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Abstract 

A kc,! to all :2~/nc~trrirrr,yrr (27 l a m )  and :Clirllorll.c (19 t a m )  species k n o u n  t o  occur in EasL 
I<:~lirnmtan ( Indones ia)  is pro\idcil  in this paper.  T h e  key is mainly I>acc~l on  vcyelative 
charncter.; p r o \ w  uscl'ul i n  the l'ielil. S o m e  rcproducLive ch;~raetcl..; arc. i n c l u d r ~ l  i f  
identil'icalion i \  othcrwisc impossihle. T h e  arc  dcscl-ihcd hriefl!, h! [heir diagnostic 
charackrs .  Drawings are  provided for mo\L of Llre Lre;ltcil spccics. 

Introduction 

Species oC the genera Mucnrnrlgn Thou. and h1rrllot~r.s Lour. (Euphorbiaceae) 
often Corm a characteristic part of secondary vegetation in Southeast Asia. 
and many spccies are among the first colonisers of disturbed vegetation. A 
considerable number can also be found in late secondary vegetation and 
the understorey ol'priniary forest. The wide ecological range of both genera 
with the more or  less well-defined ecological prel'ercnces of the various 
species. niakcs them potentially very uscl'ul for recognising the disturbance 
history of a forest. 

However, a key to the species is still much in need, especially one 
based on vegetative characters in order to identify sterile specimens. Keys 
presently available for East Kalimantan are either outdated (Pax and 
Hoffmann. 1914). do not co1,er all the spccics (KeBler 81 Sidiyasa.. 1994). 
or are partly based on the availability of both flowering and fruiting material 
(Airy Shaw. 1975; Whitniore. 1975). 

The key presented here is based o n  collections from East Kalimantan, 
which arc present in the Nationaal Herbarium Nederland. Universiteit 
Leiden Branch (L) and the Wanarisct Herbarium, East Kaliniantaii (WAN). 
Reproductive characters have only bccn added when identification is 
otherwise impossible. I t  is important to note that this key is made specifically 
for East Kalimantan specimens. Identification of plants from outside this 
area may not work, even if the species are included in this key. Some 
species show strong dimorphism between their juvenile and adult state>. 
These arc trcated briefly in the species dcscriptions but not in the kcy. 



which is based on (sub-)adult individuals. In general, [he key will work 
well for individuals thal are taller than 0.5 m. An overvieul and keys for 
scvcral seedlings can he found in B o d e p r n  c.1 rrl. ( I 9C19). Short descriptions 
of ecology, distribution and habit of the species arc given. based on 
informution o n  the labels of East Kalimantan specimens and literature 
refcrcnces (Airy Shaw. 1975: Argent ct (11.. 19CXS: Kcf3lcr & Sidi\raca. 1991: 
Kcfiler cJr 01.. 1995: Sidi!xa c.1 rrl.. 1999: Wliitniorc. 1075). 

Key to  the Genera 

1 a .  

Ib. 

G1nh1-ous or indunicntum simple. Twigs solid to hollow (ant inhabited). 
Leaves alternate. often pcltate. often lohed. sometimes with few basal 
macular glands o n  uppcr surface. Inflorcsccnces mostly bl-ancliccl. 
Staminate f1o~e1-s  usually completely surroundccl by bracts. BI-;lets 
sometimes fimbriate. Stamens up to c. .XI. anthers clearly (3-)4 celled. 
npicifixcd. theca opening apically. Styles partly connate. stigmas free. 
Fruits 2-6 locular. usually smooth, sometimes spiny ........ Macaranga 
Glabrous o r  induinentum simple to t~iftcd to stellate. Twigs solid. 
Leavcs alternate to opposite. when opposite usually unequal in s i ~ c  or 
shape. somctimes pcltate. rarcly lobed. usuallv with few basal mac~ilar 
glands on uppcr surfacc. Inflorescences usually unbranched. Staminate 
flowers no1 complctcly surrounded by bracts. HI-acts with entire 
margins. Stamens up to c. 150. anthers 2 celled. basi- to clorsi-fixed, 
thcca opening estrorsc. Styles con~pletely fused. apically splitling into 
(2)-3-(1) stigmas. Fruits (2)-3-(4)-lc)cular, usually spiny ........ Mallotus 

Macnrnnga Thou. 

Shrubs to trccs up to 35 m tall. dioccious. Glithrous or indumcntum simple. 
Rurk sometiincs proniincntly hooped (rings surrounding the stem). W o o d  
soft. T1t5ig.v sometimcs hollow and ant-inhabited (sniall openings). sometimes 
u,hitisti-gla~~cous. Stiplllc~s small and rial-rowly triangular. to \,cry large and 
ovate to I-oundcd. somctimcs recurved and l'orniing an enclosed hollow 
inhabited by ants. L r n ~ r s  al~ernatc  to spii.ally a m ~ n g c d .  small to very large: 
bladcs often pcltate, often 3(-5)-lobed. pinnate to basally triplivcined t o  
palmativeinecl. upper surfacc sometimes n.it1i basal macular glands. lower 
surface often gland-dotted. Ir,,flor~t~.vcerlcc..v axillary to rarely sub-terminal. 
.Srrlr~zirlrltc~ ir~j7orc~.sc~orzc~t..v mostly branched: bracts lirrgc, usually surrounding 
the flowers, sometimes fimbriate: f l m e r s  2-150 per m d c ,  sepals 3-4. 
stamens 1-30. anthers (3- or) 4-celled, apicifixcd, disc absent, pistil abscnl. 
I'i.sri!liltc~ irzj7c~r-c~.sc~rrzcc~.v usually branched: bracts persistent to cad~~cous :  



llowers 1 to several per node. calyx short. ovary 1-6-locular. styles long t o  
short. partly connate. stigmas free. Fruit a lcathcry to  berry-like capsule. 
snlooth to  spiny to  horned. sonlctinlcs with conspicuous glandular patches. 
dehiscing into bivalved parts. ,Yccrl.s often with red to  pink aril. 

Key to the Macaranga Taxa 

1 a. 
Ib. 

2a. 
2b. 

3a. 
3b. 

4a. 

4b. 

5a. 
5b. 

621. 

6b. 

7a. 
7b. 

8a. 

8b. 

Oa. 

Ob. 

3 Twigs solid ................................................................................................. - 
Twigs hollovv (often ant-inhabited) ..................................................... 26 

. . 
Leaves pennive~ned .................................................................................. 3 

. . 
Leaves basally triplivcincd to palmativeined ...................................... 10 

Plants completely glabrous on  vegetative parts ................................... 4 
Plants hairy on twigs. petioles. ancllor lcaf u n d e r d e s  ........................ 5 

Leaves whitish glaucous on undcr surfacc. Basal vcins of equal length 
.......................................... o r  longer than the upper veins 5. M. conifera 

Leaves not vvhitish glaucous on under surfacc. Basal vcins shorter 
than at the centre of the lanlina ............ 18. M. lowii var. kostermansii 

Vegetative parts with hairs longer than 1 innl ..................................... 0 
Vegetative parts vvith hairs shorter than 1 m m  .................................... 7 

Leaf lamina 5-7 cm long. upper  surface vvith conspicuous seconchry 
veins. Pedicels up to  1 cm long ............................................... 9. M. fulva 
Leaf lamina 7-17 cin long. upper surfacc with inconspicuous secondary 
veins. Peclicels 1.5-3 cm long ............. 4. Macaranga repando-dentata 

B a d  veins shorter than at the centre of the lamina ........................... S 
Basal veins of equal length 01- longer than higher on the lamina ...... 9 

Twigs and petioles densely hairy. Petioles usually shorter than 2 cm 
..................................................................................... 4. M. hrevipetiolata 

'Twigs and pctiolcs nlostly sparsely hairy. Petioles usually longer than 
2 c n ~  ......................................................................... 17. M. lowii var. lowii 

Lower surface of leaves conspicuously vvhitish glaucous. velvety hairy. 
with secondary veins not prominent ................................ 5. M. conifera 
Lovvcr surfacc of leaves not glaucous. not velvety hairy, vvith prominent 
secondary veins .................................................................. 6. M. costulata 



10a. L e a ~ e s  peltate .......................................................................................... 1 1  
lob. Leaves not peltate .................................................................................. 20 

1 1 a .  Lca\,es not lobed ..................................................................................... 12 
1 l b .  Leaves lobed ............................................................................................ 18 

1921. Petiole insertion more than 1.4 cm from black base. Upper surface of 
leaves usually without basal macular glands (when present then more 
than 2 )  ...................................................................................................... 13 

12b. Petiolc insertion less than 1.4 cm from blade base. IJpper surface of 
leaves sometimes \\.ith 2 basal mncular glands ................................... 16 

I3a. Under ~ u r f a c e  o f  leave\ densely hair) on whole surface. tew to 
numerously gland dotted ................................................. 25. M. fanarius 

13b. Llnder surface of leaves ylabrous to sparsely hairy on main veins. 
numerou\ly gland dotted ....................................................................... 1 1  

14a. Leave\ never more than 11  cm wide. Capsules berry-like ................... 
...................................................................................... 22. M. puncticulata 

1 l b .  Leaves rarely l e s ~  than I I cni widc. Capu les  dry ............................. 1 5 

15a. Stipules tough (leather1 nhen d t ~ e d ) .  Leaves leathery whcn dried. 
under surface glaucou\. secondary \tin\ not prominent ...................... 
........................................................................................... 23. M. recur\ ata 

1 % .  Stipules thm (papery whcn dried). L e a \ e ~  paper) when dried. under 
........ curtace riot glaucou\. wcondary veins prominent 25. M. tanarius 

16a. Leaf under surface conspicuously glaucous. velvety  hair^,. secondary 
veins not prominent ............................................................ 5. M. conifera 

16b. Leaf under surlnce not glaucous. llairy but not velvety, secondas>, 
\.eins prominent ....................................................................................... 17 

....... 17a. Leaf upper surface with two basal macular glands 6. M. costulata 
17b. Leaf upper surface without basal macular glands ........... 8. M. endertii 

1Xa. Stipulcc up to 4 cm long, ovate. ape\ acute. persistent. usually dead 
and dry on living plant. Leaf lamina u\ually longer than 30 cni .......... 

