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Checklist of lasminum species (Oleaceae) in Malesia
Ruth Kiew
Department of Biology,
Universiti Pertanian Malaysia,
43400 Serdang,
Selangor, Malaysia

Summary. An annotated checklist of lasminum species in Malesia is provided. Fifty two
species are enumerated. although ninety nine names have previously been applied to
jasmines in the region.

Ninety nine names have been applied to jasmines indigenous to Malesia of which 52 are
valid names of species and the rest are synonyms. Most of the synonyms (29 names)
belong to the widespread and extremely variable lasminum aemulum.

Table 1. Percentage endemism of Malcsian jasmines.

Borneo
The Philippines
New Guinea
Peninsular Malaysia
Moluccas
Java
Sumatra
Sulawesi
Lesser Sunda Islands

67
61
55
43
40

3X
36
25
0

The highest diversity in terms of number of species is centred on Sundaland where
Peninsular Malaysia, the Philippines, Borneo and Sumatra each have more than ten
species (Fig. 1). On an island basis, the highest percentage endemism is seen in Borneo
and the Philippines followed by New Guinea (Table 1). Peninsular Malaysia also has a

significant number of endemic species (Fig. I) but this is masked by the greater
proportion of non-endemic species, most of which are also found in S. Thailand. For the
Malesian region as a whole, endemism is high (77 %).
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Fig. 1. The genus .Iasmil1ll1l1 in Malesia. The figures ahove the hyphen indicate the number of
endemic species, those below indicate the total number 01 species.

Of the widespread species only 1. aemu/um has an extensive range to both the north and
south of Malesia. Three other species range beyond the southern boundary of Malesia
compared with eight species with ranges extending north of Malesia. Of the species with
a southern range, one 1. turneri is basically a Malesian species with an extension of range
into Queensland, while the other two, 1. didymum and 1. simplicifolium, are Pacific
species that have spread into Malesia but not penetrated the rain forest heartland.
Of the eight species crossing the northern boundary of Malesia, two 1. decussatum and 1.
scortechinii are northern species with ranges that extend into Peninsular Malaysia and
Sumatra, the majority have their distribution centred on Malesia (1. illsigne, 1. maingayi,
1. rambayense and 1. smilac(falium) and two, 1. cordatum and 1. insularum. are limestone
species with ranges that straddle the political Thai-Malaysian border.
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The checklist
aculeatum (Blanco) Walp. ex Hassk.

=1. simplic{lolium

acuminatissimwn Blume = J. aemlllum
adenophyllum auet King, non Wall.

=J.

malayanum

1. aemulum R. Br., Pro dr. Fl. Nov. Holl. (1810) 521.
(for full synonomy for the Malesian region, see R. Kiew, Malayan Nature Journal
47 (1994) 312-314).
Type: R. Brown 2842 Australia (lectotype BM; isotype K).
Distribution: Throughout Malesia. Burma. Thailand and Australia.

affine Blume non R. Wight

= 1. aemulum

2. ambiguum Blume, Mus. Bot. Lugd.-Bat. 7 (l850) 278.
Type: Blume, Herb. Lugd. Bat. 908.158-410 (lectotype L).
Distribution: Endemic to Malesia-Sumatra and Mentawai Is.
amboinense Merr.

=J. zippelianum

3. amoenum Blume, Mus. Bot. Lugd.-Bat. 7 (1850) 270.
Type: Korthals, s.n. Sakoembang (holotype L)
Distribution: Endemic to Malesia-Bornco (Kalimantan) and Sulawesi.
4. apoense Elmer, Leaf!. Philip. Bot. 8 (1915) 2791.
Type: Elmer 11953 (lectotype L; isotype 8M).
Distribution: Endemic to Malesia-Philippines (Mindanao).
arenarium Rid!. = J. aemulum

5. batanensis Kiew, Sandakania 4 (1994) 75.
Type: H.H.Bartlett 15387 (holotype PNH; i"otypes A. MICH).
Distribution: Endemic to Malesia-N. Philippines (lbuhos and ltbayat Is.).
hifarium Wall. ex G. Don = J. aemulum
blancoi Hassk. Flora 47 (1864) 49 (Philippines)
bracteatum Roxb.

= J.

aemulum
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=J. sambac (L.) W. Ail. (cultivated).

6. carinata Blume, Mus. Bot. Lugd.-Bat. 7 (1850) 278.
Type: Forsten, s.n., 1860, G. Tondano (holotype L).
Distribution: Endemic to MaJesia-Sulawe~i (rare).
7. celebicum MelT., Philip. J. Sci. 11 (1916) 305.
Type: Robinson 2450 (not located).
Distribution: Endemic to Malesia-Sulawesi.
8. cordatum RidL Kew Bull. (1926) 473.
Type: Mills & Henderson 15064 (lectotype SING).
Distribution: Malesia-Peninsular Malaysia (confined to limestone hills on the
west coast). S. Thailand.
9. crassifolium Blume, Bijdr. (1825) 679.
Type: Blume 222 (lectotype L; isotype A).
Distribution: Endemic to Malesia-Borneo (common), Java. Philippines (Luzon,
Bohol, Mindanao and Palawan); occasional in N Sulawesi and Sumatra
(Lampong).
syn. nov.:.J. rotlmdifoliul11 Elmer. Leatl. Philip. Bot. 8 (1915) 2792.
Type: Elmer 10571 Philippines-Mt. Apo, Mindanao (A, BM, CAL, E,
K, L).
syn. nov.: 1. suherosum Holtius, Blumea 5 (1942) 229.
Type: Lam 3140 Talaud Is. (lectotype K).
syn. nov.: 1. triplinervum Merr., Philip. J. Sci. Bot. 5 (1910) 223.
Type: Meyer & Foxworthv For. 8ur. 13557 (1909) (not located)

Philippines, Faraon, Negros.
craSSUIll

Merr. = .I. smilacifolium

10. cumingii MelT., Philip. J. Sci. Bot. 5 (1910) 223.
Type: CUffling 1565 (lectotype K; isotype A. BM).
Distribution: Endemic to Malesia-Philippines (Sibuyan and Bohol Is.).
curtilohum S. Moore

= 1. rambayense

11. curtisii King & Gamble, J. As. Soc. Beng. Extra No. 74 (1905) 259.
Type: Curtis, s.n. 1895, lpoh, Perak (lectotype SING).
Distribution: Endemic to Malesia-Peninsular Malaysia.
12. decussatum Wall. Cat. 2860 in King & Gamble, J. A. Soc. Beng. Extra No. 74 (1905)
260.
Type: WaLlich Cat. 2860 Sheet II, Caves at Kegum, Burma (lectotype K).
Distribution: Malesia-N. Sumatra and N. Peninsular Malaysia (Kedah). Burma
and Thailand.
4

13. didymum Forsterf, FI. Ins. Austr. Prodr. (1786) 3.
Type: Forster, S.Il. Society Is. (lectotype BM. isotype K).
subsp. didymum
Distibution: Malesia-Philippines (Palawan), Sulawesi, Moluccas, E. Java,
Madura, Lesser Sunda Is., New GUinea (Milne Bay and C. District). W.
New Britain. Australia, New Caledonia. Fiji, Solomon Is .. ~iue and Lord
Howe Is.
syn.: 1. parvijZorum Decne .. in Nouv. Ann. Mus. His!. Nat. 3 (1834) 405. Herb.
Timor Descr. (1835) 77.
Type: Decaisllc s.n. Timor 1836 (holotypc P; isotype K).
syn.: rupestre Blume, Mus. Bot. Lugd.-Bat. I (1850) 280.
Type: Zippelius. Herb. Lugd. Bat. 908.158 ... 850 New Guinea (holotype L).
syn.: rupestre var. cOlltractum Blume, Mus. Bot. Lugd. Bat. 2 (1850) 280.
Type: Zippelius, Herb. Lugd. Bat. 9()8.158 ... 852 (holotype L).
syn. nov.: 1. triphyllwl1 Merr.. Philip. J. Sci. 1 (1906) Supp!. 223.
Type: Berlllejos 261, Puerto Princesa, Palawan (lectotype K. isotype
CAL).
sllbsp. racemosum (F. Muell.) P.S. Green. Allertonia 3 (1984) 411.
syn.: 1. racem(}sum F. MueH. Fragm. 1 (1858) 19.
Type: Hill & Mueller, s.n. Queensland (holotype K).
Distribution: Malesia-Papua New Guinea (Port More~by region).
Australia.
distichllln Blume

= 1. aemulum

14. dolichopetalum Merr. & Rolfe, Philip. J. Sci. Bot. 3 (1908) 120.
Type: Wenzel 965 (lectotype A).
Distribution: Endemic to Malcsia --Philippines (Luzon, Samar, Leyte).
15. domatiigerum Lingelsh., Bot. Jahr. 61 (1927) 21.
Type: Schlechter 18058 (lectotype L; isotypes A, BM, K).
Distribution: Endemic to Malesia-l\;ew Guinea (common
1500-3000 m).
e!(}ngatulIl Blume = 1. aemu/ulIl
ensatum Blume = 1. aemulul11
evansii Rid!.

= 1. aemalum

forstenii Blume = 1. aemulum
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mountains at

----~--

fraternum Mig.= J. aemulum
fulvum Blume

= J. aemulum

funale Decne. = J. simplicifolium subsp..funale

16. furcatum Blume, Mus. Bot. Lugd.-Bat. 1 (1850) 279.
Type: Blume, s.n. Herb. Ludg. Bat. 908.158 ... 163 (lectotype L).
Distribution: Endemic to Malesia-Java (rare).
Notes: Backer and Bakhuizen in Flora of Java 2 (1965) 217 suggest J. furcatum is
conspecific with J. funale. These two species are distinct and are at once
distinguished by their venation (1. furcatum has almost triplinerved
leaves while those of J. funale have pinnate venation).
gibbsiae RidI.

