Gardens' Bulletin Singapore 52 (2000) 11-87.

Key to the Macaranga Thou. and Mallotus Lour. Species
(Euphorbiaceae) of East Kalimantan, Indonesia

J.W.F. SLIK', PRIYONO- anp P.C. VAN WELZEN!

"Nationaal Herbarium Nederland. Universiteit Leiden Branch, P.O. Box 9514,
2300 RA Leiden. The Netherlands
*Wanarisel Herbarium, P.O. Box 319, Balikpapan 76100, Indonesia

Abstract

A key o all Macaranga (27 1axa) and Mallorus (19 taxa) species known 1o oceur in East
Kalimantan (Indonesia) is provided in this paper. The key is mainly based on vegetative
characters proven uscful in the field. Some reproductive characters are included if
identification is otherwise impossible. The taxa arc deseribed brietly by their diagnostic
characters. Drawings arc provided for most ol the treated specics.

Introduction

Species of the genera Macaranga Thou. and Mallotus Lour. (Euphorbiaceae)
often form a characteristic part of sccondary vegetation in Southeast Asia.
and many species are among the first colonisers of disturbed vegetation. A
considerable number can also be found in late secondary vegetation and
the understorey ol primary forest. The wide ecological range of both genera
with the more or less well-defined ecological prelerences of the various
species, makes them potentially very useful for recognising the disturbance
history of a forcst.

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presently available for East Kalimantan are either outdated (Pax and
Hoftmann, 1914), do not cover all the species (KeBler & Sidiyasa.. 1994).
or arc partly based on the availability of both flowering and [ruiting material
(Airy Shaw. 1975; Whitmore, 1975).

The key presented here is based on collections from East Kalimantan,
which arc present in the Nationaal Herbarium Nederland. Universiteit
Leiden Branch (L) and the Wanariset Herbarium, East Kalimantan (WAN).
Reproductive characters have only been added when identification is
otherwise impossible. It is important to note that this key is made specifically
for East Kalimantan specimens. [dentification of plants from outside this
arca may not work, even if the species are included in this key. Some
species show strong dimorphism between their juvenile and adult states.
These arc treated briefly in the specics descriptions but not in the key.
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which is based on (sub-)adult individuals. In general, the key will work
well for individuals that are taller than 0.5 m. An overview and keys for
scveral seedlings can be found in Bodegom er al. (1999). Short descriptions
of ecology. distribution and habit of the species arc given. based on
information on the labcels of East Kalimantan specimens and literature
references (Airy Shaw. 1975 Argent et al., 1998: KeBler & Sidivasa. 1994:
KeBler er al., 1995 Sidivasa er al., 1999; Whitmorc, 1975).

Key to the Genera

la.  Glabrous or mdumentum simple. Twigs solid to hollow (ant inhabited).
Leaves alternate. often peltate, often lobed, sometimes with few basal
macular glands on upper surface. Inflorescences mostly branched.
Staminate flowers usually completely surrounded by bracts. Bracts
sometimes fimbriate. Stamens up to ¢. 30. anthers clearly (3—)4 celled.
apicifixed. theca opening apically. Styles partly connate. stigimas frec.
Fruits 2—6 locular. usually smooth, somctimes spiny ........ Macaranga
Ib. Glabrous or indumentum simple to tufted to stellate. Twigs solid.
Leaves alternate to opposite. when opposite usually uncqual in size or
shape. somctimies peltate. rarcly lobed. usually with few basal macular
glands on upper surface. Inflorescences usually unbranched. Staminate
flowers not completely surrounded by bracts. Bracts with cntire
margins. Stamens up to ¢. 150, anthers 2 celled. basi- to dorsi-fixed.
theca opening extrorse. Styles completely [used. apically splitting into
(2)-3-(4) stigmas. Fruits (2)-3-(4)-locular, usually spiny ........ Mallotus

Macaranga Thou.

Shrubs to trees up to 35 m tall. dioecious. Glabrous or indumentum simple.
Bark sometimes prominently hooped (rings surrounding the stem). Wood
soft. Twigs sometimes hollow and ant-inhabited (small openings). sometimes
whitish-glaucous. Stipules small and narrowly triangular, to very large and
ovate to rounded. sometimes recurved and forming an cnclosed hollow
inhabited by ants. Leaves alternate to spirally arranged. small to very large:
blades often peltate, often 3(—5)-lobed. pinnate to basally tripliveined to
palmativeined. upper surface sometimes with basal macular glands, lower
surface often gland-dotted. Inflorescences axillary to rarely sub-terminal.
Staminate inflorescences mostly branched: bracts large. usually surrounding
the flowers, sometimes fimbriate: flowers 2—150 per nodc. sepals 2—4,
stamens 1—30, anthers (3- or) 4-celled, apicifixed. disc absent, pistil absent.
Pistllate inflorescences usually branched: bracts persistent to caducous:
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flowers 1 to scveral per node, calyx short. ovary 1—6-locular, styles long to
short, partly connate, stigmas free. Fruit a leathery to berry-like capsule,
smooth to spiny to horned, sometimes with conspicuous glandular patches,
dehiscing into bivalved parts. Seeds often with red to pink aril.

6a.

6b.

9a.

9b.

Key to the Macaranga Taxa

Twigs SOl ..o
Twigs hollow (often ant-inhabited)

Leaves Peniveined oo 3
Leaves basally tripliveined to palmativened ..., 10
Plants completely glabrous on vegetalive parts ., 4
Plants hairy on twigs, pctioles. and/or leaf undersides........................ 5

Leaves whitish glaucous on under surface. Basal veins of cqual length

or longer than the UPPCT VECINS oo 5. M. conifera
Leaves not whitish glaucous on under surfacc. Basal veins shorter
than at the centre of the lamina ........... 18. M. lowii var. kostermansii
Vegetative parts with hairs longer than T mm 6
Vegetative parts with hairs shorter than T mm ... 7

Leaf lamina 5—7 ¢m long. upper surface with conspicuous secondary
veins. Pedicels up to T em long oo, 9. M. fulva
Leaf lamina 7—17 ¢cm long, upper surface with inconspicuous sccondary
veins. Pedicels 1.5—3 cm long ............. 4. Macaranga repando-dentata

Basal veins shorter than at the centre of the lamina ... 3
Basal veins of equal length or longer than higher on the lamina...... 9

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

..................................................................................... 4. M. brevipetiolata
Twigs and petioles mostly sparsely hairy. Petioles usually longer than
2 I ettt e 17. M. lowii var. lowii

Lower surface of leaves conspicuously whitish glaucous. velvety hairy.
with secondary veins not prominent ..o, 5. M. eonifera
Lower surface of leaves not glaucous, not velvety hairy, with prominent
SECONAATY VEINS .ot 6. M. costulata



10a

10b.

[1a.

11b.

[2a.

12b.

[3a.

l4a.

14b.

I5b.

16a.

L6b.

17a.

17b.

18a.

1 8b.
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L Leaves PEILAle v 11
Leaves NOL PEITALe ot 20

Leaves NOT JODC oo e 12
L aAVES L0 ettt e et e e e e e e e e aes 18

Petiole insertion more than 1.4 cm from blade base. Upper surface of
leaves usually without basal macular glands (when present then more
TRAIL 2) o 13
Petiole insertion less than 1.4 cm from blade basc. Upper surface of
lcaves sometimes with 2 basal macular glands ... 16

Under surface of lecaves densely hairy on whole surface. few to
numecrously gland dotted ..o 25. M. tanarius
. Under surface of leaves glabrous to sparscly hairy on main veins,
numerously gland dotted ..o 14

Lcaves never more than 11 ecm wide. Capsules berry-like ..................
...................................................................................... 22. M. puncticulata
Leaves rarely less than [1 em wide. Capsules dry ... 15

a. Stipules tough (leathery when dried). Leaves leathery when dried.

under surface glaucous. secondary veins not prominent .....................