1O.M. gigantea .............................................................................................. 
I Xb. Stipules up to 1.5 cm long. broadly ovate to o\ ate. apex rounded to 

acuminate to acute. persistent to caducous, alive on living plant. Leaf 
lamina shorter than 30 cm ..................................................................... 19 



1%. Twigs haisy, nc~t glaucous. Stipules ovate, apex acute. Petioles hairy. 
Leaf basc rounded to  truncate, bladc shallonly 3 ( t o  5)-lobed, under 

................................................. surface hairy 7. M. deyressa var. strigosa 
19b. Twigs usually glahsous, often glaucous. Stipules bl-oirdly ovate. apcx 

rounded to acuminate ( to acute). Petioles rarely hairy. Leaf base often 
.... en~rsgina te ,  bladc deeply .i-lobed, under surfacc glahrc)us to hairy 

................................................................................................................... 24 

2021. L c a ~ w  not lobed ..................................................................................... 2 1 
7 -  20b. L e a t ~ s  lobed ............................................................................................ -1 

2 1 a. Leaf upper susfacc completely hairy ....................... 26. M. trichocarpa 
21 b. Leaf upper surlncc glabrous o r  rarely sparsely hairy on veins ........ 22. 

22a. Vegetative pasts glabrous or  with feu' to  numerous hairs. Lcavcs helow 
conspicuously whitish glaucous. velvety hairy. secondary veins not 
prominent ............................................................................. 5. M. conifera 

22h. \.'egelativc pasts with few to numerous haiss. Leaves below not 
....................... glauco~rs. not vclvcty hairy. secondary veins prominent 

.............................................................................................. 6. M. costulata 

23a. Leaves shallowly .?-lobed (cuspcd). upper surtace complctcl> liairy. 
............... base acure t o  rounded to slightly cordate 26. M. trichocarpa 

23b. Leave5 deep]! 3-lobed. upper surface not completely hairy, haw cleeply 
cordate .................................................................................................... 24 

243. Stipules persistent (present on  all thc l c a ~ c s  ! ) .  Leaf under surfacc 
glabrous ................................................................................... 12. M. hosei 

21b. Stipules caducous (il persistent then leaf ~ ~ n d e r  surfacc velvety hairy). 
..................................... Leaf under surface glabrous lo \,clvcty hairy 25 

25a. Twigs conspicuously glaucous. often with ant openings. S t ipdes  ovate. 
apes  acuminate t o  acule. Lcaf hase often with large proti-uding glands 
along the margin. leaf uncles surlacc mostly glabrous or  with sparse . . 

........................................................ hairs. I-arely \,elvcty 20. M. pearsonil 
25b. Twigs ucually not g l a u c o ~ ~ s .  without ant openings. Stipulcs broadly 

ovate. apcx rounded to  acuminatc. Lcaf hase without large protruding 
................... glands a l o n ~  the margin. leaf under surfacc velvety hairy 

............................................................................................ 21. M. proinosa 

.................................................................................. 2621. Lea~rcs not peltate 27 
26b. Leaves pcltatc ......................................................................................... 28 



27a. Stipules persistent (present on  all the leaves!). apex rounded ............. 
.................................................................................................. 12. M. hosei 

27b. Stipules caduceus. apex acute ....................................... 20. M. pearsonii 

28a. Leaves not lobed ..................................................................................... 29 
2%. Leaves lobed ............................................................................................ 34 

2%. Stipulcs rccurved. forming a hollow bet\vt.cn twig and s t~pule  ........ 30 
2%. Stipults erect. not forming n hollow .................................................... 32 

.... 30a. Stipules longer than bide  (like a pair of horns). 1 3  -2.5 c111 long 
........................................................................................... 16. M. laniellata 

30b. Stipules shorter than uidc. up to 1.5 cm long (mostly between 0.5 and 
1 cm long) ................................................................................................ 31 

.;la. Internodes often slightly swollen, somctiillcs hairy. Stipules caducous 
to persistent. green (to red). Ideaves ovate to lanccolate (always clearly 
longer than wide). under surface glabrous or with sparse hairs. usually 
not gland dotted. Plants often growing in swamps and along river 
sides ..................................................................................... 13. M. hullettii 

31 b.  Internodes usually not to sometin~es slightly swollen. glabrous. Stipules 
often persistcnt. red. Leaves broadly ovate (equal or only slightly 
longer than wide), under surface. often velvety hairy (to glabrous). 

................................. gland dotted. Plants mostly growing in dry places 
....................................................... 2. M. bancana (formerly M. triloba) 

32a. Twigs conspicuously swollen, ant openings largc (c. 2 n m  diameter). 
Stipules early caducous ............................................. 22. M. puncticulata 

72b. Twigs not conspicuously swollen. ant openings absent or small (mostly 
c. 1 rnm diameter). Slipules caducous to persistent ........................... 33 

33a. T\vigs uithout ant openings. Slipules caducous to persistcnt. Lea\,es 
leathery w,heri dry. under surface densely gland dotted. slightly 
glaucous. Fruits larger than 3 mm dinm ...................... 23. M. recurvata 

3.qb. Twigs usually with ant openings. Stipules persistent (present ~vith all 
the leaves !). Leaves papery when dry. below sparsely gland dotted. 
not glaucous. Fruits small, c. .7 mtn diani ...................... 27. M. winkleri 

343. Stipules r e c u r ~ c d ,  forming a hollow between stem and stipule ....... 35 
31b. Stipules erect, not forming a hollow between stem and stipule ...... 42 

35n. Leaf base with conspicuously largc slands along margin (larger than 



those towards the apex) ......................................................................... 36 
35b. Leaf with large glands of equal s i x  along the whole margin .............. 

36~1. Glands along leaf margin with a clearly ~is ible  opening. Calyx caducous 
........................................................................................ 1. M. aetheadenia 

36b. Glands along leaf margin nithout an opening. Calyx persistent ......... 
............................................................................. 11. M. glandibracteolata 

37a. St~pules longer than uicle, 1.5-2.5 cm long. resembling a pair of hotns 
........................................................................................... 16. M. lamellata 

37b. Stipulc5 5horter than widc. up to 1.5 cm long (mostly 0.5 to 1 cm long) 

38a. Stipule5 not surrounding thc stern. Leaves clearly 3 to 5-lobed ...... 39 
38b. Stipule5 completely surrounding the 5tc111. Leaves often   hall owl^ 3- 

......................................................................................... lobed (cusped) 40 

30a. Leaf under surface glabrous ........................................ 19. M. rnotleyana 
3%. Lcaf under surface vclvcty hairy .................... 11. M. glandibracteolata 

4Oa. Stipulcs green. rarely red. Leaves conspicuously longer than widc. 
usually less than 14 cm uide. shallowly lobed (cusped). lower surface 
glabrous or with sparse hairs. usually not gland dotted. Plants often 
growing in swamps and along rivers ............................... 13. M. hullettii 

40b. Stipules usually red. L e a ~ r s  slightly longer than uide. often more 
than I4 cm widc. shallowly to deeply lobed. lower sill-face glabrous to 
densely (velvety) hairy. usually gland dotted. Plants usually growing 
in dry places ............................................................................................. 4 1 

41a. Twigs glabrous ............................... 2. M. bancana (formerly M. triloba) 
41 b. Twigs hairy ..................................................................... 15. M. indistincta 

42a. Stipulcs narrowly triangular. c. 3-5 rnm widc. not surrounding the 
stem ........................................................................................................... 43 

42b. Stipulcs broadly ovate to rounded. more than 3 mm wide. nearly to 
con~plcteIy suri-ounding the stem ......................................................... 44 

4.3~1. Leaves with central lobe -3.5-5 times longer than widc. base of central 
lobe not overlapping lateral lobes. under surface inconspicuously 
glaucous ............................................................................ 3. M. beccariana 

43b. Leavcs with central lobe 1.3-2 times longer than wide. base of centtal 



lobe usually overlapping lateral lobes. under surface c o n r p i c i ~ o u s l ~ ~  
glaucous (pure white) ................................................... 14. M. hypoleuca 

44n. Stipulcs persistent (present with all the leaves !). apex rounded ........ 
.................................................................................................. 12. M.  hosei 

44b. Stipules caduceus. apes  acute ....................................... 20. M. yearsonii 

I. Macaranga aetheadenia Airy Shaw (Fig. I )  

Ding~losric c~llr~l-r~cto:~: Trees up to 20 n~ tall. clbh up to 20 cm. Bark hoopccl. 
glaucous. lates red. Tu,igs hollow, glnucoi~s. usually with ant openings. 
Stipules recurvecl. hall' to completely surrounding the twig. red. Laeaves 
peltate. 3(-5)-lobed, hwse with very large hollow ?lands along the margin. 
Staminate in~lorcscences  branched.  Fruits more  than 2-locular. with 
9landular bands. without spines. 

Hrrhirrlr C;. E c ~ ) l o g ~ ' :  IJp to  300 m altitude. In disturbed places in primary 
forest (gaps) and in secondary (logged) forests. ol'tcn along roads or  skid 
trails. Llsually inhabited by ants. 

Distribution: Endemic to Borneo. In East Kalimantan found north of the 
Mahakam river in Kutai and Berau. 

2. Macaranga bancana (Miq.) MiilLArg. (Fig. 2) 

Ding11o.sric c.hrlrrrc.rr~:\: Small trees up to 16 m tall, dbh up to 20 cm. Bark 
smooth.  hooped.  Twigs hollow. transversely ribbed. usuallv tvith ant  
openings. glnbr-ous. Stipules recurved. completely surround in^ the twigs. 
usually red. Leaves pcltate. .?-lobed. in young specimens sometimes very 
deeply lobcd. in adults trees usually \,cry shallowly lobcd. (seedlings not 
lobcd) under surface glabrous to densely velvet!: hairy. usually conspicuously 
gland dotted. Staminate inflorescences branched. Fruits more than 2-locular. 
~vithout  spines. 

Hnhircir CG E c o l o g ~ ~  U p  to 300 m altitude. In disturbed places in primary 
forest (gaps)  and in wcondary forest. Mostly found in dry places but 
occasionally also in swampy areas. O n  sandy loam. Ilsually inhabited by 
ants. 

Di\ti.ih~tfio~?: From Thailand southward into Pcn~nsular  Malaysia. Sumatra. 
and Borneo. Found throughout East K ;I I '  imant ;~n .  



h'o~rj: OSten mentioned for this area as M. trilohrr (Blume) Miill.Arg. 
However. recent insights have made it clear that this species does not 
occur in Borneo, and that the correct name Sol- the species found in this 
area should be M. hrrlrcrrlltr (T.C. Whitmore cYr S.J. Davics. pcJr.s. corrll~l.). 

