, it was made possible for the author to under­

take some furthe r studies in Denm ark, wher e a perio l of niu c 

we.eks was spent, follow ed by a weeks stay at Kew on the 

homeward trip. As the se studi es has l ed to some r c,"ision s bein g 

n ecessary in the above paper, and as ther e seems to be some 

demand for a n e'v edition, the author is thankful to th e editor 

of th e Natural History Bulletin of the Siam Society for his 

permission to have the r evised paper printed in the Bull etin. 

At the same time, the author wish to exp1·ess his profound 

thanks to the Committee of the 'l'hai-D ani sh Botanical Study, 

whose activity i s a great benefit t o 'l'h ailand in the field of 

botanical r ese arch. The author also wish t o convey his gratitude 

to Profest>or 'fh. Soerensen and Dr. 0 . H agerup for the permission 

to work in the H erba1·ium and Library of th e Botanical Museum 

in Copenhagen and f or the kind and h earty attention shown 

him. During th e brief visit to Kew, kind assistance was offered 

by D1·. N. L. Bor and Mr. L.L. F orman , to "·hom the author i s 

most indebted. 
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INTRODUCTION 

'l'he first scientists to mention representatives of the 

Dipterocarpaceae from rrhailand were the Dutch botanists 

rrEIJSMANN & MIQUEL, who (in Annal du Museum Botanica I, 

Lugdano Batavia I, 1863-64) described as Dipterocarp'us obtusi­

folius and Shm·ea siarnens'is plants collected by rrEIJSMANN 

during a trip to Thailand. Scattered collections were .made by 

visitors to rrhailand during the following years, but it was only 

after the creation oJ: the Section of Botany under the Ministry 

of Commerce and 'l'ransportation in 1920, under the zealous 

leadership of Dr. A.F.G. KERR, that extensive collections were 

made all over the country. These collections together with 

earlier material was studied by Professor W.G. Craib, and the 

result published in the Florae Siamensis Ennmeratio (1925-31) 
which records 10 genera of the family, with a total of 46 species 

and 7 varieties. 

In his "Foresters' Manual of Dipterocarps " ( 1943) 
SYMINGTON recorded 10 genera and 36 species from 'l'hailand. 

The present paper generally follows SYMINGrrON's conception, 

and 9 genera, 50 species and 10 varieties are recorded; it is 

believed, however, that a considerable amount of species will be 

discovered in the future when extensive and thorough explora­

t ions are undertaken. 

In preparing the following key, the author was faced 

with some difficnlties, and a:; an introduction, the following list 

contains the authors' views and conceptions: 

1. The problems in connection with the ge1111s D'ipteroccw­

P 'US GAERTN. F. h ave already been treated in my recent publica­

tion entitled "l'he Genus D'iptm·occwpus GAERTN. F . in Thailand', 
Thai Forest bulletin (Botany) No. l, September, 1958. and, accor­

dingly will not be r epeated here. 

2. I have not seen the type specimens of the Anisopte?'Ct 

rnctr-ginat'iodes HElM (cf. CRAIB 1925, p. 139 ), but HElM's 

descriptions (1910) seems to me to agree with A . costata KORTH. 
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and for the t ime being I list it under the latter species, pending 

further collections. 

3. SYMINGTON (1933-39) pointed out that Shor·ect 

cochinchinensis PIERRE (cf. CRAIB 1925, p . 142 ), ShO?·ea cochin­

chinensis vcw . saigonensis PIERRE ex GUER.IN, and Sho1·ea 

flo-rib·unda KURZ are conspecific with Shorea taltwa ROXB., a 

point of view which I sha1·e. I agree, however, with GUERIN 
(1910) in considering the pubescent-leaved form ci ted by him as 

S. cochinchinensis va?' saigonensis as a variety, its name should 

then be altered as follows: 

Sho1·ea talw·a va1·. saigonensis (PIERRE ex GUERIN) 

SMI'l'INAND comb. nov (Basinym: 8 . coch?>nchinensis PIERRE 

vw·. saigonensis PIERRE ex GUERIN in LECOMTE: F1ore 

General de l'lndo-Chine Vol. I , 1910, CRAlB 1925, p. 142 ). 
In the Kew Herbarium there is a sh eet labelled Shot·ea 

hannandii PIERRE, collected by THOREL during his Mekong 

expedition 1866-68, which is iden tical with the above variety. 