........................................................................................... 23. M. recurvata
Stipules thin (papery when dried). Leaves papery when driced. under
surface not glaucous. sccondary veins prominent........ 25. M. tanarius

Leaf under surface conspicuously glaucous, velvety hairy. sccondary
VEINS NOL PTOMINENL..vcciiiiiirerrierrrr e S. M. conifera
Leaf under surface not glaucous, hairy but not velvety. secondary
VEINS PIOTINMETIT 1ot ettt 17

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

Stipules up to 4 cm long. ovate, apex acute. persistent, usually dead
and dry on living plant. Leaf lamina usually longer than 30 cm.........

.............................................................................................. 10.M. gigantea
Stipules up to 1.5 cm long. broadly ovate to ovate. apex rounded to
acuminate to acute, persistent to caducous, alive on living plant. Leaf
lamina shorter than 30 €M ... 19
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19a.

19b.

20a.
20b.

2la.
21b.

22a.

22b.

24a.

24b.

25b.

26a.
26b.

Twigs hairy, not glaucous. Stipules ovate. apex acute. Pctioles hairy.
Leaf base rounded to truncate, blade shallowly 3 (to 5)-lobed, under
surface hairy oo 7. M. depressa var. strigosa
Twigs usually glabrous. often glaucous. Stipules broadly ovate. apex
rounded to acuminate (to acute). Petioles rarely hairy. Leat base often
cmarginate, blade deeply 3-lobed. under surface glabrous to hairy....

................................................................................................................... 24
Leaves not lobed .o 21
Leaf upper surfacc completely hairy ... 26. M. trichocarpa
Leaf upper surlace glabrous or rarely sparscly hairy on veins ........ 22

Vegetative parts glabrous or with few to numerous hairs. Leaves below
conspicuously whitish glaucous. velvety hairy. secondary veins not

PIOMINCNT (o 5. M. conifera
Vegetative parts with few to numcrous hairs. Leaves below not
glaucous, not velvety hairy. secondary veins prominent.........ooee
.............................................................................................. 6. M. costulata

a. Lcaves shallowly 3-lobed (cusped), upper surface completely hairy.

basc acute to rounded to slightly cordate .............. 26. M. trichocarpa

. Leaves deeply 3-lobed, upper surface not completely hairy, base deeply

O oot ettt tae bt b annnannensenenene 24

Stipules persistent (present on all the Icaves ). Leaf under surface

ElADTOUS Lo 12. M. hosei
Stipules caducous (il persistent then leaf under surface velvety hairy).
Lcaf under surface glabrous to velvety hairy ... 25

a. Twigs conspicuously glaucous. often with ant openings. Stipules ovate.

apex acuminate to acute. Leaf base often with large protruding glands
along the margin. leat under surface mostly glabrous or with sparse
hairs. rarely velvety .. 20. M. pearsonii
Twigs usually not glaucous. without ant openings. Stipules broadly
ovate. apex rounded to acuminate. Leaf base without large protruding

glands along the margin. leat under surface velvety hairy ...
............................................................................................ 21. M. pruinosa
Leaves NOU PEHALe oo 27

Leaves PCHALE oo 28
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27a. Stipules persistent (present on all the leaves!). apex rounded.............
.................................................................................................. 12. M. hosei
27b. Stipules caducous, apex acule ..o, 20. M. pearsonii
28a. Leaves not Lobed .., 29
28h. Leaves 10bed 34
29a. Stipules recurved. forming a hollow between twig and stipule......... 30
29b. Stipulcs crect, not forming a hollow ..., 32
30a. Stipules longer than wide (like a pair of horns). 1.5 —2.5 cm long ....
........................................................................................... 16. M. lamellata
30b. Stipules shorter than wide. up to 1.5 cm long (mostly between 0.5 and
1 CM TONE) ottt 31
3la. Internodes often slightly swollen, sometimes hairy. Stipules caducous

to persistent, green (to red). Leaves ovate 1o lanceolate (always clearly
longer than wide). under surface glabrous or with sparse hairs. usually
not gland dotted. Plants often growing in swamps and along river
SIACS ettt 13. M. hullettii
. Internodes usually not to sometimes shightly swollen, glabrous. Stipules
often persistent. 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)

a. Twigs conspicuously swollen, ant openings large (¢. 2 mm diameter).

Stipules early caducous ..o 22. M. puncticulata
. Twigs not conspicuously swollen. ant openings absent or small (mostly
c. | mm diameter). Stipules caducous to persistent......c.ooeveereee. 33

a. Twigs without ant openings. Stipules caducous to persistent. Leaves

leathery when dry. under surface densely gland dotted, slightly
glaucous. Fruits larger than 3 mm diam ..................... 23. M. recurvata
. Twigs usually with ant openings. Stipules persistent (present with all
the leaves ). Leaves papery when dry, below sparsely gland dotted.
not glaucous. Fruits small, ¢. 3 mm diam ..................... 27. M. winkleri

. Stipules recurved, forming a hollow between stem and stipule ... 35
. Stipules ercct, not forming a hollow between stem and stipule ... 42

a. Leaf basce with conspicuously large glands along margin (larger than
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those towards the aPeX) .ooivviiieiii e 36
35b. Leaf with large glands of equal size along the whole margin .............
................................................................................................................... 37
36a. Glands along leat margin with a clearly visible opening. Calyx caducous
........................................................................................ 1. M. aétheadenia
36b. Glands along leaf margin without an opening. Calyx persistent .........
............................................................................. 11. M. glandibracteolata
37a. Stipules longer than wide, 1.5—2.5 cm long, resembling a pair of horns
........................................................................................... 16. M. lamellata
37b. Stipules shorter than wide. up to 1.5 cm long (mostly 0.5 to 1 cm long)
................................................................................................................... 38
38a. Stipules not surrounding the stem. Leaves clearly 3 to 5-lobed ...... 39
38b. Stipules completely surrounding the stem. Leaves often shallowly 3-
1Obed (CUSPEA) wonvere i 40
39a. Leaf under surface glabrous ... 19. M. motleyana
39b. Leal under surface velvety hairy ..o, 11. M. glandibracteolata
40a. Stipules green, rarely red. Leaves conspicuously longer than wide.

40b.

4]a.
41b.

42a.

42b.

43a.

43b.

usually less than 14 cm wide, shallowly lobed (cusped), lower surface
glabrous or with sparse hairs, usually not gland dotted. Plants often
growing in swamps and along rivers .....c.coeevevioenrn. 13. M. hullettii
Stipules usually red. Leaves slightly longer than wide, often more
than 14 cm wide. shallowly to deeply lobed. lower surface glabrous to
densely (velvety) hairy, usually gland dotted. Plants usually growing

TN ATY PLACES 1ot 41
Twigs glabrous. ... 2. M. bancana (formerly M. triloba)
TWigs hairy .o 15. M. indistincta
Stipules narrowly triangular, ¢. 3—5 mm wide, not surrounding the
SECTTY ettt ettt ettt ettt e eb e ettt ettt et 43
Stipules broadly ovate to rounded. more than 5 mm wide. nearly to
completely surrounding the Stem ..., 44

Leaves with central lobe 3.5—5 times longer than wide, base of central
lobe not overlapping lateral lobes. under surface inconspicuously
GlAUCOUS .o 3. M. beccariana
Leaves with central lobe 1.3—2 times longer than wide. base of central
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lobe usually overlapping lateral lobes, under surface conspicuously
glaucous (Pure White) ..o 14. M. hypoleuca

44a. Stipules persistent (present with all the leaves !). apex rounded ........
.................................................................................................. 12. M. hosei
44b. Stipules caducous. apexX ACULE ....ccivcvevivieercceeeen 20. M. pearsonii

1. Macaranga aétheadenia Airy Shaw (Fig. 1)

Diagnostic characters: Trees up to 20 m tall. dbh up to 20 cm. Bark hooped.
glaucous, latex red. Twigs hollow, glaucous. usually with ant opcnings.
Stipules recurved. hall to completely surrounding the twig. red. Leaves
peltate, 3(-5)-lobed. base with very large hollow glands along the margin.
Staminate inflorescences branched. Fruits more than 2-locular. with
glandular bands. without spines.