=J. aemulum

17. gilgianum K.Schum. in K.Schum. & K.Lauterb.. Fl. Schutzgeb. Sudsee 2 (1901) 496.
Type: Schlechter 17929 (lectotype L; isotypes BM, BRI, K, LAE).
Distribution: Endemic to Malesia-New Guinea (Madang and Morobe) and New
Ireland.
Notes: Schumann included both unifoliolate and trifoliolate plants in his original
description of J. gilgianum. Lingelsheim (1927) separated the
unifoliolate plants into a new species, J. schumann ii, and restricted J.
gilgianum to trifoliolate plants.
glabrum sensu Blume non Wi1ld. ex Link.
glabriusculum Blume

= J.

aemulum

= J. aemulum

= J. multiflorum (Burmj) Andr. (cultivated).
Gard. Chron. 1 (1881) 9; Curtis's Bot. Mag. 37 (1881) t. 6559.
Type: Burbidge Hart. Veitch, s.n. 16 Dec 1880 (holotype K). N. Borneo.

gracillimum Hookj

18. griffithii C.B.Clarke in Hook.f, PI. Brit. Ind. 3 (1882) 593.
Type: Griffith 3704 (holotype K).
Distribution: Endemic to Malesia-Peninsular Malaysia.
syn.: var. cu.spidata King & Gamble, J. As. Soc. Beng. Extra No. 74 (1905) 257.
Type: Curtis 2787 (SING).
19. hasseltianum Blume, Mus. Bot.-Lugd. Bat. 1 (1850) 278.
Type: Blume, s.n., Herb. Lugd. Bat. 908.158 ...550 Gedeh, Java (lectotype L).
Distribution: Endemic to Malesia-Java (rare).
heteropleurum Blume =J. aemulum

6

horsfieldii Miq.

=J. aemulum

20. insigne Blume, Mus. Bot. Lugd.-Bat. 1 (1850) 278.
Type: Doetoe, S.n., Herb. Lugd. Bat. 908.161...85 Sumatra (lectotype L).
Distribution: Malesia-Sumatra and Peninsular Malaysia. S. Thailand.
var. insigne
syn.: var. teysmannii Miq., FI. Ind. Bat. 2 (1856) 541.
Type: Teysmann HB 960 W. Sumatra (lectotype L).
var. sublanceolata Miq., Fl. Ind. Bat. 2 (1856) 541.
Type: Diepenhorst Priaman HB 961 (lectotype L; isotype CAL).
Distribution: Sumatra only.

21. insularum Kerr, Kew Bull. (1938) 28.
Type: Han(ff & Nur 3605 Pulau Tebun, S. Thailand (lectotype SING).
Distribution: Malesia-Peninsular Malaysia (extremely rare and confined to
limestone in Langkawi and Kelantan). S. Thailand.
22. ixoroides E1 mer, Leaf!. Philip. Bot. 2 (1908) 511 .
Type: Elmer 8731 Baguio, Luzon (lectotype E; isotype CAL).
Distribution: Endemic to Malesia-Philippines.
23. kedahense Ridl., J. Fed. Mal. St. Mus. 7 (1916) 46.
Type: Robinson & Kloss 5981 (holotype K; isotype SING).
Distribution: Endemic to Malesia-Peninsular Malaysia (Kedah Peak).
syn.: maingayi var. kedahensis King & Gamble, J. As. Soc. Beng. Extra No. 74
(1905) 258.
Type: Ridley 5535 (SING).
24. kostermansii Kiew, Sandakania 4 (1994) 76.
Type: Fidilis & Sumbing SAN 88453 Tawau. Sabah (holotype SAN).
Distribution: Endemic to Malesia-Borneo (Brunei, E. Kalimantan and Sabah).
lancifolium Decne.

= 1. aemulum

ligustrinum Blume =J. aemulum

25. longipetalum King & Gamble, J. As. Soc. Beng. Extra No. 74 (1905) 262.
Type: King's Coll. 6005 (lectotype CAL; isotype BO, K, SING).
Distribution: Endemic to Malesia-Peninsular Malaysia CW. coast, rare).
luzoniense Vidal

=J. populifolium
7

26. macrocarpum Merr., Philip. J. Sci. Bot. 3 (l90X) 258.
Type: Merrill 2326 Tanay, Luzon (lectotype K; isotypc US).
Distribution: Endemic to Malesia-occasional in Borneo (Sabah). Philippines
(Luzon and Polillo Is.) and S. Sulawesi.

27. magnificum Lingelsh., Bot. J ahrb. 61 (1927) 21
Type: Schlechter 16568 (lectotype L; isotypes A. E, K).
Distribution: Endemic to Malesia-New Guinea (Madang).

28. maingayi C.B.Clarke. in Hook.f. Fl. Brit. India. 3 (l8~2) 594.
Type: Maingay 1000 (holotype K; isotype CAL).
Distribution: Malesia-Peninsular Malaysia. S. Thailand.

maingari var. kedahensis King & Gamhle= J. kedahense

29. malayanum Kiew. Sandakania 4 (1994) 77.
Type: King\' Call. 1736 Penang (holotype SING: isotype CAL).
Distribution: Endemic to Malesia-NE. Peninsular Malaysia.
syn.: 1. adenophyllum aLier.. King. J. As. Soc. Beng. Extra No. 74 (1905) 261
non Wall. Cat. 2876 in DC. Prod. 8 I 1844) 314.

30. melastomifolium Ridl.. Kew Bull. (1934) 122.
Type: M. Fraser 225 Banuey Is. (holotype K).
Distribution: Endemic to Malcsia-Bornco I Brunei, Kalimantan and Sabah).

mixrin('/'l'iwn Blume = .I. aClI/ulwn
multi/lort/Ill sensu Bakhui7cnf

nOll

(Burl1l.f) Andr. = 1.

(lClilltllllll

31. multinervosum Kiew, Sandakania 4 (1994) 78.
Type: P. Chai S.33917 (holotype SAR; isotypes K. KEP. L).
Distribution: Endemic to Malesia-Borneo (Sarawak).

32. multipetalum Merr.. Papers Mich. Acad. Sci. 19 (1934) 187.
Type: Rohmat Si Toroes 371 (lectotype MICH: isotypes A, SING).
Distribution: Endemic to Malesia-E. Sumatra (known only from the type).
Note: In error Kiew, Malayan Nature Journal 47 (1994) 317 refers to Bakhuizen's
forms of 1. IIlultijlorum as forms of 1. multij)cw/wn.

nummularioides Blumc = 1. ([emulum

33. oliganthum Quis. & Merr., Philip. J. Sci. 37 (1928) 187.
Type: Ramos & Edano, Bur. Sci. 45541 (lectotype K: isotypes BM. SING).
Distribution: Endemic to Malesia-Philippines (Luzon).
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34. oreophilurn Kiew, Sandakania 4 (1994) 79.
Type: Ilias Paie S.26324 (holotype SAR; isotype K, L, SING).
Distribution: Endemic to Malesia-Borneo (E. Sarawak, Sabah and E.
Kalimantan) .
35. papuasicurnLinge1sh., Bot. lahrb. 61 (1927) 19.
Type: Schlechter 19434 (lectotype L; isotypes BM, K, LAE).
Distribution: Endemic to Malesia-New Guinea (Morobe, Milne Bay. C & W
Districts, Manus Is.).
syn.: 1. raseo-album Lingelsh.. Bot. Jahrb. 61 (1927) 19.
Type: Ledermann 9625 (lost in fire at B: duplicates not found).
Notes: Green in Allertonia 3 (1984) 423 suggests that 1. papuasicum Lingelsh.
(which he refers to as 1. pC/pl/{/num) may be conspecific with 1.
simplicijolium. which has a calyx with minute teeth. 1. p{/pl/(lsicum is,
however. clearly distinct by its 3-~ IllI11 long calyx lobes as well as its
flowers, which are ruby-purple out:-. ide.
parv(florulI1 Decne. = 1. didymulII

36. paucinerviurn Ridl., 1. Fed. Mus. St. Mus. 8 (1917) 61.
Type: Robinson & Kloss. s.n., 1914 (holotype BM).
Distribution: Endemic to Malesia-Sumatra (rare).
pedale Blume

= 1. aemulum

37. pellucid urn Airy Shaw, Hook. Ie. PI. 33 (1935) t. 3282.
Typc: Richards 1385 (holotype K; isotypes A, L, SING).
Distribution: Endemic to Malesia-Borneo (Sarawak. Sabah and Kalimantan).
pendulum Blume

= 1. aemulum

38. populifoliurn Blume, Mus. Bot. Lugd.-Bat. I (1850) 276.
Type: Herb. Delersert, 5.11" Manila (holotype L).
Distribution: Endemic to Malesia-Philippines (common in Luzon; also
Guimaras Is., E Negros and Panay [s., Mindanao and Mindoro).
syn.: 1. luzoniel1se Vidal Phan. Cuming Phi lip. (1885) 185.
Type: Cuming 1029 Luzon (lectotype L: isotypes A. BM, K).
pseudoanastomosans Lingelsh.

