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SANDAKANIA 16 (2005): 1-27 

Twelve new species of Adinandra (Pentaphylacaceae) 
from Borneo 

John B; Sugau 

Forest Research Centre, Sepilok, 

P.O. Box 1407,90715 Sandakan, 


Sabah, Malaysia 


Summary. Twelve new species of Adinandra from Borneo are described and illustrated. A 
key to all the species occurring in Borneo is provided. 

Adinandra is a genus of trees or shrubs of tropical to warm-temperate regions in the family 
Pentaphylacaceae. It includes 99 species (Kobuski 1947, 1953, 1961) distributed from the 
islands of St. Thomas in the Bay of Guinea off the west coast of Africa to the Philippines, 
and from China to New Guinea. About 40 species are known from the Indo-Malesian 
region, which is the centre of diversity of the genus (Kobuski 1947). The genus was first 
described by William Jack in 1822 based on the plants abundantly occurring in secondary 
thickets throughout Sumatra and the Malay islands. 

There are several past enumerations of Adinandra species for Borneo or parts of it but a 
more current revision of the Bornean species after Kobuski (1953) has not been available 
until now. Collections of Adinandra specimens in Borneo have increased and, perhaps 
naturally, some of the new material could not be identified as such. 

The most comprehensive treatment of the genus in Borneo was that by Kobuski (1947), in 
which he recognized 17 species. Six years later, Kobuski (1953) described another two 
species from Borneo. Later, Whitmore et al. (1990) recognized 20 species for Kalimantan 
based on the work of Kobuski (1947, 1953), Anderson (1980) and Cockburn (1980). 
However, in that work, the authors had wrongly included A. hulletii, which is not found in 
Borneo and apparently restricted to the Malay Peninsula. In the course of studying the 
Theaceae for the Tree Flora of Sabah and Sarawak Project and dissertation work on the 
genus Adinandra (Sugau 2001), 12 new taxa have been recognized. These include four 
species from Sabah, five from Sarawak, two from Kalimantan and one distributed in Sabah, 
Sarawak and Brunei. An identification key is provided in the present paper to distinguish 
these 12 species from others in Borneo. 
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KEY TO ADINANDRA SPECIES IN BORNEO 


1. 	 Leaf base cordate ........................................................................................................... 2 

Leaf base not cordate ..................................................................................................... 4 


2. 	 Leaves narrowly oblong-elliptic to sublanceolate, width 2.5-3.5 cm, typically smallish 
(8-11 x 2.5-3.5); lateral veins looping and joining near the leaf margin; young part of 
branchlets with erect thin long h,iirs; sepals 5-8 x 5-7 rom, with sparse, erect long 
whitish brown hairs not completely covering the surface ...... A. plagiobasis Airy-Shaw 
Leaves broadly oblong-elliptic to elliptic-ovate, width 5-14 cm, typica11y large (9-30 
x 5-14 cm); lateral veins not looping near the leaf margin; young part of branchlets 
sparsely appressed hairy; sepals 7-12 x 8-13(-18) mm, densely covered with short 
yellowish brown appressed hairs ................................................................................... 3 

3. 	 Leaves glabrous on the lower surface ........................ A. cordifolia Ridl. var. cordifolia 
Leaves persistently strigose on the lower surface .... A. cordifolia var. strigosa Kobuski 

4. 	 Leaf midrib channelled or grooved on the lower side when dry ................................... 5 

Leaf midrib not channelled or grooved on the lower side when dry ............................. 7 


5. 	 Leaflower surface densely reddish brown hirsute ...................... A. rubiginosa Kobuski 

Leaflower surface glabrous or rarely glabrescent (especially near midrib) ................. 6 


6. 	 Branchlets thick, 4-5 mm diameter, verrucose-Ienticellate; petiole very thick, 3-5 rom 
diameter ............................................................................................ A. verrucosa Stapf 
Branchlets more slender, 2-2.5 rom diameter, smooth to sparsely lenticel1ate; petiole 
slender, 1-3 mm diameter ................................................................. A. collina Kobuski 

7. 	 Leaf lateral veins many (20-30 pairs) ........................................................................... 8 

Leaflateral veins less than 20 pairs .............................................................................. 12 


8. 	 Young part of branchlets hairy; bracteoles caducous ..................................................... 9 

Young part of branch lets glabrous; bracteoles persistent ............................................. 10 


9. 	 Sepals smaller, 4-6 mm long; branchlets densely lenticellate, young parts scantily hairy 
................................................................................................... A. myrioneura Kobuski 
Sepals larger, 7-11 nlllliong, branchlets very sparsely lenticellate, young parts densely 
hairy ........................................................................................... A. borneensis Kobuski 

10. 	Leaf base asymmetric; fruits hairy ............................................... A. pangiensis sp. nov. 

Leaf base more or less symmetric; fruits glabrescent or glabrous ................................ 11 
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11. Leaves pale brown below, 	 lateral veins conspicuous, punctate dots inconspicuous 
below; seeds less than 6, 5-8 mm across ...................................... A. sarosanthera Miq. 
Leaves reddish brown below, lateral veins only slightly conspicuous, punctate dots 
conspicuous below; seeds numerous, minute .............................. A. lenticellata sp. nOl!. 

12. 	Leaf base asymmetric ..................... , ............................................................................. 13 

Leaf base more-or-Iess symmetric ............................................................................... 14 


13. 	Leaf base cuneate; leaves obovate-elliptic; petals glabrous ............................................. . 
................................................................... ........................... A. colombonensis Kobuski 
Leaf base subrounded; leaves ovate-elliptic; petals appressed hairy on the median 
portion of the external surface ..................................................... A. anisobasis Kobuski 

14. Young part of branchlets densely hairy ........................................................................ 15 

Young part of branchlets glabrous or subglabrous or sparsely hairy ............................ 18 


15. 	Pedicel 3.5-4 cm long .......................................................... A. mendamitensis sp. nOl!. 


Pedicel less than 3 em long .......................................................................................... 16 


16. Young parts of the branchlets covered with brownish hairs; petiole very thick, 3-4 mm 
diameter; sepal apex obtuse-rounded ............................................ A. tomentosa Sp.llOl!. 

Young parts of the branchlets covered with whitish brown hairs; petiole slender, 1-2 
mm diameter; sepal apex broadly acute to narrowly acute ........................................... 17 

17. Young parts of the branchlets covered with long erect hairs; sepal apex narrowly acute 
.................................................................................................. A. subsessilis Airy-Shaw 
Young parts of the branchlets covered with short appressed hairs; sepals apex broadly 
acute ........................................................................................ A .. nunkokensis Kobuski 

18. Lateral veins slightly to conspicuously raised on both leaf surfaces when dry ............ 19 

Lateral veins inconspicuous or raised only on the lower leaf surface when dry .......... 28 


19. Bracteoles distinctly unequal, one larger (4-6 mm long) than the other one ................... . 

.............................. ................................ ......................................... A. inaequalis sp. nOl!. 