Habitar & Fcologyv: Up to 300 m altitude. In disturbed places in primary
forest (gaps) and in secondary (logged) forests. often along roads or skid
trails. Usuvally inhabited by ants.

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

2. Macaranga bancana (Miq.) Miill. Arg. (Fig. 2)

Diagnostic characters: Small trees up to 16 m tall. dbh up to 20 cm. Bark
smooth. hooped. Twigs hollow. transversely ribbed. usually with ant
openings. glabrous. Stipules recurved. completely surrounding the twigs.,
usually red. Leaves peltate, 3-lobed. in young specimens sometimes very
deeply lobed. in adults trees usually very shallowly lobed. (seedlings not
lobed) under surface glabrous to densely velvety hairy, usually conspicuously
gland dotted. Staminate intlorescences branched. Fruits more than 2-locular.
without spines.

Habitar & Fcology: Up to 400 m altitude. In disturbed places in primary
forest (gaps) and in secondary forcst. Mostly found in dry places but
occasionally also in swampy areas. On sandy loam. Usually inhabited by
ants.

Distribution: From Thailand southward into Peninsular Malaysia, Sumatra,
and Borneo. Found throughout East Kalimantan.
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Note: Often mentioned for this area as M. triloba (Blume) Mill. Arg.
However, recent insights have madc it clear that this species does not
occur in Borneo, and that the correct name for the species found in this
area should be M. bancana (T.C. Whitmore & S.J. Davics, pers. comni.).

3. Macaranga beccariana Merr. (Fig. 3)

Diagnostic characters: Trees up to 15 m tall, dbh up to 1[5 em. Bole straight.
Bark smooth. hooped. glaucous. latex clear to red. Twigs hollow. glaucous.
usually with ant openings. Stipules crect, apex pointed (they look spine-
like on living individuals). same colour as stem or twigs. Leaves peltate.
deeply 3-lobed, central lobe 3.5 to 5 times Jonger than wide, not overlapping
with lateral lobes. undersurtace elaucous, glabrous. Staminate inflorescences
branched. Fruits more than 2-locular, without spines.

Habitat & ecology: Up to 900 m altitude. In disturbed places in primary
forest (gaps) and in sccondary forests, often along roads. Usually inhabited
by ants.

Distribution: Endemic to Borneo. In East Kalimantan only found in the
northern part (Berau).

4. Macaranga brevipetiolata Airy Shaw (Fig. 4)

Diagnostic characters: Trees up to 14 m tall. Twigs sohd, denscly short
hairy apically. Stipules needle like, crect. caducous. Petioles usually not
more than 2 cm long. densely short hairy. Leaves not peltate. not lobed.
penniveined. usually obovate, base without or with indistinct basal macular
glands. Staminate inflorescences unbranched. Fruits 2-locular, with spines.

Habitat & ecologv: Up to 300 m altitude. Primary forest understorey species,
also present in sclectively logged forest. On sandy loam. sandy clav or dry
sandstone soils.

Distribution: Endemic to Borneo. In East Kalimantan found in Kutai.

5. Macaranga conifera (Zoll.) Miill. Arg. (Fig. 5)

Diagnostic characters: Trees up to 30 m 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-peltate in adults. but peltate in seedlings and saplings!. not
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lobed. tripliveined in adults. ovate, upper surtace usually without basal
macular glands, under surface conspicuously glaucous. usually glabrous.
densely gland dotted (good visible in young individuals. inconspicuous in
adults). rarely hairy. Staminate inflorescences branched. Fruits 2-locular,
not spinv.

Habitar & ecology: Up to 1100 m altitude. In disturbed places in primary
forest (gaps) and in secondary forest. including scrub vegetation. Along
strcams, roads. skid trails. Dry to periodically inundated to marshy terrain.
Loam, sandy. and limestone soils.

Distribution: Peninsular Malaysia, Sumatra. Borneo and Sulawesi. Found
throughout East Kalimantan.

Note: This species has a very strong dimorphy between the juveniles and
the adults. The juveniles have bright red petioles. clearly peltate leaves
and conspicuously large green persistent stipules.

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

Diagnostic characters: Trees up to 30 m tall, dbh up to 60 cm. Latex red.
Twigs solid. sometimes with flaky vellow-orange indumentum on voung
parts. Stipules caducous. ercct. Leaves not peltate (tripliveined) to peltate,
not lobed. broadly ovate to ovate, voung leaves with or without flaky
vellow-orange indumentum. upper surface usually with 2 basal macular
glands. under surface gland dotted. Staminate inflorescences branched.
Fruits 2-locular, not spiny.

Habitat & ecology: Up to 1800 m altitude. In primary and secondary forest.
including scrub. On clay, dark brown, limestone and sandstone soils.

Distribution: Endemic to Borneo. In East Kalimantan only found north of
the Mahakam river.

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

Diagnostic characters: Shrubs to small tree up to 7 m tall, dbh up to 7 cm.
Bark hooped. latex clear, turning pink to red. Twigs solid. 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, often with horn like
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appendages, not spiny.

Habitat & ecologv: Up to 1200 m altitude. In primary and secondary forests.
also in swamp forest. Along roads. streams. forest edges. On sandstonc to
red clavey loam.

Distribution: Endemic to Bornco. Present throughout East Kalimantan.
8. Macaranga endertii Whitmore

Diagnostic characters: Trees up 1o 15 m tall. Twigs solid. Stipules erect,
caducous. Leaves peltate, not lobed, upper surface without basal macular
glands, lower surface hairy. Staminate inflorescences branched. Fruits 2-
locular, not spiny.

Habitar & ecologv: Up to 700 m altitude. In primary forest or on exposcd
places. Mostly found on limestone.

Distribution: Endemic to Borneo. In East Kalimantan found north of the
Mahakam river.

9. Macaranga fulva Airy Shaw

Diagnostic characters: Bush of 4 m tall. Twigs solid. long hairy. Stipules
erecl. spine-like, caducous. Leaves not peltate, not lobed, penniveined.
elliptic. lamina not longer than 7 cm. upper and under surface long hairy.
Staminate inflorcscences unbranched. Pistillate inflorescences with very
large, lcal-like bracts. Fruits 2-locular. spiny.

Habitat & ecology: Lowland. In primary forest understorey. Sandy soil.

Distribution: Endemic to Borneo. Known [rom only one collection [rom
northern East Kalimantan (Bulungan district).

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

Diagnostic characiers: Trees up to 30 m tall. dbh up to 50 cm. Bole straight.
Bark hooped. lenticelled. latex pink to red. Twigs solid. apically hairy.
Stipules ercct. persistent but dying on stem (brown colour), large. up to 4.5
cm long. hairy. Leaves peltate (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.
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Habitar & ecology: Up to 1400 m altitude. but usually lower. In disturbed
places in primary forest (gaps) and secondary forests. especially common
after fire. also present in scrub to grass lands. On sandy clay to sandy soils.

Distribmtion: From Thailand southward into Peninsular Malaysia, Sumatra.
and Borneo. Found throughout East Kalimantan.

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

Diagnostic characters: Trees up to 25 m tall, dbh up to 30 ecm. Bark hooped.
latex red. Twigs hollow, glaucous. usually with ant openings. Stipules
recurved. not surrounding the twigs. Leaves peltate, 3-lobed. base sometimes
with very large glands along the margin, under surface velvetv hairy,
sometimes glaucous. Staminate inflorescences branched. Fruits more than
2-locular. not spiny.

Habitat & ecology: Lowland. In primary forest in disturbed sites (gaps)
and in secondary forest. often along roads. Usually ant inhabited.

Distribution: Endemic to Borneo. Found in the northern part of East
Kalimantan (Berau).