4. The Shorea hen?·yana PIERRE va?'. r1:gida HElM, 
listed by CRAIB ( 1925, p. 143 ), seems, ;judging fl'om the scant 

material in the Kew H erbarium to be quite a listinct variety, 

so I have r etained it in my list. 

5. 'l'he relationship bet·ween Shm·ea tho?·el·£·,: LANESS. 

and Shor·ea obtttsa WALL. var, lcohchangensis HElM is very close, 

and after an exten sive study in the field it can be concluded 

that they arc conspecific. Hence the name Shm·ea thorelii 

LANESS. having the antecedent, is accepted, and the epithet 

Shorea obtusa WALL. var. Tcohchangensis HElM is reduced to its 
synonym. 

G. I have left out Sho1·ea obtusoicles BOERL., listed by 

CRAIB ( 1925, p. 144) as it seems to be a .nomen clttb·ict. 

7. Sho1wz 'I'Obusta GAERTN. F. va;r. Sl;hm?:dt·t>i HElM, 

listed by CRAIB ( 1925, p. 144) I consider <t synonym of Shorea 

gttiso BL. HElM ( 1902, p. 2(13) himself observed that the plant 

might be S. vulga1·is PIERRE ex LANESS, which SYMINGTON 
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consider a synonym of 8. r;ttiso in his later work ( 1943, p. 16 ). 
8horea ?"Obttsta GAEH.rl'N. 1!~. is a n ative of: India and Burma 

and has sofar not been r ecorded this side of Tenasserim. 

8. 8ho1·ea symington·ictnct PARKINSON mss. At Kew 

and at the British Museum I found two specimens bearing thi s 

name on the label. SYMINGTON ( 1941 ) mentions that 

PARKINSON in 1937 named a 8 7w·l'ea from rrhai l ancl in the 

Ba?··bata-group after him, but as appat·ently no desc r iption 

exists, I am afraid the name must be considered a nomen nttdwn. 

During my work I was informed by Mr. M.B. RAIZADA 

at Dehra Dun, that h e intended to publish '' new species of 

8hm·ea, based on materi al collected by 0.0. H.OGERS i n Lower 

Burma, and it was foun d that this speci es was identical \Vith 

the two specimens mentioned above. We accordingly agreed 

to common authorship of this species as follows: 

8ho1·ca. ?'Ogers·inna RAIZADA & SMirl'INAND sp. nov. 

( Sho'/'{Ja sy·m·ingtoniana PARKINSON in Herb. Kew ). 

Species plan e distincta in se, affinis 8horwt lctevi RIDL. 

a quatamen differt pTaecipue alabastris conicis ovatis, anthe r is 

corniculatis atque stylo paululnm elongato ( see fig . 1 ). 

A large t r ee, the bark exfoliating in l arge str ips which 

r emains attached to stem by the upper ends ( ROGERS ). 

Branchlets and twi gs dark grey, gt·abrous, lenticell ate. Leaves 

alternate, coriaceous ovate-lanceolate or lanceolate, glabrous, 

dark green above, lighter beneath, acuminate at the apex, 

somewhat rounded or subcuneate at the base, 5- 6 cm long, 

2- 3 cm wide; secondary n erves 8-12 pair s, fai rly p r ominent 

on either side; tertiary n erv es parallel; petiole 1, 5- 2 cm long, 

(each flower very shortly stalked subtended by 2 bracteo les 

which are deciclous ) . Flower buds ovate or globose. Sepals 5, 

ovate orbicnlate, tomentosc outside, about 3 mm long, 2 mm b road, 

coriaceou.' str ongly imbricate in bud, 1 nun in diameter. Petals 

5, ovate or ovate-lanceol ate, densel y hairy or tomentose, or 

.hairy only along the mar gin outside, glabrous within, 6-7, 5 mm 
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Fig. 1. Shorea rogersiana RAIZADA & SMITINAND. Specimen from Tavoy 
( C.G. Royers 350 T, TYPE ). 

long, 3,5-4 mm wide, 2- 3 times the calyx . Stamens <•bout 

40-45 ( 30-36) up to 2-2,5 nnn long, filaments long and 

sl en der , some of t.hem slight ly broadened above the base, up to 

1,25 mm lon g, anthel' about 5 mm long, b e~•rc1ec1 or cove.t"ecl 
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with a number of short ciliae; appendage to connective rather 

shorter than anther, covered with scattered ciliae. Ovary 

almost ovate, not spherical, densely tomentose, 1,5 mm high, 

1,25 mm broad, style hardly longer than the ovary, densely 

tomentose except the distal part which is glabrous ( 3/4 of style 

tomentose below, r est glabrous), stigma t erminal, entire. Fruits 

not seen. 