3. Macaranga beccariana Mcrr. (Fig. 3)  

Dirrgllostic cllrrl-trc.tc~~..r: Trees 1113 to 15 m tall. dbh up to 15 cm. Bole straight. 
Bark smooth. hooped. glaucous. latex clear to red. Twigs hollow. glaucous. 
usually with ant opcninys. Stipulcs erect. ape\. pointed (they look spine- 
like o n  living individuals). same colour us stem or twigs. 1,eaves peltate. 
deeplv 3-lobed, central lohc 1.5 to 5 timcs longer than wide. not overlapping 
with lateral lobes, undersurface glaucous. ~ labrous .  Staminate intlorescences 
branched. Fruits more than 2-locular. without spines. 

Flrrhitnl & c ~ c o l o g ~ :  IJp t o  900 111 altitude. In disturbed places in primal-!, 
Sorest (gaps) and in secondary lorcsts. often along roads. Usually inhnhited 
by ants. 

I l i . \ ~ r . i h / ~ ~ / o ~ / :  En~lemic to Borneo. In East Kalimantan only found in the 
northern part (Berau). 

4. Macaranga brevipetiolata Air! Shaw (Fig. 4)  

Ditrg11o.sric chrrr-rrc./crs: Trees up to 14 ni tall. Twigs solid. densely short 
hairy apically. Stipules needle like, crcct. caducous. Petioles usually not 
more than 2 cm Ion?, densely short hairv. Leaves not peltatc. not lobed. 
penniveined. usually obovatc. base without or with indistinct hasal rnacular 
glands. Staminate inflorescences uiibranchccl. Fruils 2-locular, ui th spines. 

Hnhitrrt cC rcolog\~: U p  to 300 m altitude. Primar! forest unclerstc~t~ey spccics. 
also present in selectively logged forest. O n  sandy loam. sandy clay or dry 
sandstone soils. 

Di~trihritiorl: Endemic to Borneo. I11 East Kaliniantan found in Kutai. 

5. Macaranga conifera (Zoll.) MiilLArg. (Fig. 5)  

Dirr,y~lostic cllrrr.rrc~~r~rs: Trees up to 30 111 tall. dbh up to 60 cm. Bole straight. 
Bark hooped, dippled. latex red. Inner bark red. Wood white. Twigs solid, 
usually glabrous. rarely hairy apically. Stipules erect. caducous. Leaves not 
peltate to sub-pcltate in actults. hut peltate in seedlings and saplings!, not 



lobed. tripliveincd in adult\. ovate, upper surface usually without basal 
rnacular glands. under surface conspicuously glaucou(;. usually glabrous. 
densely gland dotted (good visible in young individuals, inconspicuous in 
adults). rarely hairy. Staminate inflorescences branched. Fruits 2-locular. 
not spiny. 

firlhittlr & c~olo ,yy:  LJp to 1 100 n~ altitude. In disturbed places in primary 
forest (gaps) and in seconclary forest. including scrub vegetation. Along 
streams. roads. skid trails. Dry to periodically inundated to marshy terrain. 
Loam. sandy. and limestone soils. 

Disrril)irrlo~~: Peninsular Malaysia, Sumatra. Borneo and Sulawcsi. Found 
throughout East K a 1'    man tan. 

Note: This spccics has a very strong dirnorphy betwccn the juveniles and 
thc adults. The juveniles have bright red petioles. clearly peltate leaves 
and conspicuously large green persistent stipules. 

6. Macaranga costulata Pax & K.Hoffm. (Fig. 6) 

Dirrgrro.sric cAurccc~~ncs: Trees up to 30 m tall. dbh up to 60 c n ~ .  Latex red. 
Twigs solid. sometimes with flaky yellow-orange inclumentuni on young 
parts. Stipules caduceus. erect. Leaves not peltatc (tripliveincd) to peltatc. 
not lobed. broadly ovate to ovate. young leaves with or without flaky 
yellow-orange indurncntum. upper surface usually nith 2 basal macular 
glands. under surface gland dotted. Staminate inflorescences branchccl. 
Fruits 2-locular. not spiny. 

Habitat & c ~ ~ ) l o g y :  U p  to 1800 m altitude. In primary and secondary forest. 
including scrub. On  clay. dark brown. limestone and \andstone soils. 

Dictribrrriot~: Endemic to Borneo. In East Kaliinantan only found north of 
the Mahakarn river. 

7. Macaranga depressa (Miill.Arg.) Miill.Arg. forma strigosa Whitmore 
(Fig. 7)  

Diagr~o\tic cllrrrnt to..$: Shrubs to small tree up to 7 m tall. dbh up to 7 cln. 
Bark hocqxd. latcx clear, turning pink to red. Twigs Tolid. long hairy. 
Stipules erect, semi-persistent, green-brownish. Leaves peltate, 3-5-lobed 
(seedlings not lobed). upper and lower surface long hairy. Staminate 
inflorescences branched. Fruits more than 2-locular. ottcn with horn like 



appendages. not spiny. 

Hrrhirrrr cC c ~ o l o g j ~  I J p  to 1200 nl altitude. I11 primary and secondary forests. 
also in swamp forest. Along roads. streams. forest edges. On  sandstone to 
red clavey loam. 

Distri l~rrtiorl: Endemic to Borneo. Present throughout East K a 1. imantnn. 

8. Macaranga endertii Whitmore 

Diu,qlo.s/ic cl?nracwrs: Trees up to 15 m tall. Twigs solid. Stipulcs erect, 
caducous. Leaves pcltatc. not lobed. upper surface without hasal macular 
glands, lower surface hairy. Staminate inllorescences branched. Fruits 2- 
locular. not spiny. 

Hrlhitrlt & c~olo,q\~:  IJp to 700 ni altitude. In priniary forest or on exposed 
places. Mostly found o n  limcstonc. 

Di\fr ihl l t ior l :  Endemic to Borneo. In East Kalimantan tound north of the 
Mahakam river. 

9. Macaranga fulva Airy Shaw 

Dirrg/lo.sric. c.llrrr-rrcrcv~: Bush of 4 ni tall. Twigs solid. long hairy. Stipulcs 
erect. spine-like, caducous. Leaves not peltate. not lobed. pcnniveined. 
elliptic. lamina not longer than 7 cm. upper and undcr surface long hairy. 
Staminate inflorcsccnces unbranched. Pistillate inflorescences with very 
large. leaf-like bracts. Fruits 2-locular. spiny. 

Hrrhitrrt cC c~.ologv: Lo\\land. In primary forest undcr\torey. Sandy ?oil. 

Distrihlltl017: Endemic to Borneo. Knonn lrom only one collection I'rom 
northern East Kalimantan (Bulungan district). 

10. Macaranga gigantea (Rchb.f. & Zoll.) MiilLArg. (Fig. 8) 

Dirl,qrlo.vric ~ ~ l ~ r r r n c ~ r t ~ r x  Trees up to 30 ni tall. dbh up to 50 cni. Bole straight. 
Bark hooped. Icnticclled. latex pink to red. Twigs solid. apically hair!.. 
Stipules crect. persistent but dying on stem (brown colour). large. up to 4.5 
cm long, hairy. Leaves pcltatc (but deeply cordate in seedlings). shallowly 
to deeply 3-lobed, very large. up to 50 by 50 cm, under surface conspicuously 
hairy. Staminate inflorescences branched. Fruits 2-locular, not spiny. 



Hrrhiltr~ cC ccologj': Up to 1400 ni altitude. but usi~nll>' lower. In disturbed 
places in primary forcst (gaps) and secondary forests. especially common 
after fire. also present in scrub to grass lands. On sandy clay to sandy soils. 

Di\lrihrr/io~~: From Thailand southuard into Peninsulx Malaysia, Sumatra. 
and Borneo. Found throughout Ea\t K a 1 '  iniantan. 

11. Macaranga glandibracteolata S.J.Davies (Fig. 9) 

Dirrcyrioslic c.lrrrrac.lcrs: Trees up to 25 m tall. dt3h up to .XI cm. Bark hooped. 
latex red. Twigs hollow, glaucous. usually with ant openings. Stipulcs 
I-ecurved. not surwunding thc twigs. Leaves pcltate, ?-lobed. base sometimes 
with very large glands along thc margin, untlcr surface velvety hairy. 
sometimes glaucous. Staminate inflorescences branched. Fruits more than 
2-locular. not spiny. 

Hrrhittrt cC ccologj : Lowland. In primary forest in disturbed 5ites (gaps) 
and in wcondary tore\[. otten along roads. U\ually mt inhab~tcd.  

Di.\rrthrrliotr: Endemic to Borneo. Found in the northern part of East 
Kalimantan (Bcrau). 

12. Macaranga hosei King ex H0ok.f. (Fig. 10) 

Dirrgnr)stic dtrrruc~rers: Trees up to 25 nl tall. dbh up to 4 i  ctn. Bark hoop 
marked. Twigs solid to hollow, sometimes glaucous. with or without ant 
openiny.  glabrous. Stipulcs erect. persistent. surrounding the twigs. apes 
rounded. Leaves deeply cordate to pcltate. 3-lobed. under surface sometimes 
glaucous. Staminate inflorescences branched. Fruits 2-Iocular. not spiny. 

Hrrhirrrr LC. oc,ologj.: Lowland. 111 disturbed sites in primary forest (gaps) 
and in secondary forests. Dry and swamp!. soils. Sandy and sandstonc 
soils. ('an be ant inhabited. 

Di\rrihrrliotr: From Thailand southward into Peninsular Malaysia and  
Borneo.  Found in nort11e1-n part of East Kalimantan, north of the 
Sangkulirang limestone mountain range. 

13. Macaranga hullettii King ex H0ok.f. (Fig. 11) 
Dirrgtrosric chrrl-rrc.rer.s: Small trees up to 12 rn tall. dbli up to 1 I c111. Bark 
smooth, hooped, sometimes dippled. latex red. Twigs hollow. transversely 
ribbed, son~etinles hairy. usuallq with ant openings. Stipulcs 1-ecurved. 



usually green, \ometimes tinged red to dark red. complctcly surrounding 
the twig. Leavec peltate, usually not lobed, somcLimcs slightly _?-lobed 
(cusped), always much longer than wide. under surface usually not gland 
dotted. Staminate inflorescences branched. Fruits more than 2-locular. not 
\piny but with horn-like apical appcndagec. 

Hrrhirar R c ~ ~ ) l o g j , :  Up to 1330 m altitude. Primary to lightly disturbed 
secondary forests, often in awamps or along streams. also along roads and 
in open places. On sandstone to sandy loam. Usually ant inhabited. 