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

Diagnostic characters: Trees up to 25 m tall, dbh up to 45 cm. Bark hoop
marked. Twigs solid to hollow, sometimes glaucous, with or without ant
opcenings. glabrous. Stipules erect, persistent. surrounding the twigs, apex
rounded. Leaves deeply cordate to peltate. 3-lobed. under surface sometimes
glaucous. Staminate inflorescences branched. Fruits 2-locular. not spiny.

Habitar & ecology: Lowland. In disturbed sites in primary forest (gaps)
and in secondary forests. Dry and swampy soils. Sandy and sandstonc
soils. Can be ant inhabited.

Distribution: From Thailand southward into Pcminsular Malaysia and
Bornco. Found in northern part of East Kalimantan. north of the
Sangkulirang limestone mountain range.

13. Maearanga hullettii King ex Hook.f. (Fig. 11)

Diagnostic characters: Small trees up to 12 m tall. dbh up to 11 em. Bark
smooth. hooped, sometimes dippled. latex red. Twigs hollow. transversely
ribbed, sometimes hairy, usually with ant openings. Stipules recurved.
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usually green, sometimes tinged red to dark red, completely surrounding
the twig. Leaves peltate, usually not lobed, sometimes slightly 3-lobed
(cusped), always much longer than wide, under surface usually not gland
dotted. Staminate inflorescences branched. Fruits more than 2-locular. not
spiny but with horn-like apical appendages.

Habitat & ecology: Up to 1230 m altitude. Primary to lightly disturbed
secondary lorests, often in swamps or along streams, also along roads and
in open places. On sandstone to sandy loam. Usually ant inhabited.

Distribution: Peninsular Malaysia. Sumatra, Bornco. Found throughout East
Kalimantan.

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

Diagnostic characters: Trees up to 30 m tall. dbh up to 50 cm. Bole straight.
Bark smooth. hooped, glaucous. latex red. Twigs hollow. glaucous. usually
with ant openings. Stipules erect. persistent. spine-like. glaucous. Leaves
peltate, deeply 3-lobed (seedlings not lobed). central lobe usually
overlapping the lateral lobes, under surface conspicuously glaucous (bright
white). Staminate inflorescences branched. Fruits more than 2-locular. not
spiny. glaucous, sceds with conspicuous red aril.

Habitat & ecology: Up to 2400 m altitude, but usually below 1000 m. In
primary forest (gaps) and secondary forests, also in scrub, along roads.
streams. sometimes on alluvial places. On clayey to sandy clay soils. Usually
ant inhabited.

Distribution: From Thailand southward into Peninsular Malaysia. Sumatra,
Borneo. Found throughout East Kalimantan.

15. Macaranga indistincta Whitmore

Diagnostic characters: Trees up to 15 m tall, dbh up to 15 cm. Twigs hollow.
hairy, usually with ant openings. Stipules recurved. 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.

Habitat & ccology: Up to 900 m altitude. In primary forest? Usually ant
inhabited.
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Distribution: Endemic to Borneo. In East Kalimantan only known from
Kutai.

16. Macaranga lamellata Whitmore (Fig. 13)

Diagnostic characters: Small trees up to 10 m tall. dbh up to 8 cm. Bole
straight. Bark smooth, hooped. latex red. Twigs hollow. usually with ant
openings. Stipules recurved. very long and horn-like, up to 2.5 c¢cm long.
completely surrounding the twigs. Leaves peltate. not lobed to shallowly 3-
lobed (cusped). under surface glaucous or not. Staminate inflorescences
branched. Fruits more than 2-locular, not spiny. but glandular banded.
sceds with conspicuous bright red aril.

Habitar & ecologv: Lowland. In primary forest. Usually ant inhabited.

Distribution: Endemic to Borneo. Found south of the Mahakam river in
East Kalimantan.

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

Diagnostic characters: Trees up to 20 m tall, dbh up to 16 cm. Bole straight.
Bark smooth, shallowly cracked, latex red. Inner bark thin, dark red. Twigs
solid. apically short hairy. Stipules erect. spine-like. usually crowded at
twig apex. Leaves not peltate. not lobed. penniveined, elliptic to obovate.
upper surface basely with two conspicuous macular glands. under surface
usually short hairy. Staminate inflorescences unbranched. Pistillate
inflorescences with large leat-like bracts. Fruits 2-locular, spinyv. sometimes
with long red stigmas.

Habitar & ccologv: Up to 1350 m altitude. Mainly in the understorey of
primary forests but also in sccondary forests. On well drained. clay-rich
and sandy loam soils.

Distribution: Southeast Asia. Sumatra. Borneo and the Philippines. Found
throughout East Kalimantan,

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

Diagnostic characters: Trees up to 15 m tall. dbh up to 15 ecm. Bark smooth.
latex red. Twigs solid, glabrous. Stipules ercct, spinc-like, apically crowded
on twig, red. Leaves not peltate. not lobed. penniveined, elliptic to obovate,
upper surface with basally two dark red macular glands, under surface
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glabrous. Staminate inflorescences unbranched. Fruits 2-locular, spiny.

Habitat & ecology: Up to 150 m altitude. In the understorey of primary
forest but also in secondary forest. On slopes or ridges, along skid trails.
On sandy loam.

Distribution: Endemic to Borneo. Found throughout East Kalimantan.
19. Macaranga motleyana (Miill. Arg.) Miill. Arg. (Fig. 16)

Diagnostic characters: Trees up to 25 m tall. dbh up to 30 cm. Bole straight.
Bark smooth. hooped, glaucous. latex clcar turning red. Twigs hollow.
glaucous. usually with ant openings. Stipules recurved. not completely
surrounding the twigs, green or red. Leaves peltate. deeply 3-lobed (unlobed
in scedlings). under surface usually slightly glaucous. glabrous. Staminate
inflorescences branched. Fruits more than 2-locular, not spiny. glaucous.
with glandular bands.

[abitat & ecology: Up to 400 m altitude. In primary forest in disturbed
sites (gaps) and in sccondary forest. along river banks and roads. On dry
to swampy places. On limestone to red loamy clav. Usually ant inhabited.

Distribution: From Thailand and Indo-China southward into Peninsular
Malaysia, Sumatra and Borneo. Found throughout East Kalimantan.

20. Macaranga pearsonii Merr. (Fig. 17)

Diagnostic characters: Trees up to 35 m tall. dbh up to 65 cm. Bole straight.
Bark slightly fissured, hooped. lenticelled. latex red. Twigs solid to hollow.
glaucous, glabrous to hairy (when young). Stipules ercct, caducous. apex
acute. green to reddish. Leaves deeply cordate to peltate. deeply 3-lobed
(unlobed in seedlings). base with conspicuous large glands along the margin.
under surface usually slightly glaucous, somctimes hairy. Staminate
inflorescences branched. Fruits 2-locular. not spiny.

Habirar & ecology: Up to 1200 m altitude. In primary 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.

Distribution: Endemic to Borneo. Found throughout East Kalimantan.



26 Gard. Bull. Singapore 52 (2000

21. Macaranga pruinosa (Miq.) MiillL. Arg. (Fig. 18)

Diagnostic characters: Trees up to 20 m tall, dbh up to 25 em. Bark smooth,
hooped. latex red. Twigs solid, sometimes hairy. Stipules erect, semi-
persistent. apex rounded. Leaves deeply cordate to peltate, deeply 3-lobed.
basc without conspicuously large glands along the margin. lower surface
velvety hairy. Staminate inflorescences branched. Fruits 2-locular, not spiny.

Habitar & ecology: Lowland. Primary and secondary forests, usually in
swamps or along streams. rarely also on dry ground.

Distribution: Peninsular Malaysia, Sumaltra, and Borneo. Found throughout
East Kalimantan.