Bracteoles rnore or less equal ....................................................................................... 20 


20. 	Leaves typically smallish, 4-5 x 1.3-1.7(-2) cm, the width rarely up to 2 cm; typically 
chartaceous ...................................................................................... A. endertii Kobuski 
Leaves typically larger, the width more than 2.5 cm; chartaceous to coriaceous ......... 21 

21. 	Lcaves obovate ............................................................................................................ 22
, 

Leaves oblong-elliptic to elliptic or elliptic-ovate ....................................................... 25 
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22. 	Petiole very short (2-3 mm long) and thick; seeds largc (6-7 mm across) ...................... . 

............................................................................................................. A. sadaui sp. nov. 

Petiole longer (3-8 mm long) and slender; seeds minute (1-2 mm across) ................ 23 


23. 	Leaves broadly obovate-elliptic; drying dark brown on the upper surface; pedicel 
shorter, less than 2 cm ........... : ................................................... A. meratusensis sp. nov. 
Leaves narrowly obovate-elliptic; drying yellowish brown on the upper surface; pedicel 
2.5 cm or longer ............................ , .............................................................................. 24 


24. 	Leaf upper surface glossy, lateral veins 8-11 pairs; fruit globose-ovoid, ca. 0.8 cm 
across ............................................................................................. A. calciphila sp. nov. 
Leaf upper surface dull, lateral veins 5-7 pairs; fruit ovoid-ellipsoid, 1-1.5 cm across 
.................................................................................................. A. kostermansii sp. nov. 

25. 	Pedicel 3-5 cm long; leaves elliptic-ovate .......................... A. Jongipedicellata sp. nov. 

Pedicel up to 3 cm long; leaves oblong-elliptic to elliptic-ovate .................................. 26 


26. 	Fruit stalk lenticellate; leaves drying dark brown on the upper surface ........................... . 

........................................................................................................ A. acuminata Korth. 

Fruit stalk smooth; leaves drying pale brown on the upper surface ............................. 27 


27. Lower leaf surface without conspicuous punctate dots; seeds 6-8 mm across ................ . 

........... ......................................................................................... A. argentifolia sp. nov. 

Lower leaf surface with conspicuous punctate dots; seeds ca. 1 mm across ................... .. 

.............................................................................................................. A. excelsa Korth. 


28. 	Terminal leaf buds hairy; sepals covered with dense appressed whitish brown hairs .. 29 
Terminal leaf buds sub glabrous or glabrous; sepals glabrescent to glabrous ............... 30 

29. Petals six; bracteoles 5-6 mm long ............................................ A. magniflora Kobuski 

Petals five; bracteoles 1-2.5 mm long ........................................ A. clemensiae Kobuski 


30. 	Lateral veins conspicuous on the lower leaf surface, impressed on the upper surface ...... 
...................................................................................................................................... 31 
Lateral veins hardly visible on the lower leaf surface, flat on the upper surface ......... 32 

31. Leaves 9-17 x 4-7 cm; anthers lightly hirsute; corolla creamy white ............................. . 
............................................................................................. A. quinquepartita Kobuski 
Leaves 4-7(-10) x 3-6 cm; anthers glabrous except for rare isolated setae; corolla dark 
purple or red ................................................................................... A. impressa Kobuski 

32. 	Leaves 12-21 x 5-10.5 em, thick-coriaceous; sepals 4-6(-8) x 3-5 mm ....................... . 

...................................................... ................................................. A. crassifolia sp. nov. 

Leaves 6-10 x 4-6 cm, coriaceous; sepals 7-8 x 6-7 mm .................... A. dumosa Jack 
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THE NEW SPECIES 

Adinandra argentifolia J.B. Sugau sp. nov. Adinandrae sarosantherae similis, folio supra 
sordido, venis lateralibus minus quam 20 paribus inaequate dispositis, pediceUo breviore 
differt. Typus: Brunig S 1156, Borneo, Sarawak, Limbang, Bako (holotypus SAR: sheet A; 
isotypus SAR: other sheet). 

(Fig. 1) 

Small tree, up to 5 m tall. Branchlets terete", pale brown, smooth, young parts glabrous. 
Terminal leaf buds conical, covered with appressed yellowish brown hairs. Leaves 
coriaceous; upper surface dull, greenish brown, glabrous; lower surface dull, golden brown, 
glabrous, punctate dots inconspicuous below; oblong-elliptic, 8.5-14.5 x 3.7-6 cm; base 
more-or-Iess symmetric, cuneate to rounded; margin faintly serrulate; apex acute to bluntly 
acuminate; midrib rounded, glabrescent; lateral veins conspicuous, 8-10 pairs, raised on 
both surfaces; tertiary venation conspicuous; petiole 3-4 mm long, 2-3 mm diameter, 
glabrescent. Flowers solitary; pedicel 1.4-1.8 cm long, 1-1.5 mm diameter, glabrous; 
bracteoles 2, persistent, opposite, attached immediately below the calyx base, orbicular, 
more-or-Iess equal, 1-2 mm long, coriaceous, glabrous; sepals 5, ovate to orbicular, 4-5 x 
5-7 mm, apex rounded, glabrous; petals not known. Fruits ovoid to globose, glabrescent at 
the base, 1-1.3 cm across, number of locules not certain; fruit stalk smooth. Seeds ca. 3, 
discoid, 6-8 mm across, shining blackish brown. 

DISTRIBUTION. Endemic to Borneo and restricted to Sarawak. 

ECOLOGY. Hill mixed dipterocarp forest, at about 450 m altitude. On shallow sandstone
derived soils. 

SPECIMENS EXAMINED-BORNEO. SARAWAK: Limbang, Bako, Brunig S 1156 
(SAR); Limbang, Sagan Range ER., Brunig S 1116 (SAR). 

This species is rare, known only from two collections from the Limbang district in Sarawak. 
This species is easily recognized by its dull golden brown leaves when dry. Although it 
resembles A sarosanthera in having oblong-elliptic leaves and large discoid seeds, it differs 
in having less than 20 pairs of lateral veins and shorter pedicels. 

Adinandra calciphila J.B. Sugau sp. nov. Adinandrae colombonensi similis, folii supra 
polito, basi plus minusve symmetrica, pediceUo gracili 3-4 cm fongo c. 1 mm lato d~ffert. 
Typus: Anderson S 30856, Borneo, Sarawak, Baram, Tutoh, Ulu Melinau, G. Api (holotypus 
SAR; isotypi A, E, K, L). 