=1. turneri

39. pseudopinnatum Merr. & Rolfe, Philip. 1. Sci. Bot. 3 (1908) 119.
Type: Ramos Bur.Sci.IIII Rizal, Luzon (lectotype PNH; isotypes CAL, GH).
Distribution: Endemic to Malesia-Philippines (Luzon).
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pubescens sensu Backer non Willd. = 1. aemulum
pubescens var. bracteata (Roxb.) C.B.Clarke =1. aemulum
quinquenervium Blume

=1. aemulum

40. rambayense O. Kuntze, Rev. Gen. (1891) 410.
Type: O. Kuntze, S.n., Rambai, Java (holotype NY).
Distribution: Malesia--rare in Sumatra and Java. S. Thailand.
syn.: curtilobum S. Moore, J. Bot. 63 (Supp!.) (1925) 66.
Type: Forbes 1532A, G. Trang, Sumatra (holotype BM: isotype L).

roseo-alhum Lingelsh.

= 1. papuasicum

mtundifolium Elmer = 1. crassifolium
rupestre Blume = 1. didymum

41. sarawakensis King & Gamble, J. As. Soc. Beng. Extra No. 74 (1905) 264.
Type: Haviland & Hose 3489 (lectotype L: isotypes BM. K).
Distribution: Endemic to Malesia-Borneo (very rare, Kuching, Sarawak).

42. schumannii Lingelsh., Bot. Jahrb. 61 (1927) 18.1. gilgianwlI K. Schum. ex parle.
Type: Schlechter 17754 (lectotype K).
Distribution: Endemic to Malesia-Papua !'ie'v Guinea, E. and W. New Britain.

43. scortechinii King & Gamble, J. As. Soc. Beng. Extra No. 74 (1905) 264.
Type: Scortechini 479 (holotype CAL; isotype SlNG).
Distribution: Malesia-Peninsular Malaysia (common in mountains) and Sumatra
(rare). Thailand.

44. simplicifolium Forst.L, Fl. Ins. Austr. Prodr. (1786) 3.
Type: Forster, s.n. 'Amicorum Insulare' (Tonga) (isotype K).
Notes: Among Malesian jasmines, 1. simplic!fi}/iltm is a distinctive species in
possessing small, ovate, glabrous leaves, a calyx tube with minute, blunt
teeth and small flowers on long slender pedicels with the corolla tube
scarcely longer than the lobes. Subspecies simplicifolium according to
Green (1984) occurs only in Fiji and Tonga and it differs from subsp.
australiense in its longer leaves, longer calyx lobes and larger flowers.
Within Malesia two distinct subspecies can be recognised: subsp. funate,
with a population extending from Java to Timor, and subsp. CJltstraliense,
which appears to have invaded Malesia from Australia in the south where
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it just penetrates into Papua New Guinea (and where it was previously
known as J. valubile), and from the northeast, where it is common in the
Philippines (and where it was known as J. aculeatum) and from where it
extends south through Sulawesi to Buru. The many-flowered
inflorescences (with 11 to more than 40 tlowers) are characteristic of
subsp. australiense. In the Philippines. flower number varies from plants
with 8-19 flowers per inflorescence to those with 25-36 flowers. This
variation falls within that of subsp. australiense and as these specimens
do not differ in other respects from subsp. australiense, J. aculeatum is
regarded as synonymous with it. Some Philippine plants have distinctly
cordate leaves and were described as J. truncatum, but shape of the leaf
base is variable and as they do not differ in other characters, this species
is also reduced to synonomy with subsp. australiense.
In its few-flowered inforescences (generally with 3 but with up to 9
flowers), J. funale is clearly distinct from subsp. australiense. In
addition, the leaves of J. jimale are narrower (3.5 x 1.5-6.5 x 3 cm)
compared with Philippines specimens of subsp. australiense (4.5 x
2.5-8.5 x 5.5 em) and they generally possess domatia (those of subsp.
australiense never have domatia). However, J. funale and Philippine
plants of subsp. australiense are identical in flower characters except that
the base of calyx of J. funale tapers into the pedicel compared with the
rounded base of the cylindrical calyx of subsp. australiense. Because of
the similarity in flower characters, J. funale is not kept separate at the
specific level but, on account ot its distinctive leaf characters, it is
recognised at subspecific level.
subsp. australiense P.S. Grcen, Allertonia 3 (1984) 419.
Type: N.H.Speck 1924, Queensland (holotype K; isotypes BRI, CANB, MEL).
Distribution: Malesia-Philippines (widely distributed-Guimaras Is .. LUlon,
Mindoro. Mindanao and Palawan Is.), Sulawesi, Buru, Papua New
Guinea (W. and Morobe Districts). Australia, Lord Howe Is. and Norfolk Is.
syn.: 1. \'o!uhile Jacq., PI. Hort. Schoenbr. 3 .. 1798" 39 & t. 321. Type: not traced
cf. Green ap. cit.
syn. nov.: 1. aculeatum (Blanco) Walp. ex Hassk., Fl. 47 (1864) 50. Mogoriul1l
aculeatum Blanco., F1. Filip. (1837) 9, ed. 2 (1845), ed. 3.1 (1877) 13, t. 445.
Type: not traced.
syn. nov.: J. truncatum Merr., Philip. J. Sci. Bot. 3 (1908) 259.
Type: Merrill 5286 (1906), Sibutu, Sulu Archipel. (not traced).
suhsp. funale (Decne.) Kiew, stat. nov.
syn. nov.: J. funale Decne., Nouv. Ann. Mus. Hist. Nat. Paris. Ser. 3. 3 (1834)
405, Herb. Timor (1835) 77.
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Type: not located.
Distribution: Endemic to Malesia-E. Java, Madura. Sumbawa, We tar, Flores.
Timor. Seram and Moluccas.

45. smilacifolium Griff. ex C.B.Clarke in Hook.f., Fl. Brit. India. 3 (1882) 600.
Type: Griffith 3698, Malacca (holotype CAL; isotype K).
Distribution: Malesia-Peninsular Malaysia (rare and possibily extinct, Malacca
and Negeri Sembilan) and Sumatra (rare). S. Thailand.
syn. nov.: 1. cmssum !v1err., Papers Mich. Acad. Sci. 19 (1934) 186.
Type: Yates 1388 (lectotype MICH; isotype BM).
46. spectabile Ridl., Kew Bull. (1934) 122.
Type: D.D. Wood 1319 (holotype K).
Distribution: Endemic to Malesia-Borneo (Sarawak, Sabah and Kalimantan).
47. steenisii Kiew, Sandakania 4 (1994) 80.
Type: 1. Dmn.ljield 6938 (holotype K; isotypes BRUN. KEP).
Distribution: Endemic to Malcsia-Borneo (Brunei).
subelongatllln Blume
suberosum Holtius

=J. aemll/um

= 1.

subplibescens Blume

cmssij()/ium

=.l. aemu/ltIl1

triandrum Fischer = .l. (lemu/llm

48. trinerve Yah!., Symb. Bot. 3 (1794) 2.
Type: not located.
Distribution: Endemic to Malesia-lava.
triphyl/um Merr.

= 1. didymum

triplinervum Merr.

= .l.

cmss~I()lium

truncatum Merr. = 1. simplicij'olillm subsp. austmliense

49. turneri While, Proc. Linn. Soc. N. S. Wales 51 (1926) 297 & t. 17.
Type: Turner, s.n., Rigo, Papua (lectotype K).
Distribution: Malesia-New Guinea CMorobe, Milne Bay, C. and Gulf Districts).
Australia.
syn.: .l. pseudanastomosalls Lingelsh., Bot. lahrb. 61 C1927) 20.
Type: Schlechter 16601 CA, BM, BRJ. K L, LAE).
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volubile Jacq. = J. simplicifrons subsp. australiel1se
vulcwzicUI11 Blume

= J.

aemlilum

50. waitzianum Blume, Mus. Bot. Lugd.-Bat. 1 (1850) 271.
Type: Waitz, s.n., Herb. Lugd. Bat. 908.158 ... 678 (lectotype L).
Distribution: Endemic to Malesia-Sumatra (known only from the type).
51. wrayi King & Gamble, 1. As. Soc. Beng. Extra No. 74 (1905) 258.
Type: Wray 2297 (holotype CAL; isotype SING).
Distribution: Endemic to Malesia-Peninsular Malaysia.
var. wrayi
syn.: var. hispida King & Gamble. op. cit.
Type: King \ Coil. 589~ (holotype CAL: isotypes E, SING).
var. axillaris King & Gamble, OjJ. cit.
Type: Scortechini 273 (holotype CAL).

52. zippelianum Blume, Mus. Bot. Lugd.-Bat. (1850) 279.
Type: Zippelius, S.n., Herb. Lugd. Bat. 908.158 ... 671 (lectotype L).
Distribution: Endemic to Malesia~~Moluccas (Ambon, Halmahera and Scram),
Tanimhar Is. and N. Bunl.
syn. nov.: omboinense MelT., Philip. J. Sci. II (1916) 304.
Type: Robinson 2032 Amboina (1ect()type K).

Names doutbfully citing Malaya as their provenance
These names appear in the early volumes of Index Kewensis where localities were
sometimes not precise. I have not come across any specimens from the Malcsian region
annotated with these names. Their occurrence in Malesia is therefore extremely doubtful.

J.finlaysonial1ul11 Wall. n. 7126; G. Don, Gen. Syst. 4- (1837) 60. Malaya.

J. lessertianum A. DC., Pro dr. 8: 304. Singapore.
1. sylvestre Noronha. in Verh.,. Batav. Gen. 5 (1790) ed. I. Art IV: 19 (Quid?). Java.

1.

tuh~tl()rul11

Roxb., Hort. Beng. 80 (1814) nomen; PI. Indica ed. Carey & Wall., I
(1820) 96; PI. Indica ed. Carey I (1832) 97. Malaya.