Disfrihlrfiorr: Peninsular Malaysia. Sumatra. Borneo. Found throughout East 
Kalimantan. 

14. Macaranga hypoleuca (Rchb.f. & Zoll.) MiilLArg. (Fig. 12) 

Diagnos[ic. c~llor.rrc~frr:s: Trecs up to 30 nl tall. dbh up to 50 cm. Role straight. 
Bark smooth. hooped, glaucous. latex red. Twigs hollow. glaucous. usually 
with ant openings. Stipules erect. persistent. spine-like. glaucous. Leaves 
peltate. deeply _?-lobed (seedlings not lobed).  central  lobe usually 
overlapping the lateral lobes. under surface conspicuously glaucous (bright 
whitc). Staminate inflorescences branched. Fruits more than 2-locular. not 
spiny. glaucous. sccds with conspicuous red aril. 

Huhirrrr cC: c ~ ~ ) l o , q ~ ~ :  IJp to 2100 m altitude. but usually below 1000 m. In 
primary forest (gaps) and secondary forests. also in scrub. along road\. 
streams. son~etimes on alluvial places. O n  clayey to sandy clay soils. Usually 
ant inhabited. 

Di\trihrrfion: From Thailand southward into Peninsular Malaysia. Sumatra. 
Borneo. Found throughout East K a I '    man tan. 

15. Macaranga indistincta Whitmore 

Diapos f i c  c~lzarrrcrers: Trees up to 15 m tall, dbh up to 15 c n ~ .  Twigs hollow. 
hairy. usually with ant openings. Stipules rccurved. completely surrounding 
the twigs. Leaves peltate. shallowly 3-lobed.  under  surface hairy. 
conspicuously gland dotted. Staminate inflorescences branched. Fruits more 
than 2-locular. not spiny. 

IIahitrrt LC. c w l o g y  Up to 900 m altitude. In primary forest'? Usually ant 
inhabited. 



Distrihr~tiori: Endemic to Borneo. In East Kaliniantan only known from 
Kutai. 

16. Macaranga lamellata Whitmore (Fig. 13) 

Diagnostic characters: Sniall trees up to 10 m tall. dbh up to 8 cm. Role 
straisht. Bark sniooth. hooped. latex red. Twigs hollow, usually with ant 
ope~iings. Stipules recurved, very long and horn-like. up to 2.5 crn long. 
completely surrounding the twigs. Leaves peltatc. not lobed to shallowlv 3- 
lobed (cuspcd). under surface glaucous or not. Staminate inflorescences 
branched. Fruits more than 2-locular, not spiny. hut glandular banded. 
seeds with c ~ n s p i c u ~ u s  bright red aril. 

Hahitrrt cC c ~ ~ ) l o g ~ :  Lowland. I n  primary lorest. LTsually ant inhabited. 

Disrr-ihrliiori: Endemic to Borneo. Found south of thc Mahakam river in 
East Kalimantan. 

17. Macaranga lowii King ex Hook.f. var. lowii (Fig. 14) 

I)iagr?o.~tic clic/r.(rc~tr~r:v: Trees up to 20 111 tall. dbh up to 1 h cm. Bole straight. 
Hark smooth, shallowly cracked, latex red. Inner bark thin, dark red. Twigs 
solid. apically short hairy. Stipulcs erect. spine-like, usually crowded at 
twig apex. Leaves not pcltate. not lobed. pennivcined. elliptic to obovate. 
upper surface basely with two conspicuous rnacular glands. under surlace 
usually short hairy. Staminate inrlorescences unbranched. Pistillate 
inflorescences with large leaf-like bracts. Fruits 3-locular, spiny. sometimes 
with long red stig~nas. 

H(1hittrr cC c~olog! ' :  U p  to 1350 m altitude. Mainly in the understorey of 
prmary torcsts but al\o in accondary forests. On well drained. clay-rich 
and ?and! loam soil\. 

Di.str-ih/rrior~: Southeast Asia. Sunii~tra. Borneo and the Philippine\. Found 
throughout Enst Kalimantan. 

18. Macaranga lowii King ex H0ok.f. var. kostermansii Airy Shaw (Fig. 15) 

Dic/grio.vtic c~l/orwc~rtm: Trees up to 15 m tall. dbh up to 15 cm. Bark smooth. 
latex red. Twigs solid. glabrous. Stipules ercct. spine-like. apically c r o ~ . d c d  
oil t\vig. red. Leaves not pcltate. not lobed. penniveined. elliptic to obovate, 
upper surface with basally two dark red macular glands. under surface 



glabrous. Staminate inflorescences unbranched. Fruits 2-locular. spiny. 

Hrel>itr~t cC redog!,: U p  to 150 rn altitude. In the understorey of primasy 
forest hut also in xecondary to1e4t. O n  slopes o r  ridycs. along \kid trails. 
O n  sandy loam. 

Distrihectiorr: Endemic to  Borneo. Found tlirougl~out East K a 1'  m a n t a n .  

19. Macaranga motleyana (MiilLArg.) MiilLArg. (Fig. 16) 

I l i ng~~os t i c  cho~~recwrx Trees up  to 25 nl tall. dhli up to  30 cm. Bole straiyht. 
Bark smooth, hooped, glaucous. latex clear turning red. 'l'\~.igs hollow. 
ylaucous. usually u?th ant openings. Stipules recurvcd. not completely 
surrounding the twigs. green or  red. Leaves pcltate, decply 3-lobed (unlobed 
in seedlings). under wrface usually slightly glaucous. glabrous. Staminate 
inflosesccnces branched. Fruits more than 2-locular. not spiny. glaucous, 
with glandular bands. 

Ilreh~tnt R ecologjl: IJp to 400 m altitudc. I n  primary forest 111 dislurhed 
sltes ( g a p )  and In s c c o n d a ~ y  forcst. along r l \c r  bank4 and roads. O n  dl-! 
to 4uampy places. O n  limestone to red loamy clay. Usually ant inhabited. 

Distrihe~tiotr: From Thailand and Indo-China southward into Pei~insular  
Malaysia. Sumatra and Borneo.  Found throughout East Kal imantm.  

20. Macaranga pearsanii Merr. (Fig. 17) 

Direpcostic. chorccc~tcr.~ Trees up to  35 n1 tall. dhh  up to 65 cm. Bole straight. 
Bark slightly fissured, hooped. Ienticelled. latex red. Twigs solid t o  hollow. 
glaucous. g l i ~ b r ~ u s  to hairy ( ~ h c n  young). Stipulcs erect, c ~ ~ d u c o u s .  apex 
acute. green t o  reddish. Leaves dccply cordate to peltate. dccply _?-lobed 
(unlobed in seedlings). base with conspicuous large glands along the margin. 
under  surface usually slightly glaucous, somet imes  hairy. S taminate  
inflorescences branched. Fruits 2-locular. not spiny. 

Hrthitret cC oc.olog~': U p  to 1200 n~ altitude. In primacy forest in disturbed 
sites (gaps) and secondary forest to  scrub. along roads. Sometimes in 
periodically flooded arcas, usually on dry places. Quite often inhabited by 
ants. 

I)isr~~ihcctiotz: Endemic to  Bornco. Found throughout East Kalimantan. 



21. Macaranga pruinosa (Miq.) MiilLArg. (Fig. 18) 

Dirqyrosrrc c.1znrtrc~rcr.s: Trees up to 20 m tall, dbh up to 25 cm. Bark smooth. 
hooped. latex red. Twigs solid. sometimes hairy. Stipules erect. semi- 
persistent, apex rouncled. Leaves deeply cordate to peltate, deeply .?-lobed. 
base without conspicuously large glands along the margin, lower surface 
velvety hairy. Staminate inflorescences branched. Fruits 2-locular. not spiny. 

Iltrt~irrlt & e c o l o g ~ ~  Lowland. Primary and secondary forests. usually in 
swamps or along streams. rarcly also on dry grouncl. 

Distrihrrrio~l: Peninsular Malaysia, Sumatra. and Borneo. Found throughout 
East Kalimantan. 

22. Macaranga puncticulata Gage. (Fig. 19) 

Drtrgnosrlc c,lrtrr.lrc rel-\: Small trees up to I0 n~ tall. T w ~ g s  solid to hollow. 
nhen  h o l l o ~  otten with very large ant opcnings((up to 2 nim) and the 
swollen internodes strongly constricted at the nodes. Stipulc5 erect. 
caducous. Leaves peltate, not lobed, small. not ~ i d e r  than 1 1  ciii but usually 
much narrower, under surl'ace slaucous. densely gland clottcd. Staminate 
inflorescences hranched. Fruits more than 2-locular. not $piny. 

Huhirtrr cC ecolog?': Lowland. In swamp forest. Sometimes ant inhabited. 

Disfrihlrrioll: Peninsular Malaysia. Sumatra and Borneo. Found south of 
the Maliakani river in East Kalimantan. 

23. Macaranga recurvata Gage. (Fig. 20) 

Ditrg~zosfrc chtr~nctc~r:s: Trecs up to 3O m tall. dbh up to 45 cm. Twigs usui~lly 
solid. rarely hollow, glabrous. Stipules erect. caducous. Leaves peltate. not 
lobed. under surface glaucous. densely gland dotted. glabrous. Staminate 
inflorescences branclicd. Fruits 2-locular. not spiny. 

H~lhittrr & e c ~ h g ~ :  Up to 500 ni altitude. In primary (Agr1thi.s) and secondary 
forest. In swampy placcs. On  acid. sandy soil. 

Disrrrhrrriorz: Peninsular Malaysia and Borneo. Found througliout East 
Kalimantan. 



24. Macaranga repando-dentata Airy Shaw (Fig. 21) 

Dirrgrrosric clrnrrrc~rc~rs: Shrubs to small trees up to 7 m tall. Twigs solid. 
long hairy. Stipulcs erect. ci~clucous. spine likc. Leaves not peltate, not 
lobed. pcnnivcined. lamina longer than 7 cm, long hairy. Staminate 
inflorcsccnces unbranched. Pistillate inflorcsccnces with bracts very large 
and leaf likc. Fruits 2-locular, spiny. 

Mrrhirrrr Rr c ~ d o g j , :  U p  to 300 n~ altitude. In  the understorey of primary 
lorest. O n  sandy soils. 

Disrribrrriorr: Endemic to  Borneo. In East Kalimantan only found in K u t a ~ .  