BURMA: Tavoy distr., Sin Yat Hi1l 1500 ft. and over. 

13 J an. 1919, C.G. Rogers 350 rr. (Type in the Herbarium, 

Dehra Dun). 

THAILAND : P eninsula, Lang Suan, Khao Nom Sao, ea. 

400 m. 20. F ebr. 1927 A.F.G. KERR 12023 and 12023 A (Oo-type, 

in the Herbarium Kew, British Museum and Herb . Depal'tmcnt 

of Agriculture, Bangkok). 

This distinct species belongs to the section Et6sho1·ea 
PIERRE ex BRANDIS, and the Ba1·bctta-group as defined by 

SYMING'l'ON (Le.). It is related to Shorea laevis RIDL. 

9. I retain the Pan£sho1'ea stellata KURZ, listed by 

ORAIB ( 1925, p. 144) as I do not agree with SYMINGTON 

(1943, p. 102) that it is identical with P.lucida (MIQ.) KURZ, 

<t native of Indon esia. SYMINGTON (Le.) agreed that a 

thorough collection is n eeded to back up his interpretation, and 

it seems to me that there are many differences between the 

two species, e.g. the shape of the leaves and the lenght of the 

fruiting calyces. Except for the type, ther e are no specimens 

of P. lucida in the Kew Herbarium. 

10. ORAIB ( 1925, p. 145) lists fom species of Pentacme, 

viz. P. mctlayana KING, P. siamens·is KURZ, P. suavis A.DO., 

and P. tomentosa ORAIB. 

Both FOXWORTHY ( 1932) ancl SYMING'l'ON ( 1943) 

are of the opinion that these should be considered as one 

single species, which they list as P. s1;amensis ( MIQ.) KURZ, 

and SYMING'l'O;N (Le.) is after a critical sttl.dy of the inland 
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species of the opinion that there is a need of splitting P. siamen­
sis into subspecies or varieties. 

I therefore follow SYMING'l'ON'S hint and feel that 3 

distinct forms can be r ecognized. One form is t h e gl abrous­

leaved form (P. malctyanrt KING and P . suam:s A.DO. ), another 

form has t h e under part of the l eaves tomentose cr. sictmensis 
KURZ) and the third form has both sides of t h e leaves tomen­

tose (P. tomentosa OHAIB). 'l'he split~up ofP. siamensi.s (MIQ.) 

KURZ, undertak en by GUERIN ( 1910) complicates matters, 

but I f eel that the right solution is to work with the three 

forms mentioned above. P . siarnens1:s might be the oldest name 

for the main-species, but it was only in 1870 that KURZ 

transferred i t from Shorea to Pentacme, therefore I t hink I am 

right in r eachin g the solut ion that the name of the main-species 

should be P. suavis A.DO (with P . rnalrtyana KING as a 

sy nonym ), and I propose the fo llowing two varieties of this: 

P. suctvis A.DO. Vrt1'. s·,;amens·is ( MIQ.) SMirriNAND 

comb. nov. ( Basinym: Sho1 ·ea siamens·is MIQ. in Ann 1\{u s. 

Lugd. Bat. Yol. I, p. 214 1Sl:i3 -li4 ), and 

P. sttavis A.DO. va·r . tomentosa ( ORAIB) SMITINAND, 

comb. nov. ( Basinym: P . tomentosa ORAIB, in Kew Bull. p. 

423, 191 5 ). 

11. 'l'he type specimen of Hopea avcllanea HElM in 

the University Botanical Museum of Copenhagen shO\VS its clear 

specific status, and thus Hopea beccan:ana BUHOK, which in 
my former work temporarily was considered to cover this 

species, h as to be ommitted hom this revised paper. As 

evidently there i s no fi gure of H. avellanea published anywh ere 

a line J.rawing i s given in this paper (fig. 2 and 3 ). 

12. Again, I hav e not seen the type oE Hopea s·iamensis 
HElM, listed by ORAIB ( 1925, p. 147 ). In the first edition 
I treated this species provisionally as a synonym of H . ped·icel­
lata ( BRANDIS) SYM., but one sheet collected ( SMITINAND 

2206) from the type locality seems to tally with HElM's 

description. If this sheet can be deemed as H. s·t:amenS'is, 
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Fig. 2. Hopea avellanea HElM. From type-collection from Koh Chang (SCHM.420 ) 
in the Copenhagen herbarium. 

it sh ows a close affinity hetween H. nvntla·l, ect and H. pie·r?· e·i 
with itself as the extrente form. The status of H. s1·wnens1·s 
can not be decided yet in thi s paper, owing to t.b e untraccabl e 
type :pecimen. 
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Fig. 3. Hopea avellanea HElM. Koh Chang ( SMITIN. 2231 ). 