(Fig. 2) 

Treelet, up to 2 m tall. Branchlets terete, dark brown, smooth, young parts glabrous. 
Terminal leaf buds conical, covered with yellowish brown hairs. Leaves coriaceous; upper 
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Fig. 1. Adinandra argentifolia. A. Leafy branch with fmit. B. Cross-section of fmit. C. Longitudinal 
section of fruit. D. Seed. All from S 1156. 
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Fig. 2. Adinandra calciphila. A. Leafy branch with f'mit. B. Seed. C. Longitudinal section of fruit. D. 
Cross-section of fruit. All from S 30856. 
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surface glossy, brownish, glabrous; lower surface dull, brown, glabrous, punctate dots 
conspicuous below; obovate-elliptic, 3-9.5 x 2-5.5 cm; base more-or-less symmetric, 
cuneate; margin shallowly finely serrulate; apex acute to obtuse to emarginate; midrib 
rounded, glabrous; lateral veins prominent, 8-11 pairs, raised on both surfaces; tertiary 
venation conspicuous; petiole 3-8 mm long, 1-1.5 mm diameter, glabrescent. Flowers 
solitary; pedicel 3-4 cm long, ~ ca. 1 mm diameter, glabrous; bracteoles 2, persistent, 
subopposite to alternate, upper one attached immediately to the calyx base, ovate, more or 
less equal, 1-2 mm long, coriaceous, glabrous; sepals 5, ovate, x 3-4 mm, apex obtuse, 
glabrous; petals 5, pinkish white (in bud); stamens not known; ovary globose, 5-10culed, 
multi-ovulate, glabrous; style 7 -8 mm long, entire, glabrous; stigma entire. Fruits globose
ovoid, glabrous, ca. 0.8 cm across, 5-10culed; fruit stalk smooth. Seeds numerous, discoid, 
1.5-2 mm across, shining brown. 

DISTRIBUTION: Endemic to Borneo and confined to Sarawak. 

ECOLOGY. Forest on limestone-derived soils, at altitudes up to 850 m. 

SPECIMENS EXAMINED-UORNEO. SARAWAK: Baram, Tutoh, Ulu Melinau, 
Gunung Api, Anderson S 30856 (A, E, K, L, SAR); 4th Div., G. Mulu National Park, 
Gunung Buda, Paul Chat S 39899 (A, K, KEP, L, MO, SAN, SAR). 

This species is rare, known only from the limestone area in Baram district in Sarawak. 
Anderson (1980) identified the specimen Anderson S 30856 from Gunung Api as A. 
clemensiae Kobuski. This species differs from A. clemensiae in having glabrous sepals. A. 
clemensiae has appressed hairy sepals. This species also resembles A. colombonensis in 
having obovate-elliptic leaves but differs by its more-or-Iess symmetric leaf bases and 
longer pedicels. 

Adinandra crassifolia J.B. Sugau sp. nov. Adinandrae dumosae similis, foUis crassis 
magnis 12-21 em longis 5-10.5 cm fatis, sepa/is minutis 4-6(-8) mm long is 3-5 mm fatis, 
petalis c. 9 mm longis 4 mm Latls difJert. Typus: Aban & Dewol SAN 91608, Borneo, Sabah, 
Labuk Sugut, Meliau Range F.R. (holotypus SAN; isotypi K, L). 

(Fig. 3) 

up to 6 m tall. Branchlets terete, dark brown, smooth to sparsely lenticellate, young 
parts glabrous. Terminal leaf buds conical, glabrous, glabrescent at the margin in folding 
bud. Leaves thickly coriaceous; upper surface dull, reddish brown, glabrous; lower surface 
dull, brown, glabrous, punctate dot inconspicuous below; ovate-elliptic, 12-21 x 5-10.5 
cm; base more-or-less symmetric, cuneate to rounded; margin shallowly serrulate; apex 
acute to acuminate; midrib rounded, glabrous; lateral veins slightly conspicuous, 9-12 
pairs, not evenly spaced, flattened above, faintly raised below; tertiary venation 
inconspicuous; petiole 5-7 mm long, 3-4 mm diameter, glabrous. Flowers solitary, rarely 

8 



Fig. 3. Adinandra crassifolia. A. Leafy branch with flower buds. B. Longitudinal section of flower. C. 
Flower. D. PetaL E. Side and back views of stamens. A from SAN 91608; B, C, D and E from SAN 
108487. 



, 


in twos; pedicel ca. 1 cm long, 1.5-2 IIlIll diameter, glabrous; bracteoles 2, persistent, 
subopposite to opposite, upper one attached immediately below the calyx base, orbicular, 
equal, 2-2.5 mm long; sepals 5, ovate, 4-6(-8) x 3-5 mm, apex obtuse-rounded, 
glabrescent near the margin; petals 5, reddish white or pinkish, oblong, ca. 9 x 4 mm long, 
apex obtuse-rounded, glabrous; stamens ca. 28, in 4 series, 6-8 mm long; filament ca. 4 mm 
long, glabrous near the base;" anthers ovate-oblong, 2-4 mm long, sericeous; ovary 
subglobose, number of locules not known, glabrous; style 5-7 mm long, entire, glabrous; 
stigma entire. Fruits not seen. 

DISTRIBUTION. Endemic to Borneo and known only from Sabah. 

ECOLOGY. Hill forest on ultramafic soils, at altitudes up to 650 m. 

SPECIMENS EXAMINED-BORNEO. SABAH: Labuk-Sugut, Meliau Range F.R., 
Aban & Dewol SAN 91608 (K, L, SAN); Sandakan, Telupid, upper Sg. Meliau, Zainudin 
4932 (K, KEP, L, SAN, UKMB); Sandakan, Telupid, Zainudin 4924 (K, KEP, L, SAN, 
UKMB); Telupid, Karamuak, Bt. Tawai, Mansus & Francis SAN 108487 (SAN). 

This species is rare, so far only found in areas of ultramafic geology near Telupid in Sabah. 
Superficially, it is very close to A. dumosa in having inconspicuous or hardly visible lateral 
veins on the lower leaf surface but differs by its thicker leaves and smaller flowers. 

Adinandra inaequalis lB. Sugau sp. nov. Adinandrae sarosantherae similis, folio supra 
sordido, venis lateralibus inaequate dispositis, bracteolis distincte inaequalibus, stylo 15
16 mm Longo differt. Typus: Anderson et a1. S 15435, Borneo, Sarawak, Lundu, Bukit 
Gebong (holotypus SAN; isotypi A, B, K, L, SAR). 