25. Macaranga tanarius (L.) MiilLArg. (Fig. 22) 

Ditrgtrostic c~lrrrrrrcrc~rs: Shrubs to trees up to 15 n~ tall. dbh up to 20 cm. 
Bole straight. Bark sn~oo th .  hooped, latex red. Twigs solid. Stipules erect. 
persistent. green to reddish. Lca\,es peltate. not lobed. uppcr surface basally 
sometimes with several macular glands, under surface glabrous to velvety 
hairy. thinly to densely gland dotted. Staminate inflorescences branched. 
Fruitc 2-locular. with few curling spines. glaucous. 

Iicrhirrrr K. rc.olog\,: U p  lo 3100 m altitude. Usually in very disturbed 
vegetation like scrub or abandoned shifting cultivation areas. often along 
roads, o r  along streams. O n  clay loam, sandy. and sandstone soils. 

Disrrihrlriorr: From India and southern China to Au\tralia and New Guinea. 
Found throughout East K a 1' ~ m a n l a n .  

26. Macaranga trichocarpa (Rchb.f. & Zoll.) MiilLArg. (Fig. 23) 

Diagnostic. c~lrorr~c~tc~rx Shrubs lo 6 n~ tall, dbh up to  10 cm. Hark snlooth, 
orange 1von.n. latex clear turning red. Twigs solid. hairy apicall!,. Stipules 
erect, caducous. Ixaves  not peltate. not lobcd lo  sometimes slightly 3- 
lobcd (cusped), base cordate to attenuate. upper surfacc basally with two 
conspicuous macular glands, densely short hairy (slightly sandpaper-like). 
under surface densely short hairv. Staminate inflorescences unbranched. 
Fruils 3-locular. spiny. 

Habirrrr R c ~ c d o g j ~ :  U p  to 500 n~ altitude. Usually in very disturbed secondary 
forest, especially scrub or  abandoned shifting cultivation areas, bul also 
present in gaps in primary forcsl. Ollcn along forest edges and road sides 



where it can form pure \tan&. On sandy loam. wndy clay and red-ycllow 
podsolic \oil\. 

l lr \ trrhl~i io~l:  From Myanmar and Indo-China. south into Peninsular 
hlalaysin. Sumatra and Borneo. Found throughout East Kalimantan. 

27. Macaranga winkleri Pax & K.Hoffm. (Fig. 24) 

Dirrg17o.stic ~ ~ I I u I . ~ I L ~ ~ c ~ . Y :  Shl-ulx to small trees up to 15 n1 tall. dbh up to 1 X  
cm. Role straight. Bark smooth. hoopecl, latex clear turning red. Twigs 
h o l l o ~ .  strongly anyulal- when young. usually with ant openinys. red when 
youns. Stipules erect. conspicuously longer than wide. red. Leaves peltate. 
not lobecl, basal veins usually at a 00 or more degrees angle \villi the 
midrib. Staminate inflol-eseenccs branched. Fruits 2-locul;tr. very small (c. 
3 mm diameter). not spiny. 

Ilrrhirrtr $ c c ~ ) l o g j ~  Up to 1800 ni altitude. In disturbed silts (gaps) in 
primary forest ancl in secondary forests, including very dis~urbed fol-cst 
(after fires). Often along forest edges. road sides, river sides. in land slips. 
On yellow sandy loam. IJsuallv ant inhabited. 

Disirihrltiolz: Endemic to Borneo. Found throu~$out East Kalimantan. 



Figure 1. ~Vlacnroriga ae~henderi ia Airy Sha\v. Flabitus of pistillate plant and ciehil of \taminatc 
inflorescence. 



Figure 2. ~Mocnrniign blrrzcann (Miq.) Miill.Arg. Habitus of pistillate plant and detail of 
staminate inllorescence.The plant shown here has shallowly lobed leaves, but in the field the 
leaves can also be very deeply lobed. 



Figure 3. Macarat~ga beccariana ~Merr. Habitus plus details of pistillate and staminate 
inflorescences. 



Figure 4. Mncomlgo brrviprlrololo Airy Shaw. Habilus of pls~illate plant and  detail of young 
staminale i~rfloresce~ice. 



Figure 5. ~Mrrcurnngn conifern (Zoll.) MiilLArg. Habitus of pistillate plant and detail o l  
staminate inflorescence. 



Gird. Bull. Singapore 52 (2000) 

Figure 6. ~Macamngcr tosf~rlcrra Pax & K.Hoffm. Habitus of p~s t~ l la te  plan1 and detail of 
staminate inl'lorescence. 



Figure 7.  ~Mncorcrngo depress~~ (Miill.Arg.) ~Miill.Arg. forma srrigoso Whitmore. Habitub of 
pistillate plant and detail of staminate inflorescence. 



Figure 8. Macartrrrgn gignr?ren (Rchb.f. R: Zoll.) Miill.Arg. Habitus of pis~il la~c plant and dela~l  
of staminale inflol-esccncc. 



Figure 9.  ~\lncnrnrzga g lnrzd iDrnc~~oln~n  S.J.Davies. Habjtus and detail of staminate 
inflorescence. 
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Figure 10. Mnci~rnnga hosei King ex H0ok.f. Mabitus of pistillate plant. 



Figure 11. i\/lacararrga h~dlettii King ex Ho0k.f. Habitus ol' pistillate plant and detail of 
staminate inflorescence. 



Figure 12. Mnt rrr-rr~go 11ypolerrc.o (Rc1ib.f. Sc Zoll.) Mull.Arg. Habitus of pist~llatc plant and 
d e t i l  01 stammate inllorescence. 



Figure 13. ~blncrrrnrlgu l r r~ne l l r r t r~  Whitmore.  H a b ~ ~ u s  and details of full grown and youne 
pistilla~c inflorescences. 



42 Gnrd. Bdl. Singnpore 52 (2000) 
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Figure 14. Macarat~ga Inwii King ex Ho0k.f. vnr. lowii. Habitus of pistillate plant and delail of 
staminate inllorescence. 



Figwe 15. ~Vacnrcmgn lorvii King ex Ho0k.f. var. kostertnntzsii Airy Shaw. Habitus of pistillate 
plant and detail of fruit and staminate inflorescence. 



Figure 16. rllacarrrrzga nlorlcyarrn (MulLArg.) Miill.Arg. Habitus of pistillate plant and detail 
of ~ t ~ i m i n a l e  inflorescence. 



Figure 17. i l lncnrailgn pearuonii blerr. Habitus oC pistillate plant and detail of s ~ a m i n a t e  
inllorescence. 
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Figure 18. Mncarntlgn yrrrinosa (Miq.) MiilLArg. Habitus and details of pislillak and slaminate 
inflorescences. 



Figure 19. ~Mocarat~grr p ~ ~ t i c ~ l c ~ l l a ~ a  Gagc. Habitus of pistillate plant.This is a specimen w ~ t h  
solld srcm.Thcy can alm have an1 mhab~ted h o l l o ~ ~  stems ~ 1 1 t h  largc openings (c. 2 mm across). 
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Figure 20. Mrrcrrrrrtrgn r-cwrvnln Ciagc. Habilus of pistillale p l a n ~  with young fruits. 
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Figure 21.1\4ncnr-ar~gu repnildo-denmm Airy Shaw. Habilus of pistillate plant. 



Figure 22. ~Macarrrnga fniznrirrs (L.) MiilLArg. Habitus of pistillate plant and detail of staminate 
inflorescence. 
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Figure 23. Macararzgn trichocnrpn (Rchb.f. Rr Zoll.) Mull Arg. Habitus of pistillate plan1 and 
detail of slaminale inlloresccncc. 



Figure 24. ~Vacarailga witrltlcri P a x  R: K.HoTfni. Habitus and derails ol's~aminate and pistillare 
inflo~~csccnccs. 



Mallot~rs Lour. 

Shrubs to trees up to 35 nm tall. usually dioccious. Indumentum simple to 
tufted lo stellate. B(//.li sometimes prominently hooped (rings around stem). 
Wood soft to Iia~-cl. Sriprrlcs mostly small, often caclucous. Lcci\~c~.s alternate 
to opposite (when opposite often unequal in size or shape). mostly small: 
blades so~ne t imes  peltate. usuall!. not lohccl (sometimes .;-cuspcd). 
pcnniveined to tripli\,eined to palmativcincd. sometimes with hairy domatia. 
usually nit11 basal m~rcular glands 011 leaf uppcrsidcs. often glancl clotted 
on leal' undersides.  somet imes  ylancl clotted o n  leaf ~ippes\iclcs.  
l r i f l o r ~ ~ s ~ ~ c ~ r l c ~ c ~ . ~  axillary to tcmminal. racemcs to tlmyrses to panicles. .Crtlrriincircr 
iri,/lorc~.sc.rric~o.\ ~nostly unbranched th!i-soicl racemes: bracts small. often 
caducous: l ' l o~css  I 9  per noclc. sepals 3 or 4. disc rarely present. stamens 
15 to 150. anthers 2-celled. basi- to doi-si-fixed. connecti\~e oftcn widcnccl. 
pistil absent. Pi~ril l~iro iri/loro.sc~c~ric~oLs mostly unbranched snccmcs: bracts 
small, oftcn caducous: flo~vcrx 1. rarely 2 pel- node. sepals 2-9. ovary (2 - )  
3(-4) loculai-. style long to short, apically splitting into (2-).3-4) stigmas. 
papillae plumosc. Fririr a capsule. smooth to spiny to m~inged, ~lsuall!. 
dehisccnt into h i \ d j e d  parts. 

Key to the Mallorils Taxa 

3 I,ca\ c \  peltate ........................................................................................... , 
Lea\ e \  not pcllatc .................................................................................... 4 

Petiole insertion usually more than 5 Inm from lamina b a c .  Plants 
often smelling of fcnugrcck when dried. Inllorcscences never branchccl 

? ..................................................................................................................... .> 

Petiole insci-tion usually less than 5 mm from lamina base. Plants 
ncvei- smelling of fcnugseek when dried. Stxninate inflorescences 
hranchcd ................................................................................................... I-; 

Vcgctati\,e parts ylabrous. Leaf uncles surface with conspicuous hair 
tufts in axils 01' basal nerves ........................................ 3. M. tlorihundus 
Vcgcta t i \c  parts extremely hair!.. Leaf under surl'ace without 
conspicuoi~s h a i r  ti~l'ts in axils of hasal n c r \ ~ x  .................. 6. R1. lackeyi 

Leaves opposite, uneclual. one 01' cach pair extremely snmall (less t lmi 
1 cni) and stipulc-like (chcch carefullv because the lea\ t.s look alternate 
at fissl glance !) ......................................................................................... .i 
Lea \w alternate to opposite, i f  opposite and unequal. then the smalle1- 



5a. 
5b. 

ha. 
hb. 