13. The collec tion of Hopea schm1:dtii HElM in the 

Herb arium of the Unive r sity Botanical Museum of Copenhagen 

consists of one sh eet (SCHMID'r 508 ) r epresenting the type, 

and two spirit collections. 

The sheet i s composed of one leaf unmistakably belonging 

to a Lagerstroem'ic~ and fragments of a fr uit of the Hopea helfm"i 

gr oup. The two spirit collection ar e without of collector , th e 

on e, t·ep r esented by a l eaf and a fruit, is actually Shorea hypoch1·a 

HANCE, th e commonest speci est of the i sland of Koh 

Chang. HElM (1902, p . 263) records this species quoting SCHMIDT 
279, 508d ancl818, all of which I h ave not seen . 'rh i s spirit collection 

~night r epresent SCHMIDT 508d and h ave bee]l mislabelled: The 
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oth er one spirit collection consist of a number of fruits and might 

be the mislabelled specimen of H. siamensis HElM, for which 

SCHMlDT 508e has been given as type, and if the guessing i s 

right it shows an affin ity toP. pier?·ei HANCE (see note 12.) 

By far and large the name Ho1Jea schmidtii HElM is 

quite misleading and therefore has to be rejected. 

IDENTIFICATION KEYS TO GENERA AND SPECIES 

A. Calyx lobes distinctly unequally developed in size, into the 

shape of wings:-

B. Wings 2 long and 3 short:-

C. Large wings with only 3 prominent veins:-

D. Calyx tube free from the nut:-

D·ipte·rocarpus Gam·tn. (p. 68) 

(Yang)''' 

DD. Calyx tube united with the nut:-

Anisoptem KoTth. (p. 72) 
(Krabak) 

CC. Large wings with 5 or more veins 

E. Large wings with 5 conspicuous veins:-

]!'. Nut densely woolly tomentose; leaf-venation 

looped:-

Ootylolobittm Pien·e (p. 76) 

(Kiam) 

FF. Nut not so, leaf-venation r eticulate or 

scalariform:-

Vatica Linn. (S ynaptea) (p. 75) 

(Phancham) 

EE. Large wings with at least 7 veins (on lower 
part):-

*l The n~me:; in paqmthesis are the Thai names 

Hopea Ro.vl.J. (p. 73) 
(Takian) 
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BB. Wings 3 lon g, 2 short:-

G. Leaves oblong, elliptic~ovate or ovate~ 

lanceolate, base cuneate 01; rounded; lo"\ve1; 

pairs of lateral veins not forked:-

Shorea Roxb. ( p. 76 ) 

(Ten g & Saya) 

GG. Leaves ovate, cordate; lower pairs of 

lateral veins forked:-

Pentacme A. DC. ( p. 79) 

(Rang) 

AA. Calyx lobes equally developed or almost so:-

H. Lobes developed into long wings consider ably exceeding 

the nut, base contracted to stalk;-

Pcwasho?·ect A . DC. ( p. 79) 

( Khai Kheo) 

HH. Lobes not developed into w ings. 

I. Calyx lob es overlapping or united to form a cupule 

embracing or united ·with th e base of the nut:-

J. Lobes united with the nut:-

Vcttica slctJJfiana (King) Van. Sl. 

( Sak thale) 

JJ. Lobes not united with the nut:-

Bctlctnocarpus Bedd. ( p. SO ) 

( 'l'akian chantamaew) 

II. Calyx lobes not forming a cupule embracing the 

base of the nut:-

K. Lobes woody in texture. 

L. Lobes atll' iculate, sp readin g beyond the 
periphery of the nut:-

Sh01·ea sumat1·ana (V. Sl. ex Foxw.) Sym. '1') 
( Palawsali) 

*· The only specimen seen in the collections from Thailand is LAKSHNA­
KARA 592 collected from Tomo in Yala . 



68 Tern Smitlnand 

LL. Lobes thick not spreadin g beyond the 

periphery of the nut:-

Vatica ~callicld'i Duer 
(Sak naru) 

KK. Lobes leather y in textnre:-
Vat-i ea d·ios pyroides 8ym. 