(Fig. 4) 

Habit not known. Branchlets terete, pale brown, smooth, young parts glabrous. Terminal 
leaf buds conical, densely covered with yellowish brown hairs. Leaves coriaceous; upper 
surface dull, greenish brown, glabrous; lower surface dull, pale brown, subglabrous to 
glabrous, punctate dots conspicuous below; oblong-elliptic, 10-17 x 5-7 cm; base more-or
less symmetric, cuneate; margin finely senulate; apex acuminate, acute to obtuse; midrib 
rounded, subglabrous; lateral veins conspicuous on both surfaces, 10-12 pairs, raised on 
both surfaces; tertiary venation conspicuous; petiole 3-4 mm long, 2-3 mm diameter, 
glabrescent. Flowers solitary; pedicel 2.5-3.5 cm long, ca. 1 mm diameter, subglabrous to 
glabrous; bracteoles 2, persistent, opposite, attached immediately below the calyx base, 
oblong-ovate, distinctly unequal, the bigger one sepaloid, 2-3 and 4-6 mm long, glabrous; 
sepals 5, ovate, 8-9 x 8-9 mm, apex rounded, glabrous; petals 5, yellowish white, oblong
obovate, 14-16 x 9-13 mm, apex obtuse-rounded, median portion of the external surface 
with band of hairs; stamens numerous, in 3-4 series, 7-8 mm long; filament ca. 2 mm long, 
hairy; anthers oblong, 5-6 mm long, sericeous; ovary conical, 2-loculed, several-ovulate, 
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Fig. 4. Adinandra inaequalis. A. Leafy branch with young fruit. B. PetaL C. Longitudinal section of 
flower. D. Side view of stamen. E. Flower with distinctly unequal bracteoles (corolla removed). All from 
S 15435. 
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glabrous; style 15-16 mm long, entire, glabrous; stigma entire. Fruits not seen; fruit stalk 
smooth (undeveloped fruit). 

DISTRIBUTION. Endemic to Borneo, only known from the type locality in Sarawak. 

ECOLOGY. Lowland mixed dipterocarp forest, at about 100 m altitude. 

SPECIMENS EXAMINED-BORNEO. SARAWAK: Lundu, Batang Gebong, 
Anderson S 15435 (A, B, K, L, SAN, SAR). 

This species is rare, known only from the type locality from Batang Gebong in Sarawak. 
Vegetatively, it resembles A. sarosanthera in having oblong-elliptic leaves but can be easily 
distinguished by its distinctly unequal bmcteoles. The distinctly unequal bracteoles are the 
main distinguishing character of the species. 

Adinandra kostermansii J.B. Sugau sp. nov. Adinandrae colombonensi similis, Jolii basi 
plus minusve symmetrica, vents lateralibus 5-7 paribus, Jructu magno ovoideo-ellipsoideo 
1-1.5 cm lata differt. Typus: Kostermans 13458, Borneo, Kalimantan, Sangkulirang 
district, Mt. Medadam, N. ofSangkulirang (holotypus L; isotypi A, BO. CANB, K, P, SING). 

(Fig. 5) 

Tree, up to 25 m tall. Branchlets terete, pale brown, smooth, young parts glabrous. Terminal 
leaf buds conical, covered with yellowish appressed hairs. Leaves coriaceous; upper surface 
dull, yellowish brown, glabrous; lower surface dull, pale brown, glabrous, punctate dots 
conspicuous below; narrowly obovate-elliptic, 5-8.5 x 2.5-4.5 cm; base more-or-Iess 
symmetric, cuneate; margin shallowly serrulate; apex bluntly acute; midrib rounded, 
glabrous; lateral veins conspicuous, 5-7 pairs, not evenly spaced, slightly raised on both 
surfaces; tertiary venation conspicuous; petiole 4-7 mm long, 1-1.5 mm diameter, 
glabrous. Flowers not known; pedicel (in fruit) 2.5-3.2 cm long, 1-2 mm diameter, 
glabrous; bracteoles 2, persistent, sub opposite to alternate, attached immediately below the 
calyx base, ovate to rounded, more-or-Iess equal, ca. 2 mm long, coriaceous, glabrous; 
sepals 5, oblong-ovate, 8-10 x 7-8 mm, apex obtuse rounded, glabrous. Fruits ovoid
ellipsoid, 1-1.5 cm across, glabrescent, 5-loculed; fruit stalk smooth. Seeds numerous, 
discoid to kidney-shaped, ca. 2 mm across, shining brown. 

DISTRIBUTION. Endemic to Borneo and only known from the type locality in 
Kalimantan. 

ECOLOGY. On limestone-derived soils at about 450 m altitude. 

SPECIMENS EXAMINED-BORNEO. KALIMANTAN: East Borneo, Sangkulirang 
district, Mt. Medadam, N. of Sangkulirang, Kostermans 13458 (A, BO, CANB, K, L, P, 
SING). 

12 



lem 

lem 

2mm I 2em 

E 
c 

A B 

Fig. S. Adinandra kostermansii A. Leafy branch with fruit. B. Cross-section of fruit. C. Fruit. D. 
Longitudinal section of fruit. E. Seed. All from Kostermans 13458. 
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This species is rare, so far known only from the type locality on limestone on Mt. Medadam, 
Kalimantan. It resembles A. eolombonensis in having obovate-elliptic leaves but differs by 
its larger ovoid fruit and more-or-Iess symmetric leaf base. 

The species is named after A. Kostermans, botanist in Bogor from 1938-1994 who 
collected the specimen. 

Adinandra lenticellata J.B. Sugau sp. nov. Adinandrae dumosae similis, foliis typiee 
magnis 13-28 em tongis 5-9 em tatis, venis lateralibus tenuibus plus quam 20 paribus, 
sepalis minutis 4-5 em long is 3-6 mm tatis differt. Typus: George Mikil SAN 30284, 
Borneo, Sabah, Beaufort, Kawang, Kawang F.R. (holotypus SAN; isotypus K). 

(Fig. 6) 

Tree, up to 25 m tall. Branchlets terete, dark brown, conspicuously lenticellate, young parts 
glabrous. Terminal leaf buds elongate-conical, glabrescent. Leaves coriaceous; upper 
surface shining, brown, glabrous; under surface dull, reddish brown, glabrous, punctate dots 
conspicuous below; oblong-elliptic, 13-28 x 5-9 cm; base more-or-Iess symmetric, cuneate 
to rounded; margin shallowly serrulate; apex acuminate; midrib rounded, glabrous; lateral 
veins only slightly conspicuous, more than 20 pairs, not evenly spaced, flat above, slightly 
raised below; tertiary venation inconspicuous; petiole 8-10 mm long, 2-3 mm diameter, 
winged, glabrous. Flowers solitary; pedicel 0.6-1.5 cm long, 1-1.5 mm diameter, 
glabrescent; bracteoles 2, persistent, subopposite to opposite, attached immediately below 
the calyx base, orbicular to ovate, equal, 1.5-2 mm long, coriaceous, glabrous become 
glabrescent; sepals 5, ovate, 4-5 x 3-6 mm, apex obtuse-rounded, glabrous; petals 5, white 
or pale, oblong, 10-11 x 5-6 mm, apex acute to obtuse, glabrous; stamens ca. 40, in 3 
series, 5-8 mm long; filament ca. 2 mm long, halfway to all the way glabrous; anthers 
oblong, 3-6 mm long, sericeous; ovary conical, 5-loculed, multi-ovulate, glabrous; style 8
14 mm long, entire, glabrous; stigma entire. Fruits globose-ovoid, ca. 0.8 cm across, 
glabrous, 5-loculed; fruit stalk smooth. Seeds numerous, discoid to kidney-shaped, minute, 
dull blackish brown. 