721. 
7b. 

Ha. 

Hb. 

Oa. 

9b. 

lcaf cordate or the same shape as the larger leaf. never stipule-like .. 
..................................................................................................................... 9 

Pcliolcs of large leave.; less than I cm long ........................................ h 
Petioles of large leaves longer than 1 cm .......................................... 7 

Vcgctalive parts hairy ..................................................... 2. M. euraustus 
Vegetative parts glabrous ......................................... 15. M. penangensis 

.............. Twigs. petioles and leaf under surl'ace hairy 17. M. stipularis 
T~vigs and petioles glabrous: lcaf under surface glabrous t o  sparsely 
hairv ............................................................................................................ 8 

Petioles usually more than I mm thick. up to 5(-8) cm long. Leaves 
ovate to rarely clliplic. Staminate inflorescences conspicuously 
branched. both pistillate and staminale inflorescences n.it11 numerous 
reddish-orange glands producing a sticky yellow escudate .................. 
........................................................................................ 4. M. griffithianus 
Petioles usually less than 1 mn1 thick. up lo 2(-3) cm lung. Leaves 
cllip~ic to obovate. Infloresccnccs never branched. without sticky yellow 
exudate ........................................................................ 15. M. penangensis 

Majorily of leaves alternate. sometimes apically on twigs also opposite 
................................................................................................................... 10 

.'lo1 ~ t y  of leaves opposilc 15 M. ' .' . ................................................................... 

lOa. Leaves pennivcincd .......................................................... 14. M. peltatus 
. . 

I Oh. Leaves basally tripl~vc~necl .................................................................... 1 1 

l l a .  All vegetative parts densely hairy. Tuigs. petioles and leaf under 
surfaces mostly crcamish brown, contrasting sharply with green upper 

...................................................................................................... surl'acc 13 
1 1  b. All vcgclalive parts more or less glabrous (cxccpl sometimes petioles). 

Twigs. pclioles and leaf under surfaces greenish. nc\.er creamish b r o ~ n .  
(Note: The three species in section Po/~lrrrlc/rii can only be distinguished 
kvith certainty if pistillate inflorescences arc present) ....................... IS 

12a. Leaf base with more than 3 niacular glands ............... 16. M. repandus 
12b. Leaf base without or with 2 macular glands ....................................... 1.1 

13a. Len\.es sometimes 3-cusped. base (cordate to) cunealc to attenuate. 
upper surface basally always wilh 2 conspicuous macular glands. 



without a blackish area around them. F r ~ ~ i t s  not woolly. with few 
robust spine-like appendages .................................... 13. M. paniculatus 

13b. Leaves rarely 3-cusped. base rounded to truncate to cordate. r a rc l~ .  
attcnuatc. uppcr surface basally often with 7 inconspicuous maculnr 
glands with a blackish area around them. Fruits \voolly. smooth or 
with numerous soft. spine-like appendages. ....................................... 13 

l4a. Latex colourless. not turning black. F r ~ ~ i t \  \ t i t l ~ o ~ ~ t  \pine-l ike 
appendages ............................................................... 8. M. macrostachyus 

14b. Latex turning black. Fruits with numerous solt. spiny appendages .... 
....................................................................................... 10. M. mollissimus 

1%. Leaves opposite. strongly unequal in size. Small leaves clearly difl'ering 
in shape compared with the large leaves. Petioles of the small lcavcs 
I-3(-5) mm long ................................................................................. 16 

15b. Leaves all opposite or majority of leaves opposite. (slightly) unequal 
in size. Small leaves more or less the same shape as the large lcavcs. 
Petioles o l  the small leaves longer than 5 mm ................................... 17 

16a. Petioles of large lcavcs always longer than 10 mm. Large leaves basally 
tripliveined to rarcly pcnnivcincd ........................................ I. M. dispar 

16b. Petiolcs of largc leaves 1-7 mm long. Large leaves penniveined ...... 
........................................................................................ 9. M. miquelianus 

173. Vegetative parts usually glabrous (escept sometimes petioles). Stipules 
early cuducous. Majority of leaves opposite, leavcs not to slightly 
differin? in size or petiole length. uppcr surfacc usually densely gland 
dotted (Note: The thrce species in section Polyrrtlerzii can only be 
distinguished with certi~inty if pistillate inflorescences are present) ... 
................................................................................................................... 18 

17b. Vesetative parts glabrous to densely hairy. Stipules persistent to  
caducous. Leaves opposite, conspicuously differing in size and petiole 

................................. length. upper sui-face not densely gland dotted 20 

l8a. Petioles glabrous or with only a few scattered hairs. Pistillate pedicels 
.............................. 1.5-7.5(-4) cm long. Fruits with rounded carpels 

........................................................................................ 7. M. leucodernlis 
1Xb. Petioles glabrous to hairy. Pistillate pedicels c. 0.5 cm long. Fruits 

with large wings or angular carpels ................................................... 19 

l9a. Petioles glabrous or with only a few scattered hairs. Fruits with angular 
carpels. spine-like wings absent ....................................... 12. M. muticus 



I9h. Petiole4 (glabrous to) short hairy. Fruits with spine-like u ingh. 1.5-3 
ciii long ......................................................................... 18. M. sulnatranus 

20a. Leaf base with two conspicuous macular glands placed o n  the first 
pair of veins ............................................................................ 19. M. wrajii 

20b. Leaf base with sc\ era1 (more than 2 )  sonietimes inconspicuous niacular 
?lands placed on the lamina. twtwc.cn tlic. \reins ................................ 2 1 

2121. 1,eaves ~v i th  seconcl pair of veins o r i~ ina t ing  c. half way up or  hisher- 
on the lamina ..................................................................... 5. M. korthalsii 

3 1 b. Lca\,cs ~ ~ i t l i  second pair 01' \'eins originating clcarlv less than hall 
up the lamina ............................................................... 11. M. ~uoritzianus 

1. Mallotos dispar (Blume) Miill.Arg. (Fig. 25) 

Ditrguo\ric ( ~ / I ( ~ I . ~ K I O I . . \ :  Slirubs 01. small trees up to 15 m tall. clbh up to I0 
cni. Most part4 usuall! liairy (stellate o r  tufted). Leaves opposite (alternate 
when !.ouny). s t l u n ~ l ! ~  uneclual in size and  shapc: pctiolcs of srnirll Icavcs 
less than 5 m m  long. of large leaves more than 1 em long: small Ica\.es 
cordate: larye Iea\.cs triplivcincd to penniveined. upper sul-laces usually 
\vithout or \\,it11 i~~conspicuous basal niaculnr glands. Staminate inl'lorcsccncc 
unI71-anchcd. sc\/cral llo\\.ers per node. Pistillate inllorcsccnccs \\.it11 scvc~-al 
l'ri~its clc\,clopiny. S ~ L I ~ I S  spin!,. 

Ilrrhi~rir t l  c ~ ~ o l o g ? ~ :  Lowland up to 750 m altitutlc. I n  ilic u~~clcrstorcy of 
primary Sorest or  in lightly distul-bccl sccondar!. forest (sclccti\.ely logyed). 
S'lncl!. loam and limestone soils. 

I)i\rr-ihiirioi~: From Tliailnncl southnard into P c n i n s ~ ~ l a r  M;~l;~!-sia. Sumatra. 
Ja1.a. B o r ~ ~ c o  anel the Philippines. Founcl througlioi~t East Kalimanlan. 

2. Mallotus er~caustus Airj Shaw (Fig. 26) 

l)irigi~o.sric c.11arwc.rc~r.s: Trees up to 35 m tall. clbh up to 35 em. Bole straight. 
B a k  smooth. hoolxxl. Most parts densel!, short simple-liaircd. L,ca\es 
clistichous, opposite, s t r o n ~ l y  unequal i n  4 i ~ c  anel shapc. small leaves rcclucecl 
to stipule-like st~-ucturc.s \\.ithout ~)ctiolc's: large leaves penni\.cined. upper 
surface u~itliout 1~14;11 I I I ~ K L I I ~ I ~  ylancls. Staminate inl lo~~cscentxs unlx-anclied. 
one  I'lo\\~cr 1x1- node. Pi4tillate int'lot-escenccs with several SI-uits developin?. 
fruits short spin!. 



Hrrl~rirri cC c ~ c  olog\ : Loulancl up  to  300 m alt~tuclc. In prlmar! f o ~  cst 
understore! or  In l~ghtly d ~ s t u ~ b c d  vxondary  to]-e\t (select~vcly loggccl). 
On sandy. ' ~ n d  clayey locm so~ l s .  

Di.\rril~lrriorl: Endemic to Borneo. In East Kalinii~nlan Cound north of the 
Mithakam river. 

3. Mallotus floribundus (Blunie) MiillArg. (Fig. 27) 

Dirrgrlosric. c.1lrri.rrc.icr.s: Shrubs to  trees up to 20 nl tall. dbh up to IS cm. 
Strongly smclliny of fenugreek \\-lien dried. More o r  less glabrous nitti 
some scattcrcd simple to stellate to tufted hairs. I,ca\.cs alternate to apically 
pseudo-opposite. peltalc. upper surface \vith scvcral basal macula~- glands, 
under surface with crm~picuous hairy domatia at petiole insertion. often 
glaucous.  L I S L I ~ I I ~  clcnscly g land d o t t e d .  S t a m i n a t e  inf lorescences  
unbranched, several flo\vers per noclc. Pistillate inl'lorescences with scvcral 
Cruits dc\,cloping. fruits with long spines. 

Ifrrl~itrrt & c~colog>.: In disturbed sites in primar!, forcsl (yaps)  and in 
secondary Corest. Often along rivers o r  in suarnp!, arcas hut also on dry 
places. On sanely to sandstone soils. 

Dr\ri~hrrrrorl: From Thailand and Indo-China to the Solomon I\lands. In 
East k a l ~ m a n l a n  found north ot the Mahaham river. 

4. Mallotas griftithianos (MiilLArg.) H0ok.f. (Fig. 28) 

Dirrgilosiic. c.1~rrrrrc.ic~i.s: Trees up t o  15 m tall. dbh LIP to 15 cni. Bole st]-aiyht. 
Bark smooth. hooped. Mostl!. glabrous ~vith some scattered simple hairs. 
Lea\,cs opposite. strongly unequal in size anel shape: small leaves reduced 
to stipulc-like structul-es without petioles: petioles of large Icavcts strongly 
kneed distally, blade penni\reined. upper surface without basal macular 
glands. Staminate inflol-escences branched. dcnsclv gland-clottecl. $lands 
excretin9 yellow sticky fluid. one Ilowcr per node. Pistillate inl'loresccnccs 
with scvcral Cruits developing, densely sland dotted, $lands cxcretins yell()\\ 
stickv fluid. pedicels very long. up to 2 cni. fruits long spin!-. each spine 
\vith a terminal gland. 