( Ohankapaw) 

1. DIP'PEROOA.RPU8 GAER'PN. F. 

A. 'l'ube of fruiting ca]yx smooth or with protuberances on its 

npper part, globose, conic or ob conic, n ev er angul ar:-

B. Fruiting calyx smooth, without protubcrances on its upper 

part. 

0 . Mature fruit ing calyx 2.5 cm. or more in diameter. 

D. Large wings 17.5 cn1. or more in l engtb:-

D . retttsns Bl. 
( Yang Jman) 

DD. Large wings at most 16 cm. long. 

E. Large wings distinctly saellate hairy in 

matnre state. 

F. Stipules clothed with long stellate hairs. 

G. Leaves obtuse or rounded at the apex ; 
stipules shaggy tomentose; fruiting 

calyx tube globose. 

D. obttts1:jolitts T eysm. 
(Yang hiang) 

GG. Leaves acuminate, ,otipules pilose, with 

s tellate h airs. Fruiting calyx tubes 
pyriform, contracted at the top:-

D . bcmclii KO?' th. 

( Yang khon) 

1!':1<' . Stipnles cane.·c.cnt or gl abrescent:-
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H. Stipules canescent :-

D. obtusijolius 'Feysm., 

va1·. vestit?A-S ( Vesqtte) 

Smitinctnd 

( Yang biang) 

HH. Stipule glabrescent or glabrous:-

D. obtusijol1:1,ts rFeysm. 

var. subnudus R~;an et Km·1· 
(Yang hiang) 

EE. Large wings glabrescent in mature state. 

I. Leaves drying blackish; stipules silvery toment.ose 

within, fruits more or less spindle shape :-

D. km·1·i1: K 'ing 

( Yang manmu ) 

II. Leaves drying brownish; stipules glabrous within; 
Jruits more or less globose :-

D. hasseltii Blume. 

( Y ang kli ang ) 

00. Mature fruiting calyx at most 2.5 cm. in diameter. 

J. Fruiting calyx globose; leaves glabrous or pubescent; 

stipules tomentose. 

K. Leaves glabrous on both surfaces , fruiting calyx 

22.5 cm. in diameter:-
D. turbinatus Gaertn. f. 

( Y ang daeng) 

KK. Leaves yellow pubescent beneath; fruiting 

calyx less than 2 cm. in diameter. 

L. Large wings 3-nerved along the whole 

length:-
D. chcwtace·us Sym. 

( Yang wat) 

LL. Large wings 3-nervecl but only the 

median reaching the apex:-
D. g1·acilis Bltmw. 

( Yang sian) 
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JJ. Fruiting calyx elliptic; l eaves pilose-tomentose; 

stipules fulvous pilose-tomentose :-

D. c1·1:nitus Dyer· 

( Yang khai) 

BB. Fruiting calyx with 5 smooth protuber ances on its 

upper part:-

M. Stipules tomentose and all pal·ts either glab rous 

or tomentose :-

N. Young twigs, petioles and peduncles glabl·ous, 

gl aucescent :-

D. tube1"Ct~latus Roxb. 

( Yang phluang) 

NN. Young twigs, petioles and peduncles fulvous 
tomentose :-

D. t1,~be1"culatus Ro.xb., 

va1" . tornemtosus Ryan et KM"1' 

( Yang phluang) 

MM. Stipules and all parts canescent :-

D. tube?"culat'us Ro.xb., 
va1·. g1·andijolius ( T eysm. )C1·aib 

( Yang phluang) 

AA. Tube of huiting calyx 5-anglecl, at le ast on its upper 

portion, with mor e or l ess conspicuous ridges, or accrescent 

into 5 straight or plicate wings. 

0. Fruiting calyx 5 ·angled, not accr escent into 
wings. 

P. Angular r idges runnin g clown beyond the middle 

of the tube (but not reaching the base); tube of 

i'ruiting calyx 3.75 cm. in diameter; large wings 

more than 15 cm. long :-

16. D. dyen: Pie1·1·e 

( Yang klawng) 
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PP. Angular ridges running all the way clown from 

top to base, tube of fruiting calyx 1.8 cm. in 

diameter; large wings at most 15 cm. long. 

Q. Leaves and stipules pubescent, tube of 

fruiting calyx globose; ridges straight. 