DISTRIBUTION. Endemic to Borueo and known from Sabah, Sarawak and Brunei. 

ECOLOGY. Mixed dipterocarp forest, on hill sides and riverbanks, at altitudes up to 913 m. 
On sandstone-derived soils. 

SPECIMENS EXAMINED-BORNEO. SABAH: Tambunan, Sg. Tikolod, Binideh SAN 
55819 (SAN); Sipitang, Mandulong, Ignasius SAN 138902 (SAN); Kota Belud, Bukit 
Matindok, Lajangah SAN 32169 (BO, SAN); Beaufort, Beaufort Hill, George Mikil SAN 
31973 (SAN, SAR); Beaufort, Kawang, George Mikil SAN 30284 (K, SAN). SARAWAK: 
Lubok Antu, Ulu Sg. Engkari, near Nanga Tibu School, Paul Chai S 34122 (K, KEP, L, 
MO, SAN, SAR). BRUNEI: Temburong, Amo, Bukit Belalong, Prance 30563 (BRUN, 
SAN). 
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Fig. 6. Adinandra lenticellata. A. Leafy branch. B. Close-up of the leaf lower surface showing the 
punctate dots and numerous lateral veins. C. Petal. D. Longitudinal seetion of flower. E. Side view of 
stamen. F. Longitudinal section of fruit. G. Cross-section of fruit. H. Fruit. I. Seed. J. Branchlet with 
conspicuous lenticels. A, Band J from SAN 138902; C, D and E from SAN 31973; F, G, H and I from 
SAN 30284. 



This species is somewhat widespread in the northwestern part of Borneo (Sabah, Sarawak 
and Brunei). The taxon was previously wrongly identified as A. dumosa in many herbaria. 
This species resembles A. dumosa in having only slightly conspicuous lateral veins but 
differs by its conspicuously lenticellate branchlets and typically large, oblong elliptic leaves 
with more than 20 pairs of lateral veins. 

Adinandra longipedicellata J.B. S~gau sp. nov. Adinandrae exeelsae similis, foUis 
elliptieo-ovatls, pedicellis 3-5 em longls, filamentis brevibus e. 5 mm longls, ovario 
globoso differt. Typus: Kodoh & Termiji SAN 83617, Borneo, Sabah, Telupid, Telupid road, 
mile 87.5 (holotypus SAN; isotypi K, L). 

(Fig. 7) 

Tree, up to 25 m tall. Branchlets terete, pale brown, smooth, young parts glabrous. Terminal 
leaf buds conical, covered with yellowish brown hairs. Leaves coriaceous; upper surface 
dull, yellowish brown, glabrous; lower surface dull, pale brown, glabrous, punctate dots 
conspicuous below; elliptic-ovate, 5-14.5 x 2.5-6 cm; base more-or-Iess symmetric, 
rounded; margin very finely serrulate; apex acuminate; midrib rounded, glabrous; lateral 
veins conspicuous, 8-13 pairs, not evenly spaced, raised on both surfaces; tertiary venation 
conspicuous; petiole 4-10 rom long, 1-2 mm diameter, glabrous. Flowers solitary; pedicel 
3-5 cm long, ca. 1 mm diameter, glabrous; bracteoles 2, persistent, subopposite to opposite, 
the upper one attached immediately below the calyx base, ovate, more or less equal, 1-2 
mm long, coriaceous, glabrous; sepals 5, ovate, 4-5 x 4-6 rom, apex obtuse-rounded, 
glabrous; petals 5, whitish, oblong, 15-16 x 6-7 mm, apex obtuse, glabrous; stamens 
37-40, in 3 series, 9-11 rom long; filament ca. 5 rom long, about a quarter from the base 
glabrous; anther oblong, 4-6 mm long, sparsely sericeous; ovary globose, 5-loculed, multi
ovulate, hairy; style 7-9 mm long, entire, glabrous; stigma 5-lobed. Fruits globose (young), 
ca. 8 rom across, 5-loculed; fruit stalk smooth. Seeds numerous, kidney-shaped to discoid, 
minute, dull blackish brown. 

DISTRIBUTION. Endemic to Borneo and confined to Sabah. 

ECOLOGY. In forest near riverbanks, at altitudes up to 2500 m altitude. On ultramafic 
soils. 

SPECIMENS EXAMINED-BORNEO. SABAH: Telupid, Sg. Kun-Kun, Tangkulap, 
Dewol & Maidil SAN 124646 (K, SAN); Sandakan, Telupid, Telupid road, mile 87.5, Kodoh 
& Termiji SAN 83617(K, L, SAN); Sandakan, Telupid road, mile 87.5, Madani & Taha SAN 
83523 (K, L, SAN, SAR, SING); Beluran, Sg. Meliau, Rahim et ai. SAN 99827 (K, L, 
SAN); Beluran, Ulu Tungud Forest Reserve, Sg Solonsong, Sugau SAN 145674 (K, KEP, 
L, SAN). 

This species is rare, known only from the Telupid and Beluran area with ultramafic geology 
in Sabah. It resembles A. excelsa superficially but differs in its long and slender pedicels. 

16 

.. 




Iem 

c 

i smm 

11 mm 2cm 

E 

B 

Fig. 7. Adinaruira longipedicellata. A. Leafy branch. B. Longitudinal section of fruit. C. Fruit. D. Cross
section of fruit. E. Seed. A from SAN 83617; B, C, D and E from SAl'.,f 68556. 
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Adinandra mendamitensis LB. Sugau sp. nov. Adinandrae excelsae similis, ramulis 
novellis pubescentibus, vents lateralibus 8 vel 9 paribus, pedicello 3.5-4 mm longo, 
.filamentis brevibus 1-5 mm long is differt. Typus: Erwin & Othman S 32557, Borneo, 
Sarawak, 5th Div., Limbang, Ulu Mendamit (holotypus SAN; isotypi BO, K, L, SAR, SING). 