J. undulalum Willd. Sp. PI. I: 36. Malaya.
13

Excluded species
J. nitidum Skan, Kew Bull. (1898) 225 =J. laurifolium Roxb.
Type: Bull of Chelsea 1897, S.n. (lectotype K) erroneously recorded from the
Admiralty Islands.
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A new species and a new variety
of Turpinia (Staphyleaceae)
from Borneo
Joan T. Pereira

Forest Research Centre, Sepilok,
P.O. Box 1407,90008 Sandakan,
Sabah. !v1alaysia

Summary. Turpinia calciphila, so far known only from limestone hills in Sarawak. and T
sphaerocarpa var. microcerotis, recorded in Sabah and Kalimantan, are described. Keys
to the species occlIlTing in Borneo are provided.

The Staphyleaceae is a smallish plant family in the Old and New Worlds. Only one of
five genera of this family occurs in Borneo. The name Turpinia Vent. (1807) was
conserved against Triceros Lour. (1790) mainly because it represents a widespread genus
in the Old and New World tropics (with a large number of species epithets attributed to
this name) and it has been widely used in scientific publications (van den Brink, van der
Linden & van Steenis 1960).

In revising the family for Malesia, van del' Linden (1960) recorded five species of
Turpinia in Borneo. viz., T. borneensis (Merr. & Perry) v.d. Linden, T. grandis v.d.
Linden, T nitida Merr. & Perry, T. sphaerocarpa Hassk. and T stipulacea v.d. Linden. All
five species occur in Sabah but only two (T. grandi.1 and T sphaerocarpa) are found in
Sarawak. The record of T borneensis in Mt. Santubong in Sarawak by Anderson (1980)
is based on a misidentification. Apparently, both T nitida and T stipulacea arc endemic
to Sabah. They are normally found on hilly ridges near streams or montane forest to c.
2000 m, and are common along trails on Mt. Kinabalu.
During a revision of the genus for the Tree Flora of Sabah and Sarawak. a new species
and a new variety of T. sphaerocarpa have been recognised. The new species, T.
calciphila. is known only from limestone hills and cliffs to c. 900 m in Sarawak.
wheareas the new variety, T sphaerocarpa var. microcerotis. appears to occur from the
lowlands to montane forest up to c. 1500 m, in Sabah and Kalimantan.

IS

The characters which distinguish T. calciphila and T. sphaerocarpn var. microcerotis from
other taxa in Borneo are summarised in the two ke;. s prmided below.

Key to Turpillia species in Borneo
(baseu mainly on vegetative characters)

lao Stipule" large (14-25 mill long). conspicuous and persistent on apices of leafy twigs
................................................................................................................... T. stipul(lcea
lb. Stipules much smaller (not exceeding 10 mm long), not very
early from leafy twigs.
2a. Lower surface of leaflets sparsely to
vei llS and blade.

den~ely

con~picuous.

falling off

short-hairy on the midrib, lateral

3a. Leaves 5-7--9-foliolate. (Plants of limestone habitats.) ............ Twpinin sp. 1
(one sterile specimen
known: Kostenl1(lns
13449A. E. Borneo. Mt.
\!1edadam, north of
Sangkulirang, J()() III alt..
limestone)
3b. Leaves unifoliolate to trifoliolate. (Plants of non-limestone habitats.)
................................................................................................... T. grandis
2b. Lower surface of leaflets completely glabrous.

40. Intercostal veins pseudoscalariform (with many almost straight cross-veins
between the lateral veins) ......... T. sllhaemcarpu var. .Ip/wcroc({rpa (in part)
4b. Intercostal veins reticulate (with wide areoles. or obscurely or distinctly
tessellate, with no or very few straight cross-veins between the lateral veins).
Sa. Leat1cts thickly coriaceous. margin strongly recurved when dry ............ .
...................................................... ................................................ T. nitida
5b. Leaflets chartaceolls or coriaceous. margins not strongly recurved when dry.

16

6a. Leaflets narrowly acuminate to caudate, acumen usually 1-2 cm ......
........................................................................................ T borneensis
6b. Leaflets shortly acuminate to cuspidate. acumen to c. I cm long,
often shorter.
7a. Leaves 20-46 cm long (rachis 10-18 cm long) ............................ .
............................ T s[lhaerocar[la var. sphaerocar[la (in part)
7b. Leaves often

les~

than 20 cm long (rachis less than 10 cm long).

8a. Stipules small, 2.5-3.5 mm x 2-2.5 mm. Leaflets coriaceous
and slightly shiny on 10\\ er or both surfaces. Fruit globose to
subglobose, without short apical horns, but with radial lines
at the apex. (Plants restricted to limestone.) ...................... .
.......................................................... T. caiciphi/({. sp. nov.
8b. Stipules larger, 5-7 mm \ 3-4 mm. Leaflets chartaceous and
not shiny. Fruit slightly trilobed at the apex. with short apical
horns. (Plant of non-limestone habitats.) .......................... ..
.............................. T. sphaeroc({I'{Ja var. mirocerolis. var. nov.

Key to TUipinia species in Borneo
(based mainly on reproductive characters)
The inclusion in the key of taxa for which flowering material is inadequately represented
has necessitated the use of fruit characters in major divisions in the key. This has resulted
in the varieties of T. sphaerocarpa, which otherwise are similar in flower characters,
being placed apart in the key.

Ia. Fruit slightly to distinctly trilobed at apex, typically with short apical horns.
2a. Flowers larger (petals 2-4 mm x 1.5-2 mm, anthers 0.8-1 mm long, pistils
2.5-3.5 mm long). Seeds larger. 5-8 111m across. Leaflets oblong, elliptic-oblong
to lanceolate or ovate, typically shiny above, coriaceous, margin strongly
recurved ................................................................................................ T nitida
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2b. Flowers smaller (petals 1.8-2 mm x 1-1.1 mm, anthers 0.5 mm long, pistils 2-2.2
mm long). Seeds smaller, 2-4 mm across. Leaflets ovate-elliptic to elliptic, not
shiny above. chartaceous. margin not recurved ................. '" ................................... .
............................................................ T. sphaeroearpa var. mierocerotis, var. nov.

1b. Fruit globose to subglobose, without short apical horns.
3a. Fruit wall very thin. brittle, 0.1-0.3 mm thick. (Plants restricted to limestone.)
........................................................................................ T. calciphila, sp. nov.
3b. Fruit wall thin to thick, not brittle. more than 0.5 mm thick. (Plants not restricted
to limestone.)
4a. Ovules few. (2-)3--4 per cell.
Sa. Flowers larger (petals 2.5-4.S 111m long, stamens 2-3 111m long. pistils 2-3
111m long, ovary 1-1.5 mm across). Stipules large (14-25 mm long),
conspicLlous and persistent on apices of leafy twigs ............................. ..
...... ........ .............. .... ....... .................. ..................... ............. T. stipufacea

Sb. Flowers smaller (petal.s 1.2-2 mm lung. ~tamens 0.8-1.8 mm long, pistils
1-2 mm long. ovary 0.6-1 mm across). Stipules smaller (3-8 mm long).
not very conspicuou~, falling off early from leafy twigs ................... .
T. hornei'ns;s
4b. Ovules many, (4-)6-8(-9) per cell.
6a. Seeds many, up to 14 per fruit. Lower surface of leaflets sparsely to
densely short-hairy on the midrib. lateral veins and blade. Leaf rachises
short (3-8 em long) ..................................................................... T. grandis
6b. Seeds few. 1-7 per fruit. Lower surface of leaflets completely glabrous.
Leaf rachises longer (10-18 em long) ............................................... ..
....... ............... ....... ..... ........ ....... ........... T. sphaaoc({ rp({ var. splwerocarp{/

The new taxa
'furpinia calciphila .l.T. Pereira sp. nov. T. sphaerocarpae Hassk. similis sed slipulis
minoribus (2.5-3.5 x 2-2.5 mm), raclzidiblisfoliorulIl brevioribus (1.5-4 ell/ longis),foliis
9-16(-25) em longis vel brevioribus, illflorescentiis fructu hreviorihus (12-15(-25) em
18
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Fig. 1. Turpinia ca/ciphila, fruiting branch and detail of a single fruit (from Anderson S.
4710).

.

longis), parietibus fructuum 0.1-0.3 mm crassis tenuis fragilibusque diflert. Typus:
Anderson S. 4710, Sarawak, Baram, Gunung Api (holotypus SAR!; isotypi BO, K, L,
SING.').
(Fig. 1)
Tree to 25 m tall and 50 cm diameter. Bark cream) yellow, slightly flaky. Stipules smalL
glabrous, 2.5-3.5 mm x 2-2.5 mm, margin hairy. Leaves 1-3-foliolate, 9-16(-25) cm
long; petioles 1.5--4(-7.5) em long, glabrous, 1-2 mm thick; leaf rachis 1.5--4 cm long,
glabrous; petiolules of the lateral leaflets 5-14 mm long. glahrous; leaflets drying
medium green to brown above, coriaceous, glabrous, slightly shiny on lower or both
surfaces, ovate to ovate-elliptic, 6.5-15 cm x 3.5-6.5 cm; base rounded to slightly
cuneate, sometimes asymmetric; margin shallowly serrate, sometimes slightly undulate.
not recurved; apex shortly acuminate, acumen 0.4-1 cm long; midrib and lateral veins
raised and distinct on lower surface. lateral veins ascending, parallel, open or looping
towards the margin. 6-8 pairs; intercostal veins distinctly reticulate or tessellate beneath.
with no or very few straight cross-veins hetween the lateral veins. Young int10rescence an
axillary panicle, 2-3 cm long, rachis densely hairy at the distal end. Infructesccnces
12-15(-25) cm long. Fruit glohose to subglobose. without short horns but with 3 radial
lines at the apex, smooth to wrinkled, 5-10 mm diameter, wall very thin, brittle, 0.1-0.3
mm thick. Seeds dark brown to reddish brown, 4-8 mm x 5-8 mm. 1-6 in each fruit.
DISTRIBUTION. Endemic to Borneo (Sarawak only).
HABITAT. Limestone hills to ahout 900 m high.