D. costatus Gctertn. f. 
( Yang pai) 

QQ. Leaves and stipules glabrous; tube of 

fruiting calyx elliptic, or elliptic-oblong; ridges 

undulate:-

D. oblong•£fol·ius Blwne 

( Yang khlawng) 

00. Tube of fruiting calyx with 5 straight, slightly 

unclulatecl, or strongly transversely plicatecl 

wings from top to base or to the middle only. 

R. Tube of fruiting calyx with 5 straight or 

slightly undulated wings. 

S. Mature leaves glabrous on both surfaces, 

large wings more than 18 cm. long, 3.7 5 cm. 

broad; tube of fruiting calyx elliptic-ovate 

to oblong:-

D. {}?"ctndijlorus Blance 
( Yang yung) 

SS. lVIature leaves more or less pubescent 

beneath; large wings at most 18 cm. long, 

2.5 cm. broad; tube of fruiting calyx 

globose: -

D. alatus Van Sl. 
( Yang na) 

RR. 'fube of fruiting calyx with strongly 

transversely plicate wings:-

D. int?"icatus Van Sl. 
(Yang luat) 
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2. ANISOP'PERA, KOR'l'H. 

A. Leaves furnished with stellate hai r s on the veins on the 

undersu rface. 

B. Leaves fr equently exceeding 20 cm. in l enght, ferruginous 

h airy on the under surface . 

A. rneg£stocm"pa Van Sl .1 

( Krabak daeng) 

BB. Leaves rarely exceeding 20 cm. in len ght , yellow or 

gl aucescent on the under surface . 

C. Leaves elliptic-oblong, fl• equently less than 10 cm. 

long, oftenly bright ye llow lepiclot on th e under-

surface . . . A . cttrl'isii Dyer2 

( Krabak thawng) 

CC. L eav es ohlong-obovato, frequently mor e than 12 cm. 

long, usu ally dull yellow or glaucescent on the 

uncle r surface. 

D. Under surface of leaves glabresccnt and glances­

cent; large wings on fruit ellipti c-oblong. 

A . oblongcJ, Dym". 

(Krabak dam) 

DD. Uncle r snrface of leaves dull yellow pubescent; 

lal· ge win gs on frui t spathulate 

A.. costatct Korth 

(Krabak khok) 

AA. L eaves glabrous on the undersurface 

A. scaphtt la (Hoxb .) P ierre 

(Krabak khao) 

l. The only specimen in the Tha i collections is that of CURTIS from P han 
Nga, represe nted by one fr uit only. 

2. The on ly sterile s pecimen seen of the Thai spec ies is tha t of PUT 300 frorq 
Trang, which I believe to represent this species. 
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3. HOPEA .ROXB. 

A. Stem :fi ssured bar],; l eaves acute, n ever caudate, base 

asymmetric, more or less pubescent or if acumin at e, then with 

symmetric base, gl abrous; not clryobalanoicl venation. 

B. L eaves acnte with asymmetric h ase, more or less 

pubescent; nut ovat e. 

0 . Leaves oblong, 13 cm. or more lon g, pubescent; fru it 

with l a rge wings coriaceous, 10 cm. or more lon g. 

D. Leaves coriaceous, venation obvious on the npper 

surface; -

H. 1"8COJ;Jei Pim·1 ·e 

( Ohanphn) 

DD. Leaves chartaceons, venation obscm·o on the 

upper sur:Eace. 

E. Leaves yellowish pubPscont ben eath. 

F. Wings loosely cl as pin g the nut; large 

wings oblong, base smooth; small wings 

shor ter than the nu:i:-
H. oulongif olia DyrT 

(Mawran) 

FF. Wings tightly cl asping the nut; l arge 

wings spathulate, base furrowed, small 

wings longer than the nnt:-

H. oblong1:jol-ia DyeT, va1·. 

g?"anch s O.JIJ.O. Fischm· 
( Mawran) 

EE. L oaves silve r y whitP ben eath.:-

H. helje1·i Dym· 

(Kabok kang) 

00 . Leav es ovate, elliptic ovate ot· ovate oblon g, less 

than 10 cm. lon g ; l ar ge wings 5 cm. or less lon g; 

chartaceous. 
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G. Domati a present on nndersurface of l eaves. 

H. Domatia gl abrous; l eaves ovate-oblong:-

G. H. oclorata Roxb. 

(Takian thawng) 

HH. Domatia pubescent ; leaves ovate-ellipti c or 

ver :5 variable. 