(Fig. 8) 

Tree, up to 25 m tall. Branchlets terete, brownish, smooth, young parts conspicuously hairy. 
Terminal leaf buds conical, covered with yellowish brown hairs. Leaves subcoriaceous; 
upper surface dull, pale brown, glabrous; lower surface dull, pale brown, glabrescent, 
punctate dots conspicuous below; oblong-obovate to elliptic, 4.5-10.5 x 2.5-4 cm; base 
more-or-Iess symmetric, cuneate; margin finely serrulate; apex acute to obtuse; midrib 
rounded, glabrescent; lateral veins conspicuous, 8-9 pairs, raised on both surfaces; tertiary 
venation inconspicuous; petiole 2-3 mm long, 1-1.5 mm diameter, glabrescent. Flowers 
solitary; pedicel 3.5-4 cm long, glabrous; bracteoles 2, persistent, subopposite to opposite, 
attached about 1 mm below the calyx base, ovate, subequal, 1-2 mm long, glabrescent; 
sepals 5, ovate to orbicular, 5-7 x 6-7 mm, apex rounded, glabrescent; petals 5, white, 
oblong-ovate, 11-12 x 7-8 mm, apex obtuse-rounded, glabrous; stamens ca. 35, in 2-3 
series, 4-10 rnm long; filament 1-5 mm long, glabrous at the base; anthers oblong, 3-5 rnm 
long, sericeous; ovary subglobose, 2-loculed, several-ovulate, glabrous; style 9-12 mm 
long, entire, glabrous; stigma entire. Fruits not seen. 

DISTRIBUTION. Endemic to Borneo and only known from the type locality in Sarawak. 

ECOLOGY. Mixed Dipterocarp Forest, on the lower slopes of ridges, at about 305 m. On 
clay loam soils. 

SPECIMENS EXAMINED-BORNEO. SARAWAK: 5th Div., Limbang, Ulu 
Mendamit, Erwin & Othman S 32557 (BO, K, L, SAN, SAR, SING). 

This species is rare, known only from the type locality in Sarawak (Ulu Mendamit). It 
resembles A. excelsa superficially but differs by its hairy young parts of the branchlets and 
longer pedicels. Although it is related to A. longipedicellata in having long pedicels, it 
differs by the hairy young parts of the branchlets. 

It is named after Mendamit, the collection locality. 

Adinandra meratusensis J.B. Sugau sp. nov. Adinandrae clemensiae similis,folii basi late 
cuneata ad rotundata. vents lateralibus 5-7 paribus, sepalis glabris differt. Typus: de Vogel 
2039, Borneo, South Kalimantan. Meratus Mountains, ridge near G. Sarempaka (holotypus 
L, isotypus BO). 

(Fig. 9) 
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Fig. 8. Adinandra mendamitensis. A. Leafy branch with flower. B. Petal. C. Hairy terminal leaf bud. D. 
Flower. E. Longitudinal section of flower. F. Side view of stamen. All from S 32557. 
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Fig. 9. Adinandra meratusensis A. Leafy branch. B. Cross-section of fruit. C. Seed. D. Fruit. E. 
Longitudinal section of fruit. All from de Vogel 2039. 



Tree up to 25 m tall. Branchlets terete, dark brown, smooth, young parts sub glabrous. 
Terminal leaf bud conical, covered with golden appressed hairs. Leaves coraiceous; dull, 
dark brown and glabrous on both surfaces, punctate dots conspicuous below; broadly 
obovate-elliptic, 4-7 x 3-5 cm; base more-or-less symmetric, broadly cuneate to rounded; 
margin entire; apex obtuse, rounded to emarginate; midrib rounded, glabrous; lateral'veins 
conspicuous, 5-7 pairs, slightly raised. on both surfaces; tertiary venations inconspicuous; 
petiole up to 4(-5) mm long, 1.5-2 mm diameter, glabrescent. Flowers not known; pedicel 
(in fruit) 1.5-1.8 cm long, 2-2.5 mm diameter, glabrous; bracteoles 2, persistent, 
subopposite to alternate, orbicular, more or less equal, 1.5-2 mm long, glabrous; sepals 5, 
ovate to rounded, 6-7 x 8 -10 cm, apex rounded, glabrous. Fruits globose, hairy, ca. 1 cm 
across, 5-loculed; fruit stalk smooth. Seeds numerous, ca. 1 mm across, discoid, blackish 
brown. 

DISTIRIBUTION. Endemic to Borneo and only known from the type locality in 
Kalimantan. 

ECOLOGY. On bare limestone rock, at about 1000 m altitude. 

SPECIMJ):NS EXAMINED-BORNEO. KALIMANTAN. Kalimantan Selatan, Meratus 
Mountains, ridge near G. Sarempaka, de Vogel 2039 (BO, L). 

This is one of several species found on limestone. It is rare, known only from the type 
locality in Kalimantan (Meratus Mountains). This species is easily recognized by its widely 
obovate-elliptic leaves and hairy fruit. Vegetatively, it is close to A. clemensiae in having 
obovate-elliptic leaves but differs by its glabrous sepals. 

It is named after Meratus, the collection locality. 

Adinandra pangiensis J.B. Sugau sp. nov. Adinandrae bomeensi similis, ramulis novellis 
glabris, pedicello glabro, bracteolis persistentibus, sepalis minutis 0.9-1.1 mm longis 
0.8-1.3 mm latis differt. Typus: Ahmad SAN 50511, Borneo, Sabah, Tenom, Pangi, mile 79 
(holotypus SAN). 

{Fig. 10) 

Tree, up to 25 m tall. Branchlets terete, pale brown, smooth to sparsely lenticellate, young 
parts glabrous. Terminal leaf buds elongate-conical, hairy. Leaves subcoriaceous; upper 
surface shining, pale brown, glabrous; lower surface dull, pale brown, punctate dots 
conspicuous below; oblong-elliptic, 10-28 x 6-10.5 cm; base asymmetric, broadly cuneate; 
margin shallowly crenulate; apex rounded with short tip; midrib rounded, glabrous; lateral 
veins conspicuous, 20-26 pairs, somewhat evenly spaced, raised on both surfaces; tertiary 
venation inconspicuous; petiole 2-3 mm long, 1-2 mm diameter, somewhat winged, 
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Fig. 10. Adinandra pangiensis. A. Leafy branch with fruits. B. Longitudinal section of fruit. C. Fruit. D. 
Cross-section of fruit. E. Seed. All from SAN 50511. 
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glabrous. Flowers solitary; pedicel 1.2-1.3 cm long, 2-2.5 mm diameter, glabrous; 
bracteoles 2, persistent, subopposite to opposite, attached immediately below the calyx 
base, ovate, 1-2 mm long, coriaceous, glabrous; sepals 5, rounded-ovate, 0.9-1.1 x 0.8-1.3 
mm, apex rounded, glabrous; corolla lobes not known, stamens and ovary not known. Fruits 
globose, hairy, ca. 1.2 cm across, 5-loculed; fruit stalk smooth. Seeds numerous, discoid, 
ca. I mm across, shining brown. 