22. Macaranga puncticulata Gage. (Fig. 19)

Diagnostic characters: Small trees up to 10 m tall. Twigs solid to hollow,
when hollow often with very large ant openings (up to 2 mm) and the
swollen internodes strongly constricted at the nodes. Stipules erect,
caducous. Leaves peltate, not lobed, small, not wider than 11 cm but usually
much narrower, under surface glaucous. densely gland dotted. Staminate
inflorescences branched. Fruits more than 2-locular, not spiny.

Hubitar & ecology: Lowland. In swamp forest. Sometimes ant inhabited.

Distribution: Peninsular Malaysia, Sumatra and Borneo. Found south of
the Mahakam river in East Kalimantan.

23. Macaranga recurvata Gage. (Fig. 20)

Diagnostic characters: Trees up to 30 m tall. dbh up to 45 em. Twigs usually
solid. rarcly hollow, glabrous. Stipules erect. caducous. Leaves peltate. not
lobed. under surface glaucous, densely gland dotted. glabrous. Staminate
inflorescences branched. Fruits 2-locular. not spiny.

Habitat & ecology: Up to 500 m altitude. In primary (Agathis) and sccondary
forest. In swampy places. On acid. sandy soil.

Distribution: Peninsular Malavsia and Borneo. Found throughout East
Kalimantan.
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24. Macaranga repando-dentata Airy Shaw (Fig. 21)

Diagnostic characters: Shrubs to small trees up to 7 m tall. Twigs solid.
long hairy. Stipules erect, caducous, spine like. Leaves not peltate, not
lobed, penniveined. lamina longer than 7 cm. long hairy. Staminate
inflorescences unbranched. Pistillate inflorescences with bracts very large
and leaf like. Fruits 2-locular, spiny.

Habitat & ecology: Up to 300 m altitude. In the understorey of primary
forest. On sandy soils.

Distribution: Endemic to Borneo. In East Kalimantan only found in Kutai.
25. Macaranga tanarius (L.) Miill. Arg. (Fig. 22)

Diagnostic characters: Shrubs to trees up to 15 m tall. dbh up to 20 cm.
Bole straight. Bark smooth. hooped. latex red. Twigs solid. Stipules ercct,
persistent. green to reddish. Leaves peltate, not lobed. upper surface basally
sometimes with several macular glands, under surface glabrous to velvety
hairy. thinly to densely gland dotted. Staminate intlorescences branched.
Fruits 2-locular, with few curling spincs, glaucous.

Habitat & ecologv: Up to 2100 m altitude. Usually in very disturbed
vegetation like scrub or abandoned shifting cultivation areas, olten along
roads. or along streams. On clay loam, sandy, and sandstone soils.

Distribution: From India and southern China to Australia and New Guinea.
Found throughout East Kalimantan.

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

Diagnostic characters: Shrubs to 6 m tall. dbh up to 10 cm. Bark smooth.
orange brown. latex clear turning red. Twigs solid. hairy apically. Stipules
erect, caducous. Lecaves not peltate. not lobed to sometimes slightly 3-
lobed (cusped), base cordate to attenuate. upper surface basally with two
conspicuous macular glands, densely short hairy (slightly sandpaper-like).
under surface densely short hairy. Staminate inflorescences unbranched.
Fruits 2-locular, spiny.

Habirar & ecology: Up to 500 m altitude. Usually in very disturbed secondary
forest, especially scrub or abandoned shifting cultivation areas, but also
present in gaps in primary forest. Often along forest edges and road sides
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where it can form pure stands. On sandy loam. sandy clay and red-yellow
podsolic soils.

Distribution: From Myanmar and Indo-China. south into Peninsufar
Malaysia. Sumatra and Bornco. Found throughout East Kalimantan.

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

Diagnostic characters: Shrubs (o small trees up to 15 m tall. dbh up to [8
cm. Bole straight. Bark smooth. hooped. latex clear turning red. Twigs
hollow. strongly angular when young. usually with ant openings. red when
voung. Stipules ercct. conspicuously longer than widce, red. Leaves peltate.
not lobed, basal veins usually at a 90 or more degrees angle with the
midrib. Staminale inflorescences branched. Fruits 2-locular, very small (c.
3 mm diameter)., not spiny.

Iabitar & ecology: Up to 1800 m altitude. In disturbed sites (gaps) in
primary forest and in secondary forests, including very disturbed forest
(after fires). Often along forest edges. road sides, river sides, in land slips.
On vellow sandy loam. Usually ant inhabited.

Distribution: Endemic to Borneo. Found throughout East Kalimantan.
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Figure 1. Macaranga aétheadenia Airy Shaw. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 2. Macaranga bancana (Miq.) Mill.Arg. Habitus of pistillate plant and detail of
staminate inflorescence. The plant shown here has shallowly lobed leaves, but in the field the
leaves can also be very deeply lobed.
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Figure 3. Macaranga beccariana Merr. Habitus plus details of pistillate and staminate
inflorescences.
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Figure 4. Macaranga brevipetiolata Airy Shaw. Habitus of pistillate plant and detail of young
staminate inflorescence.
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Figure 5. Macaranga conifera (Zoll.) Miill. Arg. Habitus of pistillate plant and detail of

staminate inflorescence.
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Figure 6. Macaranga costulata Pax & K.Hoffm. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 7. Macaranga depressa (Mull.Arg.) Miill. Arg. forma strigosa Whitmore. Habitus of
pistillate plant and detail of staminate inflorescence.
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Figure 8. Macaranga gigantea (Rchb.f. & Zoll.) Miill. Arg. Habitus of pistillate plant and detail

of staminate inflorescence.
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Figure 9. Macaranga glandibracieolaia S.J.Davies. Habitus and detail of staminate
inflorescence.
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Figure 10. Macaranga hosei King ex Hook.f. Habitus of pistillate plant.
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Figure 11. Macaranga hullettii King ex Hook.f. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 12. Macaranga hypoleuca (Rehb.f. & Zoll.) Miill. Arg. Habitus of pistillate plant and
detail of staminate inflorescence.
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Figure 13. Macaranga lamellata Whitmore. Habitus and details of full grown and young
pistillate inflorescences.
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Figure 14. Macaranga lowii King ex Hook . var. lowii. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 15. Macaranga lowii King ex Hook.f. var. kostermansii Airy Shaw. Habitus of pistillate

plant and detail of fruit and staminate inflorescence.
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Figure 16. Macaranga motleyana (Mill.Arg.) Miill. Arg. Habitus of pistillate plant and detail
of staminate inflorescence.
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Figure 17. Macaranga pearsonii Mcrr. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 18. Macaranga pruinosa (Miq.) Miill. Arg. Habitus and details of pistillate and staminate
inflorescences.
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Figure 19. Macaranga puncticulata Gage. Habitus of pistillate plant. This is a specimen with
solid stem. They can also have ant inhabited hollow stems with large openings (c. 2 mm across).
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Figure 20. Macaranga recurvaia Gage. Habitus of pistillate plant. with young fruits.
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Figure 21. Macaranga repando-dentata Airy Shaw. Habttus of pistillate plant.

49
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Figure 22. Macaranga tanarius (L.) Mull. Arg. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 23. Macaranga trichocarpa (Rchb.f. & Zoll.) Mull. Arg. Habitus of pistillate plant and
detail of staminate inflorescence.
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Figure 24. Macaranga winkleri Pax & K.Hoffm. Habitus and details of staminate and pistillate
inflorescences.
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Mallotus Lour.