I. Domatia conspicunnsl y present; l eaves 

ovate el1ipti c:-

H. minuUjlM'et C.E.C. F·ischm·1 

('l' akian khon) 

II. Domatia few, sparsely present; leaves 

ve1·y vm·iable :-

H. sa.ngal K o?·th. 
(Takian lek) 

GG. Dom:~.tia total1 y absent:-

H. odo?·cttct Roxb., va1· 

egland•ulosa Pier?·e 
('l' akien thawng) 

BB. J.,caves canrlate, base symmetric, glabrous ; nu t oblong. 

H . fm·rea Laness. 
('fal{ian hin) 

AA. Stem smooth bark often with :til t r oots; leaves caudate, 

lryobal anoid venation. 

J. I .. eaves elliptic or narrowly ellipt i c, small w ings all 

equal in l ength. 

K. Midrib raised on the upper surface; stylopodium 

conspicuous in frnitin g state ;-

H. pedicellaia (B?·andis) Sym.2 
('l' aki an khao) 

KK. Miclrib sunk on the upper surf ace , stylopodium 
in con spicuoll s in fruitin g state;-

H. pie?···rei Hance 
('fakian sai) 

1. R e presented by KERR 171 0 4 from Phang Nga . 
2. Represented by K ERR 7459 from Yala. 
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JJ. Leaves ovate -e1liptic or broadly elliptic, small wings 

unequal. 

L. Leaves ovate-elliptic, thin cori accous, l ateral nerves 

about 8 pairs, fruit with one small ·wing lon ger than 

th e other two:-

H. avcZla1UJCt HEI11!l 
(Takian dong) 

LL. Leaves broad ellipti c thick coriaceons, l ater al 

nerv es about 10 pairs; -Ernit not as abovo:-

H. lat1;joUa Syrn.l 

( Takian rak) 

4. VATIOA LINN. 

A. Calyx developed into win gs in the fruiting state:-

B. Nut partially inferior; calyx lobes united in a cup 

adherent to the basal part of the nut:-

C. Young twi g fnlvous tomento so , usually with fulvons 

flocculent gall s; large win gs oblanceolatc-oblong :-

V. odo?"ata (G'I''iif.) Sy'm. 

( Phancham khon) 

CC. Young twig grey temcntosc or ciner eous; without 

gall; large wings spathulate oblong:-

V. cine1·ca K1:ng 

( Phancham) 

BB. Nut totally superior; calyx lobes not united in a cup 

and free from the nut:-

V. lowii King ern encl. Syrn. 2 ) 

( Phancham clong ) 

I. So far only incomplete specimens of this common species has been seen 
(Singapore Field No. l.J-240 1 HAMID 1 from Surat and KERR 15995 from 
Songkhla ). According to SYMINGTON ( 1943, p. 131 this species is rare 
and endemic to Malaya. 

2. SYMlNGTON ( 1941 )1 records this species based on the Forest Department 
F.M.S. No. 56212 from Thailand, the specimen which I have not seen; but 
a fruit collected from Surat1 Sipgf1pore FieiP No, 24238 { HAMID, copfirm:; 
this. 
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AA. Calyx: not developed into wings in the fruiting state :-

D. Calyx lobes united in a cup and adherent to the nut:­
V . stapfiana (King) V. Sl. 

( Sak thale ) 

DD. Calyx lobes not as above. 

E. Calyx lobes leathery in texture free from the nnt; 

nut globose inclehiscent :-
V. cliospy1·o·ides Sym. 

( ChanJmpaw) 

EE. Calyx l obes thick woody in texture, adherent to the 

basal part of the nut; nut ovate, dehiscent :-
V. wallichii Dye?' 

( Sak n am ) 

5. CO'l'YLELOBIUM PIEBHE 

Leaves lanceolate, parallel venation, obscure on the upper 

surface; fruits, calyx lobes developed into wings, nut globose, 

velvetty pubscent :-

6. SHORb'A ROXB. 

C. lctnceolaturn C1·a•iu 
( Kiam) 

A. Calyx lobes equally developed in length, woody, auriculate, 

r cfl.exed wings, spreading beyond the periphery of the nut:­

S , sumat1·ana ( van Sl . ex 

Foxwo1·thy) Sym. 

( Palawsali) 

AA. Calyx lobes distinctly unequ ally developed into leathery, 

more or less erect wings. 