SPECIMENS EXAMINED-BORNEO. SARAWAK: 4th Division, Baram, Gunung
Mull! National Park, Gunung Api, Anderson S. 471 () (holotype SAR. isotypes BO, K, L,
SING); Gunung Buda, Chai S. 39900 (K. KEP. L. SAN. SAR). I st Division, near Bau.
Bt. Suan, Mamit S. 37466 (K, KEP, L, MO, SAN. SAR); Bau, Bukit Gehung. Chai Tree
No. 282 (SAR).
This species appears to be restricted to the limestone hills in Sarawak. Although it is most
closely allied to Turpinia sphaerocarpa in the leaflct shapc. size. texture. venation and
also the fmit shape, it differs in having generally smaller stipules (2.5-3.5 mm x 2-2.5
mm), shorter leaf-rachises ( 1.5--4 cm long), shorter kaves (to 9-16(-25) cm long), shorter
inrmctescences (12-15(-25) cm long), and a thinner and brittle fruit wal1 (0.1-0.3 mm
thick). On the other hand, T. sphaerocarpa has larger stipules (4-6 mm x 3-5 mm long),
longer leaf-rachises (10-18 cm long). longer leavcs (20--46 cm long). gcnerally longer
infrueteseences (20--40 em long) and a thicker fruit wall (0.5-3 mm thick). Vegetatively,
it is in some characters related to 7: nitida in having coriaceous leanets and reticulate
venation hut differs in having smaller stipules, ovate-elliptic leaf1ets, plane (not recurved)
leaflet margins and smaller, thin-walled and apically hornless fruits. T. calciphila is
distinguishable from all other Malcsian Turpinia species hy its relatively brittle, thin
walled fruit.
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There is insufficient flowering material of I: calciphila for comparison with the other
Turpillia species. In spite of this. its vegetative and fruit character~ are sufficiently
diagnostic.

Thrpinia sphaerocarpa Hassk. l'(fr. microcerotis 1. r: Pereira var. nov. I: sphoero(,d1lltl
Hassk. vw: sphaerocarpile sil1lilis sed rL/chidihus hrel'ionbus (.2-8 el1l IOl/gi\), j()/ii,\
breviorihus (9-18(-20) em long is); jc)/iolis minoribus (5- J0 x 2.5-5 em), apice ti'IICfU,\
subtrilobato comihus 3 bre\'ihus instructo distingllifllf: 1'.'/JllS: 1.& M.S', CLemens 287()7,
Sahah, ROilOI/, Kinahalll. Telwlll/JOk (ho/oryplIs SING": isof\'pi BO, K)
(fig. 2)
Tree to 30 m tall and 40 cm diameter, Bark smooth. pale brown, inner bark pale brown;
~apw()od white to yellowish. buttresses to 3 m high StipuJcs small, glabrous to sparsely
hairy, 5-7 Illm x 3-4 llIm. margin entire to hairy, Leaves 3-5-7 -foliulate, 0--1 R( -20) CI11
long; petioles 2-5 cm long. glabrous. 1-2 111111 thick: leaf rachis .2 -8 cm long. glabrous:
petio]ules of the lateral leaflets 2-10 mm long, glabrous; leaflets drying greenish brown
to dark purplish brown above. chartaceous. glabrous. not shillY abO\e. uvate-elliptic to
elliptic. 5 10 em x 2.S-5 cm; base rounded to cllneate: margin ~!Jalh)wly tl) deeply
serrate. not recurved: apex shortly acuminate. acumen O.S--I Clll long; lateral 'vein~
obscure to distinct on lower surface. ascending. opell and parallel or looping 10\\ ards the
margin. 5-8 pairs; intercostal veins reticulate. with large are()Ie~. ob~LlIle beneath. with
no or very few straight cross-vein~ between the lateral veins. Ilitlurescelh:e an axillary
pdl1icle, to 17 cm long. rachis spmsely hairy. Flowers \\ ith sepals ovate. thill. ciliate.
1.5-2 mm x 1-1.5 mm; petals obovate. thin, ciliate, 1.8-2 mm x 1--1.1 111m; stamens
2-2.5 mm long. filaments 1,5--2 mm long. anther' 0.5 mm long. slightly to distinctly
apiculate; pistils 2--2.2 111m long. styles \.5-2 mm lung. ovary 1 111111 across . .2--3-cellcd
each cell with 5-6-7 mules, Infructescences to 28 cm long. FrLllt slightly trilobed at tbe
apex, with three short horns. smooth upon drying. 7-18 mm diameter, wall 1--3 ml11 thick.
Seeds pale brown. 2-4 mm across, 2-4 in each fruit.
DISTRIBUTION. Borneo (Sabah and Kalimal1lan): not yet recorded for Sarawak..
HABITAT. Lowlands. on sandy loam soils, to montane forests to (" 1500

I1l

high.

SPECIMENS EXAMI~ED-BORNEO. SABAH: Ranau. Kinabalu. Tenompok, 1. &
M.S. Clemens 28707 (holotype SING; isotypes BO, K). Meijer SAN 27663 (SAN);
Mesilau Trail. Sinunggol SAN 4R004 (SAN). Kota Belud. E. of Teliompok. path to
Ranau, Wood & Wy({It-Snzith A440S (A, BRI, KEP. L. SAN. SING). KALll\IANTAN:
East Kalimantan. Central Kutei, Belahan River. G. Kelopok near Tahang, Kosferl11uns
10596 (BM, CAL. CANB. K, KEP, L. LAE, NY. P, SAN. SING); I1ear Long Bleh,
KO.ltermans 10409 (A, CANB. K, L. P, PNH. SAN, SIl\JG),
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Fig. 2. Turpinia sphaerocarpa var. microcerotis. A. Leafy branch. B. Part of inflorescence.
C. Flower, longitudinal section. D. Fruit. A and D from J. & Us. Clemens 28707, Band C
from Kostermans 10409.

Most of the specimens in this taxon were identified by van der Linden simply as Turpinia
sphaerocarpa, which it no doubt resembles in floral characters. However, this new variety
consistently has smaller leaflets (5-10 cm x 2.5-5 cm) and three short horn-like structures
at the slightly trilobed apex of the fruit. Although T. nitida has horn-like fruits, it differs
from T. sphaerocarpa var. microcerotis in having thickly coriaceous, typically shiny
leaflets with recurved margins and larger flowers. Two extra-Bornean species, viz., T.
ovalifolia and T. pentandra, also bear horn-like structures on the fruits (v.d. Linden 1960),
but they have larger flowers compared to T. sphaerocarpa var. microcerotis. The
combination of characters mentioned and its smaller flowers are the characters which
distinguish this taxon from all other Malesian Turpinia taxa. The specimen Wood &
Wyatt-Smith A 4405 has deformed inflorescences which are most likely galled, but
characters of the young fruit and vegetative organs fit well with other collections of this
new variety.

ACKNOWLEDGEMENTS
I am grateful to Dr K.M.Wong and Prof E. Soepadmo for their guidance and advice
during the preparation of this paper. Dr Saw Leng Guan arranged for flowering material
to be sent from the Royal Botanic Gardens, Kew, and Mark Coode assisted with the Latin
translations. I wish also to thank the Curators of the herbaria at BO, K, KEP, L, SAR and
SING, and the Kinabalu Park for allowing loans and the use of their specimens. This
paper forms part of a revision carried out for the Tree Flora of Sabah and Sarawak, which
receives support from the Overseas Development Administration (ODA), U.K., the
International Tropical Timber Organisation (ITTO), and the Malaysian Government.

REFERENCES
Anderson, J.A.R. (1980) A Checklist of the Trees of Sarawak. Forest Department,
Sarawak. 364 pp.
Brink, R.c. Bakhuizen van den, B.L. van der Linden & c.G.G.J. van Steenis (1960)
Nomen Genericum Conservandum Propositum. Taxon 9: 57-58.
Linden, B.L. van der (1960) Staphyleaceae. Flora Malesiana 1 (6): 49-59.

23

...,.

SANDAKANIA 5(1994): 25-37

Light and electron microscopic studies
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Summary. The mature pollen grains of Averrhoa carambola L. ("pin-eyed" clone B2 and
"thrum-eyed" clone B 17) and A. bilimbi L. were studied. They are small to medium
sized, oblate spheroidal to subprolate and tricolpate with the colpus broadening at the
centre and tapering towards the poles. The tectum ornamentation of the pollen wall is
tectate-perforate in both clones of A. carambola and semitectate in A. bilimbi, while its
su.rface is foveolate in both clones of A. carambola and reticulate in A. bilimbi. The exine
consists of tectum, columellae, foot-layer and endexine. A. carambola, clone B 17, has a
thin and continuous tectum, prominent columellae and a thick foot-layer. A. bilimbi has a
thick and discontinuous tectum, discrete entities of columellae and a thin foot-layer. The
cytoplasm of the pollen grains is occupied by many plastids containing starch.