Shrubs to trees up to 35 m tall, usually dioccious. Indumentum simple to
tufted to stellate. Bark sometimes prominently hooped (rings around stem).
Wood soft to hard. Stipules mostly small, often caducous. Leaves alternate
to opposite (when opposite often unequal in size or shape). mostly small:
blades sometimes peltate. usually not lobed (sometimes 3-cusped).
penniveined to tripliveined to palmativeined. sometimes with hairy domatia.
usually with basal macular glands on leaf uppersides. often gland dotted
on lcal undersides. sometimes gland dotted on leaf uppersides.
Infiorescences axillary to terminal., racemes to thyrses to panicles. Staminate
inflorescences mostly unbranched thyrsoid racemes: bracts small, often
caducous: flowers [—Y per node, sepals 3 or 4. disc rarcly present. stamens
15 to 150, anthers 2-celled. basi- to dorsi-lixed. connective often widened.
pistil absent. Pistillate inflorescences mostly unbranched racemes; bracts
small, often caducous: flowers |, rarely 2 per node, scpals 7—9 ovary (2-)
3(=4) locular. style long to short. apically splitting into (2-)3(—4) stigmas.
papillac plumosc. Friir a capsule. smooth to spiny 10 winged. usually
dehiscent into bivalved parts.

Key to the Mallotus Taxa

La. Leaves peltate o
Ib. Lcaves not peltate

2a. Pectiole insertion usually more than 5 mm from lamina base. Plants
often smelling of fenugreck when dried. Inflorescences never branched
2b. Petiole insertion usually less than 5 mm [rom lamina basc. Plants
never smelling ol fenugreek when dried. Staminate inflorescences
DIANCRC o 13

Ja. Vegetlative parts glabrous. Leal under surface with conspicuous hair

tufts in axils of basal Nerves o 3. M. floribundus
3b. Vegetative parts extremely hairy. Leaf under surface without
conspicuous hair tults in axils of basal nerves.................. 6. M. lackeyi

d4a. Leaves opposite, unequal. onc of cach pair extremely small (less than
I em) and stipule-like (check carefully because the leaves look alternate

AULITSUBLANCE ) oot 5
4b. Leaves alternate to opposite, i opposite and uncqual, then the smaller
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8b.

9a.

11b.

[2a.

12b.
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leafl cordate or the same shape as the larger leaf, never stipule-like ..

..................................................................................................................... 9
Pctioles of large leaves less than 1 em long ... 6
Petioles of large leaves longer than 1 eme. 7
Vegetative parts hairy oo, 2. M. eucaustus
Vegetative parts glabrous ... 15. M. penangensis
Twigs. petioles and leaf under surface hairy ............. 17. M. stipularis
Twigs and petioles glabrous: leal under surface glabrous to sparsely
BTV Lo s 8
Petioles usually more than | mm thick. up to 5(—=8) cm long. Leaves
ovate to rarely clliptic. Staminate inflorescences conspicuously
branched. both pistillate and staminate inflorescences with numerous
reddish-orange glands producing a sticky yellow excudate ..................
........................................................................................ 4. M. griffithianus
Petioles usually less than 1 mm thick. up to 2(—3) cm long. Leaves
clliptic to obovate. Inflorescences never branched. without sticky yellow
EXUAALE teiiiieii e 15. M. penangensis
Majority of leaves alternate, sometimes apically on twigs also opposite
................................................................................................................... 10
Majority of leaves OpPOSILC ..o 15
- Leaves penniveined e 14. M. peltatus
. Leaves basally tripliveined .. 11
. All vegetative parts densely hairy. Twigs. petioles and leaf under

surfaces mostly crecamish brown, contrasting sharply with green upper
SUTTACEC ittt 12
All vegetative parts more or less glabrous (except sometimes petioles).
Twigs., petioles and leaf under surfaces greenish, never creamish brown.
(Note: The three species in section Polvadenii can only be distinguished

with certainty if pistillate inflorescences arc present) .o 18
Lcaf basc with more than 2 macular glands ............... 16. M. repandus
Leaf base without or with 2 macular glands ... 13

. Leaves sometimes 3-cusped, base (cordate to) cuneale to attenuate,

upper surface basally always with 2 conspicuous macular glands.
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14a.

14b.

15b.

16a.

L6b.

17a.

17b.

[8a.

18b.

19a.

n
n

without a blackish area around them. Fruits not woolly. with few
robust spine-like appendages ........cccoceoviiiiiiiins 13. M. paniculatus

. Leaves rarely 3-cusped. base rounded to truncate to cordate. rarcly

attenuate, upper surface basally often with 2 inconspicuous macular
glands with a blackish area around them. Fruits woolly. smooth or
with numerous soft, spine-like appendages. ..o 14

Latex colourless, not turning black. Fruits without spine-like

APPCIAAZES <ot 8. M. macrostachyus
Latex turning black. Fruits with numerous soft. spiny appendages ...
....................................................................................... 10. M. mollissimus

a. Leaves opposite. strongly unequal in size. Small leaves clearly differing

in shape compared with the large leaves. Petioles of the small leaves
F3(—5) MM JONE 1ot 16
Lcaves all opposite or majority of leaves opposite, (slightly) unequal
in size. Small leaves more or less the same shape as the large lcaves.
Pctioles of the small Icaves longer than S mm ..., 17

Petioles of large lcaves always longer than 10 mm. Large leaves basally

tripliveined to rarcly penniveined 1. M. dispar
Petioles of large leaves 1—7 mm long. Large leaves penniveined......
........................................................................................ 9. M. miquelianus

Vegelative parts usually glabrous (except sometimes petioles). Stipules
early caducous. Majority of leaves opposite, leaves not to slightly
differing in size or petiole length, upper surface usually densely gland
dotted (Note: The three species in section Polvadenii can only be
distinguished with certainty if pistillate inflorescences are present) ...

Vegetative parts glabrous to densely hairy. Stipules persistent to
caducous. Leaves opposite, conspicuously differing in size and petiole
length, upper surface not densely gland dotted ... 20

Petioles glabrous or with only a few scattered hairs. Pistillate pedicels
1.5—2.5(—4) ¢m long. Fruits with rounded carpels ...

........................................................................................ 7. M. leucodermis
Pctioles glabrous to hairy. Pistillate pedicels c. 0.5 cm long. Fruits
with large wings or angular carpels ... 19

Petioles glabrous or with only a few scattered hairs. Fruits with angular
carpels. spine-like wings absent ... 12. M. muticus
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19b. Petioles (glabrous to) short hairy. Fruits with spine-like wings. 1.5—3
CIN LONE i e 18. M. sumatranus

20a. Leal base with two conspicuous macular glands placed on the first

PAIT OF VEINS oot 19. M. wrayi
20b. Leaf base with several (more than 2) sometimes inconspicuous macular
glands placced on the lamina. between the veIns .o 21

21a. Leaves with second pair of veins orginating c. half way up or higher
0N he TamINa .o 5. M. korthalsii
21b. Leaves with second pair of veins originating clearly less than half way
UP the TaMINQ o 11. M. moritzianus

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

Diagnostic characrers: Shrubs or small trees up to 15 m tall. dbh up to 10
cm. Most parts usually hairy (stellate or tufted). Leaves opposite (alternate
when voung). strongly unequal in size and shape: petioles ol small leaves
less than 5 mm long. of large leaves more than 1 c¢cm long: small leaves
cordate: large leaves tripliveined to penniveined, upper surfaces usually
without or with inconspicuous basal macular glands. Staminate inflorescence
unbranched. several lowers per node. Pistillate inflorescences with several
fruits developing. [ruits spiny.

Habitat & ecology: Lowland up to 750 m altitude. In the understorey of
primary forest or in lightly disturbed secondary forest (selectively logged).
Sandy loam and limestone soils.

Distribution: From Thailand southward into Peninsular Malavsia. Sumatra.
Java. Borneo and the Philippines. Found throughout East Kalimantan.

2. Mallotus eucaustus Airy Shaw (Fig. 26)

Diagnostic characters: Trees up to 25 m tall. dbh up to 25 em. Bole straight.
Bark smooth. hooped. Most parts densely short simple-haired. Leaves
distichous, opposite, strongly unequal in size and shape. small leaves reduced
to stipule-like structures without petioles: large leaves penniveined. upper
surface without basal macular glands. Staminate inflorescences unbranched.
one flower per node. Pistillate inflorescences with several fruits developing.
fruits short spiny.
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Habitat & ecology: Lowland up to 300 m altitude. In primary forest
understorey or mn hghtly disturbed sccondary forest (selectively logged).
On sandy. and clayey loam soils.