B. Base of wings more or less thicl{enecl :-

C. Base of wing ' obviously thickened and woody. 

D. Base of win gs elated :-

"' ) KERR 7 47 8 from Yala represents this species 

::!. mcu;·J'O']_Jlera Dym·';' 
( Chan hoi) 
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DD. Base o:f win gs not elated :-

E. Leaves lanceolat e, uncler surface glaucous:-

8. c•tt·rtisii Dyer ex K ing 
( Saya lueang) 

EE. Leaves elliptic, undersurf ace st ellate or 

scaly :-

F. Leaves 10 cm. long, unclersul':face stcllate 

and wi th domati a :-

8. leprosula JI!Iiq. 

( Phay awm daeng) 

Fl!'. Leaves 5-8 cm. long, under surface scaly 

without clomatia :-

8. pct•rv·ijol·ia Dyer 

( Phayawm nok khao ) 

CC. Base o:f wings thickened, but not woody. 

G. Leaves with equal base; base o:f wings sruooth; 

nuts ovate:-

H. Fruits (includin g calyx tube ) 2.5 cm. or mor e 

in diameter :-

8. hypochl'a Hance 
( Phnawng) 

HH. J!' ruits (including calyx tube) less than 

2.0 cm. in di ameter. 

I. L eaves oblong: -
8. fct•J·inosa O.P.O. F ischm· 

( Phnawng claeng) 

II. Leaves oblong-lanceolate :-

J. Leaves drying yellowish or r eddish 

brown; large ·wings 6 cm. long :-

8 . gr·atissima. Dym· 

('rakien su.ai ) 
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JJ. Leaves d1;ying dull purplish brown; 

l ar ge wings 8 cm. long :-

8 . seTice·ijlO?"a J?ischer et H ·utch, 
( Khiem khanawng ) 

GG. Leaves with un equal b ase ; b ase of wings transversely 

rugous; nut oblong: -

BB. Base of wings not thiclmed. 

8. fagnetianct H eim 
( Kalaw) 

K. Fruits sph.er eoid or ovate :-

L. Frui ts spheroid calyx clasping onl y the base of 

n n t; l eaves gl au cous beneath:-

8 . glauca K·inl' 
( Aek) 

LL. Prui ts ovate calyx not as above; l eaves n ot 

glau cou s beneath :-

M. Leaves oblon g. 

N. Leaves oblong obtu so:-

8 . obt,usa W atl. 
(Ten g) 

NN. Leaves oblon g apiculate:-

8. thm·elii Laness. 
(Ten g tani) 

MM . Leaves l anceolate 

0. L at er al veins 16-25 pairs:-

8. g•wiso (Blanco) Bl. 

(Saya daeng) 

00 . L at er al v E'in s 8-12 pairs 

8 . 1 ·oge?"siana Raizctda et Srni t•inctnd 
(T akhien Samphawn) 

KK. Frui ts f usifo r m:-

"' I have not seen any collection of this s pecies from Thailand. FOXWORTHY 
( 1932 p. 232 ) and SYMINGTON ( 1943, p. 15) records this species from 
Peninsular Thailand. 
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P. L eaves glabrous on both su r faces:-

8. talU?·a .Ro.'l:b. 

(Phayawm) 

P P . Leaves pubescent beneath:-

8. talU?·a .Roxb., va1·. 

sa1:gonens•is (P-im·re) 

8mUinand 

(Phayawm don g) 

8 pecies not .sufjic1·ently known:- 8. henr·yana Pier1·e, 

va?". ?'ig1:dct H eim 

7. PA.RA8HOREA A . DC. 

Leaves upto 9 cm. long; calyx lobes equally developed in 

len gth, contracted into stalktl and widened again at the base; 

nut ovate pubescent;-

P. stellata K.U?·z 

(Khaikheo) 

8. PENri'A.OME A. DO. 

A. Mature leaves g1 abrous on both surfaces; fo liar bract present:_ 

P . suavis A . DC. 

(Rang) 

AA. Mature leaves pubescent; foli a t· bract absent. 

B. L eaves pubescent b en eath:-

P. suavis A . DO., vcw. 

siamens'is (M·iq.) 8mit1:0nand 
(Rang khao·w) 

BB. L eaves pubescent on both su rfaces:-

P . suam:s A. . DC., var . 

tomentosa ( 01·aib) 

8m1:tinand 
(Rang daen g) 
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9. BALANOOARPU8 BEDD. 

Calyx lobes equal1y de-veloped but not exceeding the nnt, 

unitefl to from a cupule embracin g the lower part of the woody 

nut:-

B. heim·i·i Bedd. 
('l'akian chantamacw) 
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