The genus Averrhoa consists of only two species, viz., A. bilimbi L. (belimbing buluh in
Malay) and A. carambola L. (carambola or starfruit). Both species are members of the
Oxalidaceae and common fruit tree species cultivated in the tropics, particularly in South
East Asia (Allen 1967; Veldkamp 1971) where they are indigenous (Samson 1991). The
botany and cultivation of these species have been described by Popenoe (1920), Ochse &
van der Brink (1931) and Burkill (1935).
The Averrhoa tree is monoecious and bears bisexual flowers with ten stamens which are
arranged in two whorls. There are two forms of flowers in A. carambola: one with long
styles (pin-eyed form, clone B2) and the other with short styles (thrum-eyed form, clone
25
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B 17); in both forms five of the stamens are staminodes or modified nectaries, short and
rudimentary, whereas the other five stamens are functional, with normal anthers. In A.
bilimbi, on the other hand, all the ten stamens have nurmal anthers.
There are very few studies of the pollen morphology of the Oxalidaceae. Besides the
work of Erdtman (1966) on II species from six gencra of the Oxalidaceae (including A.
bilimbi), Low (1972), Tan (1977) and Ou Yang (1978) have studied the pollen
morphology of hoth Averrhoa species using the Light Microscope (LM), and Chin &
Phoon (1982) have conducted a Scanning Electron Microscope (SEM) :,tudy of
carambola pollen. In this present study, the pollen morphology of Averrhoa was studied
using LM. SEM and Transmission Electron Microscope (TEM).
This paper sets Ollt to examine and describe the pollen of the species of AverrhoC{ and
ascertain if there are differences in the pollen between the species and whether the pollen
varies between pin and thrum t1owers.

Materials and methods
Pollen together with anther material from freshly open flowers were obtained from the
farm of the Institute for Advanced Studies. Universit: of Malaya (A. corambo1u. clone 82
and clone B 17), and the Rimha I1mu. University of Malaya (A. bilill/bi) on the 16th
August 1991.
For LM studies, the pollen material was dried at 40"C. before being acetolysed. stained
and mounted in glycerine jelly using the acetolysis method of Erdtman (1960). The
equatorial diameter and polar diameter of pollen grains were measured using a calibrated
eyepiece micrometer. The ratio between polar diameter and equatorial diameter (PIE) was
determined.
For SEM studies, the material was fixed in glutaraldehyde and osmium tetroxide, then
enclosed in dialysis tubing and dehydrated in a graded ethanol series for treatment in a
critical point drier (CPO). The dried material was then mounted on standard specimen
stubs covered with "electrodag 915" or "silverdag" and coated with gold in a diode
sputter coater for 5 minutes, and electron-micrograpils were taken llsing a Philips SEM
515.
For TEM studies. the anther of A. caral1lho1a clone 817 ane! upper-whorl anthers of A.
bilimbi were dissected in a drop of 0.1 M sodium cacodylate buffer at pH 6.8, containing
2% sucrose. A few drops of the molten 2% Oifco Bacto agar (at 60°C) were added and
mixed well. The agar containing the pollen grains was left to solidify and then cut into
small segments (approximately 2 x 2 x I l1un) to ensure uniform fixation. These segments
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were fixed immediately for 2 hours at 4°C in a 39£- solution of glutaraldehyde in 0.1 M
sodium cacodylate buffer at pH 6.8. containing 2% sucrose. The sample was subsequently
rinsed with buffer containing decreasingly smaller amounts of sucrose. distilled water and
finally post-fixed in I Ck aqueous osmium tetroxide solution for 90 minutes at room
temperature. The material was rinsed in distilled water and dehydrated in a graded
ethanol series. followed by two changes in I(JOCk acetone. all at room temperature. After
dehydration. the material was transferred through acetone and epoxy resin mixtures-a
mixture of Araldite CY212. DDSA (dodecenyl ~Llccinic anhydrate) and BDMA (benzil
dimethylamine)-through a graded series and rotated on a "Rota-Torque" rotating
apparatus. The samples were finally placed in pure firm epoxy resin and embedded
material was left at room temperature for I hour and polymerized in an oven (60°C) for 4
days. Ultrathin sections in the pale gold range were made on a Reichert lung Ultracut
microtome using a glass knife. Sections were collected on plastic-carbon-eoated copper
grids and stained with 8% uranyl acetate (5 minutes) and lead citrate (10 minutes). The
sections were examined and micrographs were taken on a Philip CM 12 TEM operated at
80 kY.

Results
LM & SEM studies (Figs. I & 2; Table I)
The pollen grains of both Averrhoa species are small to medium-sized and tricolpate.
They are oblate spheroidal to subprolate. In both clones of A. carambo/a and A. bilimbi.
the polar diameter ranged rrom 19.4 f.ill1 (A. carambola clone 82) to 30.1 f.ill1 (upper
whorl anthers of A. bilimbi), while the equatorial diameter ranged from 18.0 /lm.
carambola clone 82) to 27.3 f.ill1 (upper-whorl anthers of A. bilimbi). Pollen grains from
the thrum-eyed form (clone B 17) of A. caram/Jo/({ are significantly larger than those or
the pin-eyed form (clone B2). Upper-whorl anther" of A. /Jilimbi produced significantly
larger pollen grains than those from the lower whorl.
The colpus is long. nearly reaching the poles and equally spaced in the equatorial axis.
The colpus is spindle-shaped and not uniform in width, i.e .. broadening at the centre and
tapering towards the poles. The colpus membrane is smooth and the size of the tectal
perforations diminishes near the colpus.
The pollen wall or sporoderm consists of two layers, the exine and the intine, the exine
being thicker. The tectum ornamentation is tectate-perforate (in A. carambola) or
semitectate (in A. hililllbi) and its surface foveolate (ill A. carambola) or reticulate (in A.
bilimbi). There are no differences in pollen exine sculpluring between long- and short
styled flowers of A. carambola.
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Fig. 1. SEM studies on Averrhoa carambola pollen. A, clone B17, polar view. B, clone
B17, equatorial view. C, clone B17, pollen smface. D, clone B2, polar view. E, clone B2,
equatorial view. F, clone B2, pollen smface. (Scale bars = 1 ~m in C, F; 10 flm in A, B, D,
E).

..

.

Fig. 2. SEM studies on Averrhoa bilimbi pollen. A, Pollen from upper-whorl anther, polar
view. B, Pollen from upper-whorl anther, equatorial view. C, Pollen from upper-whorl anther,
pollen surface. D, Pollen from lower-whorl anther, polar view. E, Pollen from lower-whorl
anther, equatorial view. F, Pollen from lower-whorl anther, pollen surface. (Scale bars = 10
J.l.m in Plates A-E; 1 J.l.m in Plate F).

'.

Table 1. Palynological characters of A. carambola and A. bilimbi, studied with LM and SEM.

Pollen
Characters

Grain size (fJill)
a. Polar axis:
LM (n::::50)
SEM (n::::6)
b. Equatorial axis:
LM (n::::50)
SEM (11::::6)
c. PIE ratio
LM
SEM

A. carambola
clone B17
cloneB2
(Thrum-eyed)
(Pin-eyed)

A. bilimbi

upper whorl

lower whorl

20-(21.8)-25
23

17-( 19.4)-21
19

27-(30.1 )-32
33

21-(23.5)-26
22

19-(21.0)-22
22

16-( 18.0)-20
18

25-(27.3 )-30
32

20-(22.6)-24
21

1.04
1.05

1.08
1.06

l.10
1.05

l.04
l.06

Shape

oblate spheroidal - subprolate

Col pus

nearly reaching poles

Apertural type/system

3-colpate

3-colpate

3-colpate

3-colpate

Tectum

perforate
foveolate

perforate
foveolate

reticulate

reticulate

Unacetolysed pollen grains of open flowers are covered with a layer of pollenkitt or
tryphine-like material, particularly on the tectum surface and inrratectal parts. These
substances may cause the pollcn grains to adhere together during dehiscence.

TEM studies (Figs. 3 & 4; Table 2)
The exine in Averrhoa is characteristic of other dicotyledons in its basic organization. It is
stratified, consisting of tectum. columellae. foot-layer and endexine. Exine thickness in A.
carambola ranged from 0.9 to 2.0 !lm (nexine 2/5 to 6/17 of sexine) whereas in A.
bilimbi. it ranged from 1.5 to 2.4 fJill (nexine 5/23 to 217 of sexine).
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The tectum is characteristically well-developed, forming up to nearly a third of the total
exine thickness. The tectum of A. carambola is continuous. The large gaps in the
mesocolpial tectum are a reflection of the larger lumina in that area. However, the tectum
is discontinuous in A. bilimbi, and is thicker than that of A. carambola.
The columellae in A. carambola are a prominent component and are not uniform in size,
i.e., the columellae become shorter nearer the colpus. In contrast, those of A. bilimbi pollen
are reduced, thin, of lesser extent and can be recognized as discrete entities. Both the foot
layer and endexine are more variable and do not react well to differential electron staining,
making their separation and characterization difficult. The foot-layer is irregular in both;
and it is thick in A. carambola, but thin in A. bilimbi. The endexine is present in all the
exine regions of A. bilimbi. The endexine of both species is thinner than the foot-layer.
There are free standing elements (bacula) in the lumina on the surfaces of A. bilimbi pollen.
The fibrillar intine is two-layered based on the staining affinity and is up to 0.6 )11I1 in
thickness. The undulating intine increases in thickness towards the apertural intine
(oncus). Both the endintine and exintine are mostly continuous with the apertural intine.