Distribution: Endemic to Borneo. In East Kalimantan found north of the
Mahakam river.

3. Mallotus floribundus (Blume) Miill. Arg. (Fig. 27)

Diagnostic characters: Shrubs to trees up to 20 m tall. dbh up to 15 cm.
Strongly smclling of fenugreek when dried. More or less glabrous with
some scattered simple to stellate to tufted hairs. Leaves alternate to apically
pseudo-opposite. peltate. upper surtace with several basal macular glands.,
under surface with conspicuous hairy domatia at petiole insertion. often
glaucous. usually denselv gland dotted. Staminate inflorescences
unbranched, several flowers per node. Pistillate inflorescences with several
[ruits developing. [Tuits with long spines.

Habitar & ecology: In disturbed sites in primary forest (gaps) and in
secondary forest. Often along rivers or in swampy arcas but also on dry
places. On sandy to sandstone soils.

Distribution: From Thailand and Indo-China to the Solomon Islands. In
East Kalimantan found north of the Mahakam river.

4. Mallotus griffithianus (Miill. Arg.) Hook.f. (Fig. 28)

Diagnostic characters: Trees up to 15 m tall. dbh up to 15 cm. Bole straight.
Bark smooth. hooped. Mostly glabrous with some scattered simple hairs.
Leaves opposite. strongly unequal in size and shape: small leaves reduced
to stipule-like structures without petioles: petioles of large leaves strongly
kneed distally, blade penniveined. upper surface without basal macular
glands. Staminate inflorescences branched. denscly gland-dotted. glands
excreting yellow sticky fluid. once flower per node. Pistillate inflorescences
with several (ruits developing, densely gland dotted. glands excreting vellow
sticky fluid. pedicels very long. up to 2 cm. fruits long spinv. cach spine
with a terminal gland.

Habitar & ccology: Up to 360 m altitude. In understorey of primary forest
or in lightly disturbed sccondary forest (selectively logged). On sandy.
loamy or tuff soils.
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Distribution: Peninsular Malaysia and Borneo. Found throughout East
Kalimantan.

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

Diagnostic characters: Shrubs to trees up to 15 m tall. dbh up to 15 cm.
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. several flowers per
node. Pistillate inflorescences with several fruits developing, spiny.

Habitat & ecology: Up 1o 2000 m altitude, usually much lower. In the
understorcy ol primary forest and in secondary forest. On sandy clay,
sandy loam, and limestone soils.

Distriburion: Peninsular Malaysia, Borneo. and the Philippines. Found
throughout East Kalimantan.

6. Mallotus lackeyi Elmer (Fig. 30)

Diagnostic characters: Shrubs to small trees up to 10 m tall, dbh up to 10
cm. Plants smelling strongly of tenugreck when dried. Most parts densely
tufted to stellate haired. Bole crooked. Bark smooth to knobby to flaky.
Leaves alternate to apically pseudo-opposite. peltate, upper surface with
several basal macular glands. usually gland dotted. under surface densely
hairy. gland dotted. Staminate inflorescences unbranched, several flowers
per node. Pistillate inflorescences with several fruits developing, fruits short
spiny.

Habitar & ecology: Up to 1200 m altitude. In the understorey of primary
forest to secondary forest. Often along strcams and rivers. on inundated

terrain but also on dry slopes. On sandy loam. clay and limestonc soils.

Distribution: Bornco and the Philippines. Found throughout East
Kalimantan.

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

Diagnostic characters: Trees up to 35 m tall, dbh up to 55 cm. More or less
glabrous with some scattered simple to stellate hairs. Steep buttresses
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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, tripliveined. upper surface usually
with several basal macular glands. usually denscly gland-dotted. Staminate
inflorescences unbranched, with several flowers per node. Pistillate
inflorescences with several fruits developing. pedicels very long (up to 4.3
cm). fruits smooth, globose carpels.

Habitat & ecology: Up to 1440 m altitude. In primary [orest. sometimes in
secondary forest as a primary forest remnant species. On swampy as well
as dry places. On loamy soils, sometimes mixed with limestone.

Distribution: Peninsular Malaysia to New Guinea. Found throughout East
Kalimantan.

8. Mallotus macrostachyus (Miq.) Miill. Arg. (Fig. 32)

Diagnostic characters: Shrubs to trees up to 12 m tall, dbh up to 15 cm. All
parts densely flaky brown-creamish hairy. Bole not straight. Bark smooth,
lenticelled. Leaves alternate, often slightly peltate (up to 5 mm {ree basc)
to cordate, upper surface usually with two inconspicuous basal macular
glands surrounded by blackish coloured stain when dried. green upper
surface contrasting sharply with brown-crcamish hairy under surface.
Staminate intlorescences branched., with several flowers per node. Pistillate
inflorescences with several (ruits developing, [ruits smooth, brown-creamish
woolly.

Habitat & ecology: Up to 900 m altitude. Mainly in severely disturbed
sccondary forest (after fire and shifting-cultivation). rarely in primary forest.
On sandy and sandy loam soils.

Distribution: From Thailand southward into Peninsular Malaysia. Sumatra,
and Bornco. Found throughout East Kalimantan.

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

Diagnostic characters: Shrubs up to 5 m tall. dbh up to 5 cm. Almost
glabrous to densley 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 S mm long. blade cordate, tripliveined, upper
surface with two to several large basal macular glands: petiole of large
leaves up to 7 mm long. blade obovate, penniveined, upper surface with
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several large basal macular glands. Staminate inflorescences unbranched.
several {lowers per node. Pistillate inflorescences with several [ruits
developing. [ruits short spiny.

Huabitat & ccology: Up to 600 m altitude. In the understorev of primary
forest and m secondary forests (sclectively logged). Often in swampy places
but also on well drained soils. On sandy and limestone soils.

Distribution: From Thailand southward into Peninsular Malaysia, Sumatra,
Bornco and the Philippines. Found throughout East Kalimantan.

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

Diugnostic characters: Shrubs (o trees up to 15 m tall. 15 ecm diameter.
Latex clear, turning black. All parts densely tflaky brown-crcamish hairy.
Lcaves alternate. often slightly peltate (up to 5 mm frec base) to cordale.
upper surface usually with two inconspicuous basal macular glands
surrounded by blackish coloured stain when dried. green upper surface
contrasting sharply with brown-crcamish hairy under surface. Staminate
inflorescences branched. with several flowers per node. Pistillate
inflorescences with several fruits developing. (ruits with numerous soft
spines. brown-creamish woolly.

Hubitut & ecology: Up to 1500 m altitude. Mainly in secondary forest
(logged. burnt), rare in primary forest. Along roads. streams and rivers.
On sandy loam soils.

Distriburion: From Myanmar and Indo-China to New Guincea and Australia.
Found throughout East Kalimantan.

11. Mallotus moritzianus Miill. Arg. (Fig. 35)

Diagnostic characters: Shrubs to trees up to 10 m tall, dbh up to 10 cm.
Bark smooth. Usually simple to stellate to tufted hairy. Leaves opposite
(alternate when voung). uncqual in size. tripli- to penni-veined. second
pair of veins arising in the lower half of the lamina. upper leal surface with
several basal macular glands on the lamina between the secondary veins.
Staminate inflorescences unbranched. several tflowers per node. Pistillate
infloreseences with several fruits developing. spiny.

Habitat & ecology: Up to 1000 m altitude. Primary and secondary forest.
On stream banks. pertodically inundated land. but also well drained land.
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On sandstone. clayey loam and sandstone soils.

Distribution: Peninsular Malaysia. Sumatra, Java, Lesser Sunda Islands.
and Borneo. Found north of the Mahakam river in East Kalimantan.