Hrrl~iiai & c~.olo,y!,: Up to 360 m altitude. In undcrstol-ey of primary forest 
or  in lightly disturbed scconclarv forest (selectively loggccl). On sandy. 
loamy or tuff soils. 



Drsrrrhrrrro~l: Penin\ular Malaysia and Borneo. Found th~oughout  East 
Kallmantan. 

5. Mallotus korthalsii Miill.Arg. (Fig. 29) 

Dirrgnostic chtrracrc~s: S h r ~ ~ b s  to trees up to 15 ni tall. dbh up to 15 cni. 
Bark smooth. More or less glabrous to simple to stellate to tufted hairy. 
Leaves opposite (alternate when young). unequal in size. tripliveined. 
second pair of veins arising in the upper half of the lamina. upper leaf 
surface with several basal macular glands on the lamina between the 
secondary veins. Staminate inflorescences unbranched. scveral flowers per 
node. Pistillatc inflorescences with several fruits developing, spiny. 

Htrhirtlr R ~ o l o g y :  IJp to 2000 m altitude, usually much lower. In the 
understorey of primary forest and in secondary forest. On  sandy clay, 
sandv loam. and limestone soils. 

Di\trihrrtro~l: Peninsular Malaysia. Borneo. and the Philippines. Found 
tlirouyliout East K a 1' imantan. 

6. Mallotus lackeyi Elmer (Fig. 30) 

Ilitrgtiosric chcrrcrcrc.~..\: Shrubs to small trees up to 10 nl tall, dbli up to 10 
cni. Plants smelling strongly of fenugreek when dried. Most parts densely 
tufted to stellate haired. Role crooked. Bark smooth to knobby to flaky. 
Leaves alternate to apically pseudo-opposite. peltate, upper surface with 
several basal niacular glands. usually gland clottecl. under surface densely 
hairy. gland dotted. Staminate inflorescences unbranched. several flowers 
per node. Pistillate inllorescences with several fruits developing. fruits short 
spiny. 

Hrrhittrt & c~nlog!:  Lip to 1200 m altitude. In the understorey of primary 
forest to secondary forest. Often along streains and rivers. on inundated 
terrain but also on dry slopes. On sandy loani. clay and limestone soils. 

Dr,rrihrrrio~l: Borneo  and the  Philippines. Found throughout East 
Kalirnantan. 

7. Mallotus leucodermis H0ok.f. (Fig. 31) 

Ditrg~lo.stil. c.hrrrtrc~o_s: Trees up to 35 m tall, dbh up to 55 cm.  More or less 
glabrous with some scattered simple to stellate hairs. Steep buttresses 



present to absent. Bole straight. Bark rough to smooth. dippled. brittle. 
with small flakes. Wood hard. Leaves alternate to rarely opposite. when 
opposite then only slightly unequal in size, tripliveincd. upper surface usudly 
with several basal macular glands, usually clensely glancl-dotted. Staminate 
inflorescences unbranched. with several floivers per node. Pistillate 
inflorescences with several fruits developiny. pedicels very long (up  to 4.5 
cm). fruits smooth, globose carpels. 

Hlrhircrt & ecwlogy: U p  t o  1440 ni altitude. In primary forest. sometimes in 
secondary forest as a primary forest remnant species. 011 swampy as well 
as dry places. On loamy soils, sometimes mixed with limestone. 

L)i.\trrhrrtio~r: Peninsular Malapia  to Nen Guinea. Found throughout E a t  
Kalimantan. 

8. Mallotus macrostachyus (Miq.) MiilLArg. (Fig. 32) 

L>icr,qno,sric clrcrr.trc,te~-.s: Shrubs to trees up to 12 ni tall, dbh up to I5 cni. All 
parts denscly flaky brown-creamish hairy. Bole not straight. Bark smooth, 
lenticelled. Leaves alternate, often slightly peltate (up to 5 mm free base) 
to cordate. upper surfacc usually \vith two inconspicuous basal macular 
glands surrounded by blackish coloured stain when dried. green uppcr 
surface contrasting sharply with brown-creaniish hairy under surface. 
Staminate inflorescences branched. with several flowers per node. Pistillate 
inflorescences with several fruits developing. fruits smooth. brown-creamish 
woolly. 

Htrhitlrt cYc c c d o g j ~ :  Up to 000 m altitude. Mainly in severely disturbed 
mxmdary forest (after Sire and shifting-cultivation). rarely in primary Sorest. 
011 sandy and sandy loam soils. 

Di.srrihrrtio~i: From Thailand southward into Peninsular Malaysia. Sumatra. 
and Borneo. Found throughout East Kalimantan. 

9. Mallotus miquelianus (Scheff.) Roerl. (Fig. 33) 

Ditrgrlosric. c,lrrrl.crctors: Shrubs up to 5 n? tall. dbh up to 5 cm. Almost 
glabrous to denslev simple to stellate to tufted hairy. Forming sprouts 
along root-stalks. Leaves opposite. strongly unequal in size and shape; 
petiole of small leaves up to 5 mm long. blade cordate. tripliveined, upper 
surfacc with two to several large basal macular glands: petiole of large 
leaves up to 7 nim long. blade obovate. penniveinecl. ilpper surface with 



several large basal macular glancls. Staminate infloresccnccs ~ ~ n h ~ - a n c I i c d ,  
se\ 'rral flowers per  node.  Pistillate inl'lorcscences with several I'ruits 
developing. C~uits sliorl spiny. 

Hrihirur cC. cw~logj~: Ull to 600 m allit ~ ~ c l c .  In tlie ~lnclcrslore!/ of primal-!, 
Sorest and in secondary forests (sclccti\~ely loyyecl). Often in s\varnpy places 
bul also on  \\,ell drained soils. O n  sandy and linlcstone soils. 

[ I i \ i r ih~~rioi~: Fro111 Thailand soulhward into Penin \~ l ln~-  Malaysia. Sumatra. 
Borneo and lhc Philippine\. Found lhroughoul Easl Kalimanlan. 

10. Mallotus niollissinius (Geisel.) Airy Shaw (Fig. 34) 

IIir1~11o.sric (./I~II.(I(~~cI:\: Shrubs lo trees up to  15 n1 tall. I i  cm diamclcr.  
L.alc\- clear, turning hlack. All parls densely I'laky hrown-crc:mish hairy. 
Lxaves allernale. often slightly peltale ( u p  to  5 nim frcc base) to c o ~ d a l c .  
Llpper surUace usually n.ith two inconspicuous basal nlacular glands 
surroundecl h!, blackish colourcd stain when dried. gl-cen upper surface 
contrastin? sharplv with bl-own-crcamisli hairy ~1nde1- surface. Staminale 
inflol-csccnces b ranched .  with severa l  flo\vers pe r  n o d e .  Pislil late 
inl'lorcscences with se\pcral Er~lits d c v c l ~ p i n ~ .  I ' r~~ i t s  with numerous sol't 
spines. brown-crcamish wooll!.. 

Hrlhiror t C  c ~ ~ ~ l o g j ~ :  IJp to  1500 m altituclc. Mainly in secondary forest 
(logged. burnt) .  rare in p~. i~nal-y forest. Along roads. slreams anel rivers. 
O n  sanely loam soils. 

IIisrrih~irio~~: From M!.anmar ancl Inclo-('hina to New G~l inca  'rnd ALI\~I-alia.  
Found throughout Ea\l K a I '  ~n i an t an .  

1 I .  Mallotus nioritzianus MiilLArg. (Fig. 35) 

Llir~g~~osric ~~l l ( i l - ( ic~o~~.~:  Shruhs to lrccs L I ~  to I0 m tall, dhh ~ l p  to I0 cni. 
Bark smooth.  LJsually simple to  slcllate to luflccl hairy. Lcavcs opposite 
(allernate when y o ~ ~ n g ) .  unequal in s i x .  tripli- to penni-veined. second 
pair of veins arising in lhc lower hall' of tlie lamina. upper leaf surface \ ~ i l l l  

several basal macular glands on the lamina l w l n w n  the secondary veins. 
Staminate inflol-escenccs unbl-anclicd. se\.eral flowers per ~ l o d c .  Pistillate 
inflorescences \+:it11 scvcral fruits developing. spiny. 

Iluhirc~r c t  c~olog~:: IJp to I000 m a l t i t ~ d c .  Prirntr~-y and scconclary forest. 
On stream banks. periodically in~~nclulcd land. but also well drained land. 



On sandstone. clayey loam and 5and5tone soils. 

D l \ t r ~ / ~ ~ l t ~ ) r l :  Pcn~nsular  Mnlayva. Sumatra. J a ~ a .  Lcjwl  Sunda 15land5. 
and Borneo. Found north oi the M a h A a m  ri \er  in Ea5t Kalimantan. 

12. Mallotut muticus (MiilLArg.) Airy Shaw (Fig. 36) 

Dirlgllo.\tic cllrlrrlc~c~~..~: Trees up to 35 m tall. dhh up to 70 cm. More o r  less 
glabro~ls with somc scattcrcd simple to stellate hairs. Buttresses up to 7 ni 
tall. 1 m wick at base. Bole straight. slightly fluted. Bark smooth. flaky. 
Woocl hard. Leaves alternate to rarely opposite. when opposite then onl!. 
slightly ~ lnequal  in size. tripli\ieined. upper surface ~lsually n.itli se\,eral 
hasal macular glands. usuall!. densely gland dotted. uncler surface often 
with hair!/ domaria. Staminate inl'lorcsccnccs unbranclicd. with several 
flowers per node. Pistillate inl'lorcscences with se\zernl fruits d t . \~ lop ing .  
peclicels short ( u p  to c. 5 mm long), fruits smooth. indchiscent. angular 
carpcls. 

IIrlhirrlt cC rc.olo,q~: U p  t o  500 m altitude. In  primary forest. swamp forest 
and in secondary forest as a primal-!. forest remnant. Often o n  periodically 
inundated o r  swampy terrain. but also on dry terrain. On clay rich to  sandy 
soils. 