Fig. 3. TEM photomicrograph of pollen wall ultrastructure in A verrhoa carambola clone B 17 (c,
columellate infratectallayer; e, exine; fl, foot-layer; i, intine; n, nexine; p, pollenkittltryphine; s,
sexine; sg, starch containing plastid in cytoplasm; t, tectum; scale bar = 1 /illl).
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Fig. 4. TEM photomicrograph of pollen wall ultrastructure in A verrhoa bilimbi (b, bacula; c,
columellate infratectallayer; e, exine; fl, foot-layer; i, intine; n, nexine; p, pollenkittltryphine; s,
sexine; sg, starch containing plastid in cytoplasm; t , tectum; scale bar = 1 ).ll11).

The cytoplasm of the mature pollen grain is occupied by many plastids containing starch.
Endoplasmic reticulum and many mitochondria can also be seen in the cytoplasm.

Discussion
LM & SEM studies
As in other Oxalidaceae, the pollen grains in Averrhoa vary from oblate spheroidal,
subprolate to prolate and from small to medium-sized spores (Erdtman 1966).
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Table 2. Palynological characters of A. carambola and A. bilimbi, studied with TEM.

A. carambola
clone B17

A. bilimbi
upper whorl

Sexine

tectate

semitectate

Tectum

thin

thick

columellae

columellae

Columellae

uniform, prominent

thin discrete entities

Foot layer

thick

thin

Exine thickness (flill)
(n=lO)

0.9-2.0

1.5-2.4

Sexine thickness (111ll)
(n=IO)

0.5-1.7

1.4-2.1

Nexine thickness (flill)
(n=10)

0.2-0.6

0.3-0.6

0.3-0.6

0.3-0.6

Pollen Characters

lnfratectallayer

Intine thickness
(n=IO)

(~un)

Known polar diameter measurements of the pollen of other Oxalidaceae range from
21 flill (in Biophytum abyssinicum) to 63 Ilffi (in Oxalis howicana) (Erdtman 1966). 3
colpate pollen grains appear typical of Averrho(l, as has been reported for A. ('([rambo/a
(Ou Yang 1978). A. hilimbi (Tan 1977) and also Oxafis acetosella (Erdtman 1966).
However. 3-colporoidate pollen grains have been ohserved in Sarcothl.'ca (lcuminata and
Ll.'pidohotl)·s staudtii, and 3-colporate pollen grains have been found in Hrpseocharis
I'impinell(jil/ia (Erdtman 1966).
The occurrence of two pollen sizes in A. hilimhi and in the two clones of A. caramhola
has not been recorded before the 1970s, when the studies of Tan (1977) and Ou Yang
(1978) were made. The pollen size differences of heterostylous flowers also known from
Waltheria (Sterculiaceae) (Kohler, 1976). According to Knuth (1906), pollen size
differences occured in heterostylous flowers and each pollen size had its own function.
Ganders (1979) found no relationship between pollen size and style length in 24
heteromorphic species. This strongly indicates that it is not necessary for thrum pollen
grains to be larger in order to grow successfully down long pin styles. It is however,
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possible that the asymmetry of pollen t10w in mo~t heterostylous plants (less pin pollen
going to thrum stigmas) has been selected for the production of more and thus smaller pin
grains. leading to a dimorphy in grain size and hence in pollen reserves (Ganders 1979).
Scanning electron microscope photomicrograph!> showed no differences in pollen exine
sculpturing between long- and short-styled t10wcrs of A. c([ramho/a and A. hilimbi. as has
also been shown for boraginaceous genera (Ray & Chisaki 1957: Opler. Baker & Frankie
1<)7:'1 ).
Chin & Phoon (l9R2) reported that under SEM the pollen grain of A. ("aramhola was
stick) and harrelshaped at anther dehiscence. These pollen grains swelled up to about
20--24 l.un when wet and revealed three large eolp1. The exine is pockmarked with tiny
~pherical depressions. Howe\er. the present study shows that the pollen grain of A.
("(//wnho/a is oblate spheroidal to suhprolate. Illcasuring 18-23 11m and is perforate
foveolate. These dilTerences may be a retlection of the preparation techniques.

TEM studies
As early as 1<)34. Potonie had recognized the diftcrence hetween pollen structure and
sClIl pturing and noted that this distinct ion was "ahsol utel y necessary for the descri ption of
certain specimens'·. This distinction was also noted hy Faegri & Iversen (1950. 1964).
However. many slUdies. including that of ErdlImn (1<)66). have failed to distinguish
betwcen structure and sculpturing when providing pollen grain descriptions. However. the
scan ning e kctron micro<.,copc wi II di stingu i sh het \\ cen pseudurcticulate and eureticulatt.:
pollen. while pollen wall sections. when ohsef\cd with the transmission electron
microscope. provc particularly helpful in distinguisiling per-reticulate pollen from supra
reticu late pollen.
AI'('/"/"ho{{ pollen exine is especially interesting hecause of its unique ultrastructural

organization. The present study clarifies the fine stl"Ucture of three principal sporoderm
features. including the nature of the tectum and the structure of the infrateetum and the
nexine layers.
The pollen of heleroslyloLls cordias (Boraginaceae) appear only weakly dimorphic in
SEM or TEM (Nowicke. Miller & Bittner 1<)8R). In heterostyly. pollen from the short
styled morph is generally larger than that uf the long-styled morpho and this also appears
to be the case in the present study. In sect. Cordia pollen from the short-styled morph is
usually larger than that of the long-styled morpho hut there is much variation \vithin a
sample (Nowicke & Miller 1990).
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The germination and development of pollen tube~ require energy. as well as the
elaboration of wall-materials. callose. etc .. within tl1l' tube. and these must be pnl\lded
initially by reserve!> in the pollen grain, although ~ome additional reserves Illay be picked
up from stylar tissue. Such reserves may be in the form of fixed oils. sugaIS or starch (Oll
Yang 1978, Baker & Baker 1979. Shivanna & Johri 1985). In the present stuLly. the
cytoplasm of mature AI'errhoQ pollen was seen to have many plastids containing '>larch.
Baker & Baker (1979) have noted ten famiIie:-.. including the Oxalidaceae. that are
characterized by starchy mature pollen grains. In inseL't-pollinated flower,> where nectar is
the only rcward tor the pollinator. there may be "ekctioIl for starch-containing p()llen.
This occurs because metabolically. it will be easy [\1 turn any "ugar<. supplied to the
developing pollen grains by the tapetum into starch lather than into (lil. anc! also eLl"y to
break down starch into the sugars used in respiration. \\ all-building. and eallose
production in the pollen tube (Baker & Baker 1979)
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Ilex (Aquifoliaceae) on Mount Kinabalu, Sabah
Susyn Andrews

Royal Botanic Gardem.. Kew,
Richmond. Surrey. TW9 3AE, England

Summary. Fourteen species of flex are enumerated for Mount Kinabalu in Sabah. These
include two apparently unnamed species and a species currently identified as J/ex sp. aft:
wightiana Wall. ex Wight. One of the unnamed specil's. as well as J. z\'gophyUa Merr. and
I. revoluta Stapf. are probably endemic to the Kinabal Ll area.

Much of the work for this treatment was compiled for the botanical inventory. "The
Plants of Mount Kinabalu". The first volume. "Fern, and Fern Allies" appeared in 1992,
while "Orchids" was published in 1993. It will be some years yet before the dicoty ledon
volumes are published (J.H. Beaman. pers. comm.), and the Aquifoliaceae account is too
small to publish as a separate volume. Very little has heen published on the J/ex species of
Mount Kinabalu and this account is the first publication after thc studics of Stapf (\ 894).
Loesener (1901), Merrill (1939). Heine (1953), Meijer (1967), Cockburn (1972) and
Corner ( 1978).
There are some fourteen species of J/ex growing in the Kinabalu area, three of which
seem to be new species endemic to the area. All are evergreen and the majority gn)\\
around the Park Headquarters (1524 m) and above to 3150 m. No new taxa ur
combinations are pub] ished here, but several new geographic records are reported for the
first time.
Four species. J/ex Opposilijc)lia, J. zygophvlla, I. rCl'o/lIto, and J/ex sp. 1 are all endemic to
Sabah, and the latter three taxa occur only in the area of Kinabalu. \10re material needs to
be seen of /lex sp. 2 and /lex sp. aff. wightiana in order to confirm their identities. J.
clemensiae and I. havilandii are found only on the island of Borneo.
Unusual for a genus that tends to have alternate leaves, two taxa found on uItrabasic
derived soils have opposite leaves-I, oppositij()/iu v"ith large, broadly oblong. sessile
foliage and I. zygophyLLu with smaller leaves and short petioles. Of the alternate-leaved
species, J. havilandii is by far the most common, with its small. often recurved, tough
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leaves. It can be seen as an erect shrub, a small multistemmed tree or occasionally as an
epiphyte from 914-3434 m. 1. clemensiae from the Penibukan Ridge and MI. Nunkok is
another epiphytic shrub or liana but has not been collected in the Kinabalu area since the
1930s.
On the trails around the Park Headquarters and along the sunny side of the Kamborangoh
Road, I. spicata can be seen. This is a gawky, virgate shrub with leathery leaves growing
mainly at the ends of branches. 1. triflora. a widespread Asiatic species, ha~ heen found
recently as seedlings along the Summit Trail from 1981-2120 m. The finely serrate.
bright green leaves are punctate-dotted beneath and the pink flowers are followed by
glossy black fruits.
1. reIJo/uta is a small shrub found only from Carson's Camp to just below the Gunting
Lagadan Hut on the Summit trail. It is an attractive holly with gloss) dark green foliage,
white to pale pink flowers and large purplish-black berries.