DISTRIBUTION. Endemic to Borneo and confined to Sabah. 

ECOLOGY. Lowland mixed dipterocarp forest on ridges, at altitudes up to 305 m. On 
yellow sandstone soils. 

SPECIMENS EXAMINED-BORNEO. SABAH: Tenom, Pangi, mile 79, Ahmad SAN 
50511 (SAN); Beaufort, Landing area Rayoh, Saikeh SAN 72152 (K, SAN). 

This species is endangered in conservation terms, known only from two collections from 
southwestern part of Sabah. The main threat to this species is logging. It resembles A. 
myrioneura and A. borneensis in having many lateral veins (20-26 pairs) but differs from 
both species by the glabrous young parts of branchlets and persistent bracteoles. 

The species is named after Pangi, the collection locality. 

Adinandra sadaui J.B. Sugau sp. nov. Adinandrae colombonensi similis, folii basi plus 
minusve symmetrica, petiolo crasso 2-3 mm lato, fructu 3-1oculari, semine magno 6-7 mm 
lato differt. Typus: Francis SAN 49211, Borneo, Sabah, Ranau, Togudon Paginatan Road 
(holotypus SAN; isotypi A, B, K, KEF, L, M, S, SAR). 

(Fig. 11) 

Tree, up to 20 m tall. Branchlets terete, pale brown, smooth, young parts glabrous. Terminal 
leaf buds conical, densely covered with yellowish brown hairs. Leaves coriaceous; upper 
surface dull, greenish brown, glabrous; lower surface dull, pale brown, glabrescent, 
punctate dot hardly conspicuous below; obovate-elliptic, 4-9 x 3-5 cm; base more-or-Iess 
symmetric, cuneate; margin finely serrulate; apex acute to obtuse-rounded; midrib rounded, 
glabrescent; lateral veins conspicuous, 6-10 pairs, raised on both surfaces; tertiary venation 
conspicuous; petiole 2-3 mm long, 2-3 mm diameter, glabrous. Flowers solitary; pedicel 
1.3-2.2 em long, 1.5-2 mm diameter, glabrous; bracteoles 2, persistent, opposite, attached 
immediately below the calyx base, ovate, more-or-Iess equal, 1-2 mm long, glabrous; 
sepals 5, ovate, 6-7 x 5-6 mm (in bud), apex obtuse, glabrous; petals not known. Fruits 
globose-ovoid, glabrous, ca. 1.5 cm across, 3-loculed; fruit stalk smooth. Seeds 2 to few, 
discoid-rounded, 6-7 mm across, shining brownish black. 

DISTRIBUTION. Endemic to Borneo and only known from the type locality in Sabah. 
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Fig. 11. Adinandra sadaui. A. Leafy branch with flower buds. B. Close-up of the leaf lower surface. C. 
Fruit. D. Seed. E. Longitudinal section of fruit. F. Cross-section of fruit. All from SAN 49211. 



ECOLOGY. Mixed dipterocarp forest, on hillsides at about 350 m altitude. On mudstone 
and alluvium soils. 

SPECIMENS EXAMINED-BORNEO. SABAH: Ranau, Togudon-Paginatan road, 
Francis SAN 49211 (A, B, K, KEP, L, SAN, SAR). 

This species is known from only one col1ection with flower buds and fruits. It is close to A. 
colombonensis in having obovate-elliptic leaves but differs by its more-or-Iess symmetric 
leaf base and larger seeds (6-7 mm across). 

This species is named after Francis Sadau, a forester of the Sabah Forestry Department, who 
collected the specimen. 

Adinandra tomentosa J.B. Sugau sp. nov. Adinandrae subsessili similis, petiolo crasso 
3-4 mm lato, pedieello 1.5-2.8 em Zongo, sepaZae apice rotundato, stylo 8-10 mm Zongo 
differt. Typus: Martin S 37134, Borneo, Sarawak, 1st Div., G. Santubong (holotypus SAN; 
isotypi A, K, KEP, L, SAR). 

(Fig. 12) 

Tree, up to 13 m tall. Branchlets terete, yellowish brown, smooth, young parts densely 
covered with brownish appressed hairs. Terminal leaf buds conical, densely covered with 
short appressed hairs. Leaves coriaceous; upper surface dul1, yellowish brown, glabrous; 
lower surface dull, yellowish brown, sparsely hairy, punctate dots inconspicuous below; 
oblong-elliptic, 6-16 x 2.5-5.5 cm; base more-or-Iess symmetric, cuneate to rounded; 
margin finely serrulate; apex obtuse to acute; midrib rounded, covered with short appressed 
hairs; lateral veins conspicuous, 11-14 pairs, flat above, raised on the lower surface; petiole 
2-3 mm long, 3-4 mm diameter, covered with short appressed hairs. Flowers solitary; 
pedicel 1.5-2.8 cm long, 2-3 mm diameter, hairy; bracteoles 2, persistent, opposite, 
attached immediately below the calyx base, ovate, equal, 2-4 mm long, coriaceous, hairy; 
sepals 5, ovate, 9-10 x 8-11 mm, apex obtuse-rounded, hairy; petals 5, white, oblong-ovate 
to rounded, 15-17 x 7-9 mm, apex obtuse-rounded, median portion of the external surface 
with band of hairs; stamens ca. 30, in 2-3 series, 4-6 mm long; filament 2-3 mm long, 
hairy throughout; anthers oblong, 2-3 mm long, sericeous; ovary short conical, number of 
locules and ovules not known, glabrous; style 8-10 mm long, entire, glabrous; stigma 
entire. Fruits not seen. 

DISTRIBUTION. Endemic to Borneo and only known trom the type locality in Sarawak. 

ECOLOGY. Hill forest, at about 650 m. On sandstone-derived soils on slopes. 

SPECIMENS EXAMINED-BORNEO. SARAWAK: 1st Div., G. Santubong, Martin S 
37134 (A, K, KEP, L, SAN, SAR). 
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Fig. 12. Adinandra tomentosa. A. Leafy branch with young tlower and tlower bud. B. Hairy terminal 
leaf bud. C. Longitudinal section of tlower. D. Flower. E. Side view of stamen. f: Petal. G. Close-up of 
the leaf lower surface. All from S 37134. 



This species is rare, known only from the type locality from G. Santubong in Sarawak. It is 
readily recognized by its brownish appressed hairs all over the young parts of the tree. This 
species resembles A. subsessilis in having oblong-elliptic leaves and hairy young parts of 
branchlets, but differs by its brownish appressed hairs all over the young parts of the tree, 
and thicker petioles. 