13. Mallotus paniculatus (Lam.) MiilLArg. (Fig. 37) 

Dirlgllostic c.1rrlrrlc.tcr.s: Shrubs to trccs. up to 25 m tall. dbh up to 25 cm. 
Bole straight. Bark cracked. lenticellate. latex red. All parts densely ilak!. 
brobvn-creamisti hairy. Leaves alternate. rarely slightly peltate (up  to  5 m m  
free base). ~ ~ s u a l l y  tripliveined. hahe attenuate to obtuse. upper surface 
usually with t u o  conspicuous hasal macular glands. not surrouncled by 
blackish coloured stain bvhen dricd. green upper surl'ace contrasting sharpl!~ 
\vith hroun-crenmisl i  hairy under  surface. S taminate  inflorescences 
branched. with sc\reral flou.crs 1 x 1 -  noclc. Pistillate inflorcsccnccs with several 
1 . 1 - L I I ~ S  d c ~ c l o p i n g .  fr~l i ts  ~v i th  l'cw spine-like appcndagcs. sliort broum- 
creamisli hairy. 

I lrrhi i lrr  cC c ~ u l o g ~ ~ :  IJp to 1500 m altitude. Mainly in liea\ily disturbed 
secondary forest (after fire. abandoned shifting-culti\~ation). r a r c l ~ ,  in 
primal-!, forest. Along roads. streams. o n  land slides. On sandy cia!, soils. 



Disfrihllfioti: From south China to New Guinea and Australia. Found 
throughout East K a 1'    man tan. 

14. Mallotus peltatus (Geisel.) MulLArg. (Fig. 38) 

Dingtiostic. c1irrrtrcfo:v: Sh~.ubs to trees up to 12 m tall. dbh up to 10 cm. 
Strongly smelling o l  lenugreek when dried. More or less glabrous with 
some scattered simple to stellate to tulted hairs. Leaves alternate to apically 
pseudo-opposite. not peltate (outside Kalimantan often also peltalc). 
penniveined. upper surface with several basal macular glands. under surface 
with conspicuous hairy domatia along the midrib. Staminate inflorescences 
unbranched. several flowers per node. Pistillate inflorescences with several 
h i t s  developing. fruits with long spines. 

l l c~hr fc~f  & cJc ologv: Up to 450 m altitude. In prlniary and secondary lorests. 
Olten along 4trearns and river\, along 1-0cld~. i ~ n d  inundated terrain\ On 
wndv loam. and lime\tone \oils. 

Ditrr-ihrtiorz: From east India and south China to New Guinea. Found 
throughout East K a 1'   man tan. 

15. Mallotus penangensis MulLArg. (Figs 39 and 40) 

Diagtzosfic c~1z~rnc~frr.s: Trees up to 25 m tall. dbh up to 30 cm. Bole straight. 
Bark smooth. hooped. More or lcss glabrous with some scattered short 
simple hairs. Leaves opposite, strongly unequal in size and shape. small 
leaves reduced to stipule-like s t r~~c tures  without petioles: petiolcs of large 
Icaves very variable in length (from 1 to 4.5 cm long). hliide penniveined. 
upper surface without hasal macular glands. under surface sometimes with 
hairy donlatia. Staminate inflorescences unbranched. one flower pcr node. 
Pistillate inflorescences usually with only terminal fruit developing, fruits 
long spiny. 

Hclhifaf & ccvlo,gj.: Up to 1200 m altitude. In the understorey of primary 
forest and in lightly disturbed secondary lorest (selectively logged). On 
sandy loam or (rcd) clay soils. also found on limestone. 

D~\fril)ririoti: From Thailand to Ncn Guinea. F o ~ ~ n d  throughout East 
Kal~niantan. 



16. Mallotus repandus (Willd.) Miill.Arg. 

L)irr,y~ostic chrrracter~s: Shrubs up to 3 m tall. Most parts densely ~ I - O W I I -  

crcamish simple to stellate hairy. Leaves alternate. tripliveined. uppcr 
surface with several basal macular glands. under surface densely gland 
dotted. Staminate inflorcsccnccs branched. several flowers per node. 
Pistillate inflorescences with several fruits developing. fruits 2-locular. 
sn~ooth.  

Hrrhitrlt Kr ecology: Up to 420 n1 altitude. Mainly in \econdary forest and 
scrub. 

Di\t,-ihrlrio,~: India and Sri Lanka to New Guinea and Australia. Found 
north of the Sankulirang limestone mountain range in East Kalimantan 
(Berau). 

17. Mallotus stipularis Airy Shaw (Fig. 41) 

l l iog~lost ic  chrrrocters: Trccs up to 20 in tall. dbh up to 20 cm. Bole straight. 
Bark smooth. hooped. Most parts with long simple hairs. Stipules large. 
margins with long simple hairs. apex usually round. Leaves opposite. 
strongly unequal in size and shape. small leaves reduced to stipule-like 
structures without petioles; blade pennivcincd. uppcr surlacc wilhoul basal 
macular glands. undcr surface usually with hairy domatia. Staminate 
inflorcsccnccs unbranched. one flower per node. Pistillate inflorescences 
with several fruits developing. h i t s  short spiny. 

Hobltot cC: ccologv: l i p  to 950 nl altitude. In the under\torey o l  primary 
lore\t and 111 lighlly disturbed secondary forest (selectively logged). On 
clay r ~ c h  mils. 

L)istrihlltio~l: Thailand. Sumatra and Borneo. Only found north of the 
a ~nlantan.  Sankulirang linlcstonc mountain range in East K 1 '  

18. Mallotus sumatranus (Miq.) Airy Shaw (Fig. 42) 

Dirrg~rostic. chroc ters :  Trees up to 12 nl tall. dbh up to 20 cnl. More or less 
glabrous to simple lo stellate hairy on petioles. Leaves usually opposite. 
only slightly unequal in size. 11-ipliveined. upper surface usually with several 
basal maculnr glands. usually densely gland dotted. undcr surlacc often 
with hairy domatia. Staminate inflorescences unbranched. with several 
flowers per node. Pistillate inflorescences with several fruits developing. 



pedicels short (up to c. 5 mm long), fruits smooth. indehiscent, with long 
pointed wings up to 3 cm long. 

Hubitut & ecology: Up to 5 0  m altitude. In primary forest. often in swamp 
forest. 

Distrih~itiorz: Sumatra and Borneo. Found along the Mahakam river in 
East Kalimantan (Kutai). 

19. Mallotus wrayi King ex H0ok.f. (Fig. 43) 

D~trg i~o~r ic  c/mr~~cier\: Shrubs to  trees up to 19 m tall, dbh up to 15 cm. 
Bole sometimes crooked. branching midway up. Bark smooth. From almost 
glabrous to densely simple to stellate to tufted hairy. Leaves opposite 
(alternate when young). unequal in size, tripliveined. second pair of veins 
arising in the lower half of  the lamina. upper leaf surface with ti\(> 
conspicuou5 basal macular glands on the first secondary veins. Staminate 
inflorescences unbranched, several flowers per node. Pistillate inflorescences 
with scveral fruits developing. spiny. 

Hnhirnr cY. ecology: LJp  to 1200 m altitude. In primary and slightly disturbed 
secondary forest (selectively logged). However, the species sprouts after 
fire and can thus also be present in burnt forest. On swampy to well 
drained. sandy to loamy to clayey soils. 

Disrrih~iiion: Peninsular Malaysia. Sumatra and Borneo. Found throughout 
East Kalimantan. 



Figure 25. Mallorils clispclr (Blume) MiilLArg. Habitus of pistillate plant and detail ol'slarninale 
inflorescence. 



Figure 26. M o l l o r ~ / s  e/itnu.\rus Airy Sha\\. Habilus ol  pistillate plant and detail ol' staminate 
inl'lot-e\cencc. 



figure 27. ~Mallor~rs flflorih~~r~dirs (Blume) Miill.Arg. Habirus of pislillate plant and details of 
staminate flowers. a fruit and the donialia a1 the petiole on thc IcaT underside. 



Figure 28. Mallotl~s gr.iffitI~ian~~s (Miill.Arg.) H0ok.f. Habitus of pistillate plant and detail of 
staminate infloresxnce. 
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Figure 29. iMallolus korthalsii MiilLArg. Habitus of pistillate plant. 



Figure 30. ~Llollotrrs inckeyi Elnrcr. Mabitus of pistillate plant and detail of staminate 
inflorescence. 



Figure 31. illalloti~s leirtodrr-tm H0ok.t. Habitus of pist~llate plant and detail of staninate 
inllorescence. 



Figwe 32. ~Mnllo/rrs t?incrosmc~/ry~rs (Miq.) MiilLArg. Habitus of young staminate plant and 
detail of pistillate inflorescence. 



Figure 33. M d l o t i ~ s  ~ l i q ~ ~ e l i n ~ z i ~ s  (Schefl.) Boerl. Habitus of pistillate plant and detail of 
staminate inflorescence. 



Figure 34. ~Mallor~rs r~iollissir7lr~s (Geisel.) Airy Shaw. Habitus of pistillate plant and detail oC a 
part of the staminate inflorescence. 



Figure 35. illrrllo/r~r i i ~ o r i / z i o ~ ~ ~ r s  Mull.Arg. Habitus of pislillale plant and delail ot slnlrrinalc 
inflorescence. 



Figrare 36. ~ M a l l o r ~ ~ s  rnuricus (Miill.Al-g.) Airy Shaw. Habitus and detail  of pistillate 
inflorescence. 



Figure 37. M a l l o ~ ~ ~ s  panicular~u (Lam.) MulLArg. Habitus of pistillale plan1 and detail of 
staminate inflorescence. 



Figure 38. ~\~lallor~r.s yeltcrt~rs (Geisel.) Miill.Arg. Habitus of pislillnlc plant and detail of 
slaminale inflorescence. 



Figure 39. iMnl lot~~spe~in~~gerls is  Miill.Arg. Habitus of pistillate plant and detail of staminate 
inflorescence. 



Figure 40. ~\/lrrllori~sper~o~rge~rsis Mull.Arg. Habitus of pistillate plant and detail of stnlninatc 
inflorescence. 



Figure 41. ~ C l n l l o i r r s  siiprr1rrr.i.~ A i r y  Shaw. Rabilus of pislillate plant arid detail of staminalc 
inflorescence. 
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Figure 42. ~Llnlloi~r~ rutm[ratlu.\ (Miq.) Ail y Shaw. Habitus ol' pistillak p h n t .  



Figure 43. iLlnl lot~rs wrny i  King ex Hook.( Habitus of pistillate plan1 and clelail of staminale 
inflorescence. 
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