12. Mallotus muticus (Miill. Arg.) Airy Shaw (Fig. 36)

Diagnostic characrers: Trees up to 35 m tall. dbh up to 70 cm. More or less
glabrous with some scattered simple to stellate hairs. Buttresses up to 7 m
tall. 1 m wide at base. Bole straight. slightly fluted. Bark smooth. flaky.
Wood hard. Leaves alternate to rarely opposite. when opposite then only
slightly unequal in size. tripliveined. upper surface usually with several
basal macular glands. usually densely ¢gland dotted. under surface olten
with hairy domatia. Staminate inflorescences unbranched. with several
{lowers per node. Pistillate inflorescences with several fruits developing.
pedicels short (up to c¢. 5 mm long). [ruits smooth. indchiscent. angular
carpels.

Habitur & ecologv: Up 1o 500 m altitude. In primary forest. swamp forest
and in secondary forest as a primary forest remnant. Often on periodically
inundated or swampy terrain. but also on dry terrain. On clay rich to sandy
soils.

Distribution: Peninsular Malaysia. Sumatra and Borneo. Found throughout
East Kalimantan.

13. Mallotus paniculatus (Lam.) Miill. Arg. (Fig. 37)

Diagnostic chiaracrers: Shrubs to trees. up to 25 m tall. dbh up to 25 cm.
Bole straight. Bark cracked. lenticellate. latex red. All parts densely flaky
brown-creamish hairy. Leaves alternate. rarely slightly peltate (up to 5 mm
free basc). usually tripliveined. base attenuate to obtuse. upper surface
usually with two conspicuous basal macular glands. not surrounded by
blackish coloured stain when dried., green upper surlace contrasting sharply
with brown-creamish hairy under surface. Staminate inflorescences
branched. with several flowers per node. Pistillate inflorescences with several
fruits developing. fruits with few spine-like appendages., short brown-
creamish hairy.

Habiiar & ecology: Up to 1500 m altitude. Mainly in heavily disturbed
sccondary forest (atter fire, abandoned shifting-cultivation). rarely in
primary forest. Along roads. streams. on land slides. On sandy clay soils.
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Distribution: From south China to New Guinea and Australia. Found
throughout East Kalimantan.

14. Mallotus peltatus (Geisel.) Mill.Arg. (Fig. 38)

Diagnostic characters: Shrubs to trees up to 12 m tall. dbh up to 10 cm.
Strongly smelling of fenugreek when dried. More or less glabrous with
some scattered simple to stellate to tufted hairs. Leaves alternate to apically
pscudo-opposite, not peltate (outside Kalimantan often also pcltate).
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 intlorescences with several
{ruits developing, fruits with long spines.

Habitat & ecology: Up to 450 m altitude. In primary and sccondary forests.
Often along streams and rivers, along roads. and inundated terrains. On
sandy loam, and limestone soils.

Distribution: From east India and south China to New Guinea. Found
throughout East Kalimantan.

15. Mallotus penangensis Miill. Arg. (Figs 39 and 40)

Diagnostic characters: Trees up to 25 m tall, dbh up to 30 cm. Bole straight.
Bark smooth. hooped. More or less glabrous with some scattered short
simple hairs. Leaves opposite, strongly unequal in size and shape. small
leaves reduced to stipule-like structures without petioles: petioles of large
lcaves very variable in length (from | to 4.5 ¢cm long). blade penniveined.
upper surface without basal macular glands, under surface sometimes with
hairy domatia. Staminate inflorescences unbranched. one flower per node.
Pistillate inflorescences usually with only terminal fruit developing, fruits
long spiny.

Habitat & ecology: Up to 1200 m altitude. In the understorey ol primary
forest and in hghtly disturbed secondary forest (selectively logged). On
sandy loam or (red) clay soils, also found on limestone.

Distribution: From Thailand to New Guinea. Found throughout East
Kalimantan.
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16. Mallotus repandus (Willd.) Miill. Arg.

Diagnostic characters: Shrubs up to 3 m tall. Most parts densely brown-
crcamish simple to stellate hairy. Leaves alternate, tripliveined. upper
surface with several basal macular glands. under surface densely gland
dotted. Staminate inflorescences branched, several flowers per node.
Pistillate inflorescences with several fruits developing, fruits 2-locular.
smooth.

Habitar & ecologyv: Up to 420 m altitude. Mainly in secondary forest and
scrub.

Distribution: 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)

Diagnostic characters: Trees up to 20 m 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 penniveined, upper surface without basal
macular glands. under surface usually with hairy domatia. Staminate
inflorescences unbranched. one tlower per node. Pistillate inflorescences
with several fruits devcloping, [ruits short spiny.

Habitar & ecology: Up to 950 m altitude. In the understorey ol primary
forest and in lightly disturbed sccondary forest (selectively logged). On
clay rich soils.

Distribution: Thailand, Sumatra and Borneo. Only found north of the
Sankulirang limestone mountain range in East Kalimantan.

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

Diagnostic characters: Trees up to 12 m tall. dbh up to 20 cm. Morc or less
glabrous to simple to stellate hairy on petioles. Leaves usually opposite.,
only slightly uncqual in size, tripliveined, upper surface usually with several
basal macular glands, usually denscly gland dotted. undcer surlace often
with hairy domatia. Staminate inflorescences unbranched. with several
flowers per node. Pistillate inflorescences with several fruits developing.
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pedicels short (up to ¢. S mm long). fruits smooth. indehiscent, with long
pointed wings up to 3 cm long.

Habitat & ecology: Up to 50 m altitude. In primary forest. often in swamp
forest.

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

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

Diagnostic characters: 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 denscly simple to stellate to tufted hairy. Leaves opposite
(alternate when young), uncqual in size, tripliveined, second pair of veins
arising in the lower half of the lamina, upper leaf surface with two
conspicuous basal macular glands on the first secondary veins. Staminatc
inflorescences unbranched, several flowers per node. Pistillate inflorescences
with scveral fruits developing, spiny.

Habitat & ecology: Up 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 clavey soils.

Distribution: Peninsular Malaysia, Sumatra and Borneo. Found throughout
East Kalimantan.
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Figure 25. Mallotus dispar (Blume) Mill. Arg. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 26. Mallotus eucaustus Airy Shaw. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 27. Mallows floribundus (Blume) Miill. Arg. Habitus of pistillate plant and details of
staminate flowers. a fruit and the domatia at the petiole on the lcaf underside.
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Figure 28. Mallotus griffithianus (Mill.Arg.) Hook.f. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 29. Mallotus korthalsii Miill. Arg. Habitus of pistillate plant.
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Figure 30. Mallotus lackeyi Elmer. Habitus of pistillate plant and detail of staminate

inflorescence.
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Figure 31. Mallotus leucodermis Hook f. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 32. Mallotus macrostachyus (Miq.) Miill. Arg. Habitus of young staminate plant and
detail of pistillate inflorescence.
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Figure 33. Mallotus miquelianus (Schetl.) Boerl. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 34. Mallowus mollissimus (Geisel.) Airy Shaw. Habitus of pistillate plant and detail of a
part of the staminate inflorescence.
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Figure 35. Mallotus moritzianus Miill. Arg. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 36. Mallotus muticus (Mill.Arg.) Airy Shaw. Habitus and detail of pistillate
inflorescence.
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Figure 37. Mallotus panicularus (Lam.) Mill.Arg. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 38. Mallotus peltarus (Geisel.) Miill. Arg. Habitus of pistillate plant and detail of
staminate inflorescence.
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Figure 39. Mallotus penangensis Miill. Arg. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 40. Muallotus penangensis Mill.Arg. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 41. Mallotus stipularis Airy Shaw. Habitus of pistillate plant and detail of staminate
inflorescence.
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Figure 42. Mallotws suwmatranus (Miq.) Airy Shaw. Habitus of pistillate plant.
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Figure 43. Mallotus wrayi King ex Hook.f. Habitus of pistillate plant and detail of staminate
inflorescence.
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