ACKNOWLEDGEMENTS 

I wish to thank the directors, keeper and curators of the herbaria A, BO, BRUN, K, KEP, L, 
PNH, SAR and SING for making specimens in their care available to me. Dr. l-F. 
Veldkamp kindly provided the Latin diagnoses used here. Ubaldus Majawal prepared the 
illustrations. The research here is part of a dissertation study performed at the Universiti 
Malaysia Sabah and a revision carried out for the Tree Flora of Sabah and Sarawak. 

REFERENCES 

Anderson, J.A.R. (1980) A Checklist of the Trees ofSarawak. Dewan Bahasa dan Pus taka, 
Kuching. 

Cockburn, P.F. (1980) Trees of Sabah Vol 2. Sabah Forest Records No. 10. Dewan Bahasa 
dan Pustaka, Kuching. 

Jack, W. (1822) Descriptions of Malayan Plants. Malay Miscellanies 2, 7: 50. 

Kobuski, C.E. (1947) Studies in the Theaceae, 15. A Review of the Genus Adinandra. 
Journal of the Arnold Arboretum 28: 1-98. 

Kobuski, C.E. (1953) Studies in the Theaceae. Journal of the Arnold Arboretum 36: 125
134. 

Sugau, J.B. (2001) Taxonomic Revision of Genus Adinandra (Theaceae) in Borneo. 
Unpublished M.Sc. thesis, Universiti Malaysia Sabah. 

Whitmore, T.e., LG.M. Tantra & U. Sutisna (1990) Tree Flora of Indonesia Check List for 
Kalimantan. Part II, 1. Agency for Forestry Research and Development, Forest 
Research and Development Centre, Bogor. 

27 




SANDAKANIA 16 (2005): 29-47 

Perakanthus (Rubiaceae-Vanguerieae), 

a rare Malay Peninsula endemic: 


generic delimitation, status and affinities 


C. Putr & K.M. Wong** 

* Faculty Center Botany, 
University of Vienna, 

A-I030 Vienna, Austria 

** Institute of Biological Sciences, 

University of Malaya, 


50603 Kuala Lumpur, Malaysia 


Summary. The character states of Perakanthus velutinus (morphology, anatomy, 
reproductive biology: secondary pollen presentation, palynology and karyology) are 
described. Comparison with the second species originally described in the genus, "P." 
pauciflorus, confirmed that its exclusion from the genus by Wong (1989) was justified. A 
formal emended generic description is included and the genus is formally typified. 
Comparison with other Asiatic members of the tribe Vanguerieae, hampered by the ill
known state of most genera and, in part, uncertain generic delimitations, suggests that 
Perakanthus may have its closest affinities with Canthium sensu lato (excluding Psydrax 
and Pyrostria), so that its status as a monotypic genus remains to be confirmed. Detailed 
investigations of the entire Asiatic Vanguerieae complex, including molecular studies, are 
required to solve this question. 

Perakanthus Robyns is a rare forest genus endemic to the Malay Peninsula. After removing 
one of its species (Wong 1989), P. velutinus remains the only representative of the genus. 
Good flowering and fruiting material collected and preserved in 2004 in Endau Rompin 
National Park provided a good opportunity to thoroughly study the taxon's character states. 
With a complete overview of its characteristics available, it was also possible to recheck P. 
velutinus against the second species originally associated with Perakanthus, and to attempt 
a clarification of the status of Perakanthus and to discuss its affinities within the tribe 
Vanguerieae. 
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MATERIALS AND METHODS 

All detailed investigations on Perakanthus velutinus were carried out on preserved material 
of Pujf040402-l/1 (Malay Peninsula, Johor, Endau Rompin National Park, around Kuala 
Marong rest area, 02 April, 2004, buds, flowers and fruits); the corresponding herbarium 
voucher is Zahid et al. ZMS 31, geposited at KLU. 

Anatomical studies were partly carried. out on thin hand sections and partly on microtome 
sections (preparation and methods as in Igersheim 1993). Pollen was investigated under the 
light microscope only. Chromosome counts were obtained from flower buds fixed in 
alcohol and acetic acid (3: 1); preparations were stained with acetocarmine. 

In addition to the above, the following herbarium specimens were examined for 
morphological characters: KEDAH: Bongsu F.R., Symington 46982 (13 May 1938 flowers; 
KEP). PERAK: Gunung Keledang, Ridley 9718 (Sept. 1898 flowers and fruits; SING, 
holotype!); Keledang [or "Kelidang"] Saiong F.R., Sow 33607 (02 Feb. 1934 fruits; KEP, 
SING), Symington 24473 (14 Nov. 1930 flowers; KEP, SING), 25596 (26 April 1931 
flowers, KEP), 25760 (27 March 1931 fruits, KEP); Gunung Raya, Sow 47157 (19 June 
1938 flowers; KEP); Gunung Korbu Peak, Symington 31410 (20 July 1933 flowers; KEP). 

JOHOR: H.S. Labis, Sg. Marong, Wong FRI 32466 (26 May 1986 flowers; KEP). 

Comparative investigations of "Perakanthus" (Canthium) pauciflorus were carried out on 
the type specimens of that species (Scortechini 62; 3 sheets in SING under Herb. Hort. Bot. 
Sing. nos. 67298, 67299 and 67300). 

THECHARACTERSTATESOFPERAKANTHUS 

MORPHOLOGY 

Habit (Fig. 1A). Perakanthus is a monocaul treelet reaching a height of 4 m at the most. 
The solitary main stem produces paired, decussate, unbranched lateral axes which are held 
either ± horizontally, or ± ascending, or ± drooping. 

On the lateral branches, the leaf pairs are all arranged horizontally (Le. in one plane and 
not in decussate arrangement), and inflorescences are produced in the axils of these foliage 
leaves (Fig. IB). In habit and architecture, Perakanthus thus resembles various other local 
Rubiaceae, notably Lusianthus. 

The branches and at least the younger parts of the stems are (as virtually all other parts 
of the plant) densely beset with relatively long, white hairs, Le. velvety hairy (for hair 
structure see Leaf and Hair Anatomy, further below). 

Leaves and stipules. The leaves have short, velvety hairy petioles, ca. 3-5(7) mm long. The 
chartaceous to thinly coriaceous blades are ovate to elliptic, (4-)7-20 x (2-)2.5-7(-8) cm, 
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Fig. 1. Perakanthus velutinus. A. Habit. B. Branches with axillary inflorescences. C. Paired 
inflorescences in bud and with open flower. D. Open flowers in functionally female stage (arrow points 
to divergent stigma lobes). E. Two nodes with fruits. F. Fmit (left carpel ab0I1ed and smaller). All photos 
C. Puff (voucher Zahid et al. ZMS 31). 
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