Below Park Headquarters. the more lowland hollil's occur. Some of these can become
large trees, such as 1. cissoidea, which has been recorded at Kundasang as reaching 38 m
tall. This is a pubescent. chartaceoLls-leavcd species with spicate intlorescences and tiny
reddish-black fruits. 1. g/omeralo can grcm to 20 III at IJ II m and is noticeable for its
yellowish-green flowers and very large. red fruits. f. lIIu/uccellsis has been reported as a
climber from the Bambangan river. but it occurs elsewhere in Sabah as a small tree or an
epiphytic shrub. This can easily be distinguished by its cristate stigma and the small dark
red fruits containing up to 23 pyrenes. I. cylllOsa occurs widely throughout South-east
Asia, but has rarely been collected within the Kinahalu area.
flex species can often be confused with other genera. especially when sterile and at higher
altitudes, e.g., I. ~-,"g()ph\"lI(/ and i'vhrica jill'unica: I. havi/ul/dii and \'(I("cinillill Sf(/pf/{/III1In.
Eurya spp., Macrosoien spp., Rapanea dasvphylla and PO/VOSI/l(/ hookeri can be
misleading as well.

Key, emphasising field characters
I a. Leaves opposite, or usually so.

2a. Leaves sessile; leafbases cordate to semiamplexicaul ................. 7. f. oppositifolia
2b. Leaves petiolate; leatbases attenuate to subcordate.
3a. Tree to 15m; leaves spathulate or obovate, punctate beneath ...................... .
..... .... ......... .... ............. ............... ... ....... ... .... .... ..... ..... ......... ..... ......... . 1-1-. Ilex sp. 2
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3b. Shrub, rarely a tree to 10m high; leaves obovate or elliptic, epunctate
....... ........ ................................... .............................................. 11. I. zygophylla
1b. Leaves alternate.
4a. Trees; leaves chartaceous, rarely semi-chartaceous.
5a. Branches shortly puberulous, channeled (when dried); inflorescences spicate
.......................................... ......................... .... .................. ............ 1. I. cissoidea
5b. Branches glabrous, not channeled; inflorescences not spicate.
6a. Branches grey or white, peeling, with prominent lenticels ..... 3. I. cymosa
6b. Branches dark brown, not peeling, lenticels not prominent .................... .
............................................................................ 12. /lex sp. ajf. wightiana
4b. Shrubs, less often trees or climbers; leaves coriaceous, rarely semi-coriaceous.
7a. Leaves epunctate beneath; large tree to 20 m ............................ 4. I. glomerata
7b. Leaves punctate beneath; not as above.
8a. Inflorescences spicate.
9a. Always an epiphytic shrub or liana ............................. 2. I. clemensiae
9b. Small tree or shrub, rarely an epiphytic climber.
lOa. Leaves markedly punctate below; branches puberulous .............. ..
................... ...... ......... ............. ................. ............ 6. I. malaccensis
lOb. Leaves less markedly punctate below; branches glabrous .......
.................................................................................... 9. I. spicata
8b. Inflorescences not spicate.
11 a. Leaf margins entire or revolute.

12a. Shrub to small multi stemmed tree to 12 m high; leaf margins
without teeth ....................................................... 5. I. havilandii
12b. Shrub to 5 m high; leaf margins with several small teeth ........
....... ....... .... .... .... ....................................................... 8. I. revoluta
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II b. Leaf margins crenate or serrate, never revolute.
13a. Shrub to small tree to 8

111

high: fruits black .......... 10. l. tr(flora

l3b. Shrub to 2.5 m high: fruits dark red to purple .......... 3. Ilex sp.

J

The species on Kinabalu
In the following enumeration, type specimens are cited only for taxa described from
Mount Kinabalu. the exception being l. OFC'stC'S Va! dlllitC'/l.lis (uncler l. /wl'i!andii). The
ahbreviations S;\JP and UKMS stand for thc herbari~l of thc Kinabalu Park and the Sahah
Campus of the Universiti Kebangsaan Malaysia. respectively.

1. IIex cissoidea Locs., Monogr. Aquifol. I (1901) ..DO: Meijer in Bot. "Jews Bull. Herb.
For. Dept. Sabah <) (1967) 90.
Trce to 38 m high. Branches puberulous, channeled when dried. Leaves alternate.
chartaceous. Intlorescences spicate. Flowers white. Fruits reddish-black.
DISTRIBUTION. Elevation: 396-1859 m. Known also from Sumatra. Sulawesi. Sarawak
and Kalimantan.
ECOLOGY. Primary and secondary forest, along shady ridges or

streaI11~.

KINABALU SPECIMENS EXAMINED-Dallas: 914 111, Clemens 26527 = 26689 (K.
L). Kamborangoh Road: 1660 m, Andrews 860 (K, SA~. SNP, UKM). Kg. Kinasaraban:
1341 m. M~(jin SAN 26772 (K. LJ. From Kaung Oil path to Singarron: 396 m. DomlOll
282 (L). Kunclasang: 1295 m. Wood C't ill. SAN 15445 (K, L): 1372 m. Singh SA:-.J 27490
(K, L). Singh SAN 28288 (K. L): 1859 m. Miki! SAI\ 28878 (K. L. Sl'\P). Poring: Binideh
SAN 64245 (K). Sosopodon: 1440 m. Bw/ak SA[\; 32297 (K. L): 1372 111. Mikil SAN
46787 (K. L. SNP). Termi)i el al. SAN 76646 (K). Ulu Liwagu and Ulu Ylesilau: 1219 m.
Chew ef nl. RSNB 2727 (K, L).

2. IIex c1emensiae Heine in Mitt. Bot. Munchen 6 ( 1953) 208. Types: Clemens 31218,
50259.32083 (not 32085). Sabah, Mount KinabalL!. Penibukan (syntypes M: isosyntypes
K~L!)

Epiphytic shrub or liana. Branches shortly puberulous when young, later glabrous. Leaves
alternate. coriaceous, punctate beneath. Inflorescences spicate. Flowcrs white. Fruits clark
purple.
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DISTRIBUTION. Elevation: 1067-1524 m. Known also from Mt. Lotong and Mt.
Trusmadi in Sabah, and in Sarawak and Brunei.
ECOLOGY. On montane ridges.
KINABALU SPECIMENS EXAMINED-Mt. Nunkok: 1372-1524 m, Clemens, s.n.,
15.4.1933 (BM). Penibukan: 914-1219 m, Clcmens 32083 (not 32085) (K L), 31218 (L);
1067 m, Clcmens 40954 & 40716 (K, L); 1219 m. Clcmcns 40646 (K, L); 1219-1524 m.
Clemens 30633 (K. L). 40607 & 50259 (K L). 3159~ (K. L). 31269 (L)

3. Hex cymosa Blume, Bijdragen (1825) 1149; Meijer in Bot. News Bull. Herb. For.
Dept. Sabah 9 (1967) 91.
Tree to 15 m. Branches grey or white. peeling, with prominent lenticels. Leaves alternate,
chartaceous. Tnflorescences cymose. Flowers white to greenish-white. Fruits red.
DISTRIBUTION. Elevation: 1372-1402 m. Known also from the Malay Peninsula.
Thailand, Sumatra and neighbouring islands. l,na. Celebes. Moluccas. Sarawak. Brunei.
Kalimantan and the Philippines.
ECOLOGY. Primary and secondary forests on hillsides and slopes.
KINABALU SPECIMENS EXAMIl'iED-Mile 35, Ranau Road: 1372 m. Gibot SAN
60567 (K, L). Mile 57, Poring Road: c. 1402 m, L(~jllngah SAN 44673 (K. L).
Clemens 40734 (K), from the Penibukan ridge at 1219 m, could be this species. It has
immature flower buds and is inadequate for certain identification.

4. Hex glomerata King in l. As. Soc. Bengal 64 (2)( 1895) 134: Kiew in Tree Fl. of
Malaya 3 ( 1978) 5.
Tree to 20 m high. Branches glabrous, channeled when dried. Leaves alternate. semi
coriaceous. Inflorescences fasciculate. Flowers yellowish-green or yellow. Fruits reeL c. I
cm diameter, wrinkled when dried.
DISTRIBUTION. Elevation: 1219-1524 m. Known also from Assam. Burma, Malay
Peninsula, Sumatra, Sarawak and Brunei.
ECOLOGY. Primary and secondary hill forests.
KINABALU SPECIMENS EXAMINED-Bundu Tuhan: 5J'aikeh SAN 74148 (K, L).
Kundasang: 13 11m, Brand et al. SAN 25328 (K L). Mesilau: Madani SAN 76469 (L).
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Mesilau River: Tikau SAN 28948 (K, L); 1372 m, Chew & Corner RSNB 7058 (K, L);
1524 m, Chew & Corner RSNB 4906 (K, L). RSNB 4983 (K). Mesilau Trail: 1524-1829
m, Chow & Madani SAN 74543 (K). Pinosuk Plateau: 1524 m, Chai & Illias RSNB 6029
(K. L). Sosopodon: c. 1372 m, Madani SAN 36793 (K. L); 1433 m, Tikau SAN 33707
(K, L). Near Sungai Liwagu: Lajangah SAN 33080 (K, L). Tenompok: 1524 m, Clemens
28843 (K. L). Vlu Liwagu & Ulu Mesilau: 1372 m. Chew et af. RSNB 2773 A (K). Mile
37~ Tamparuli to Ranau Road: 1219 m, Taipin SAl\; 42516 (K, L).

5. Hex havilandii Loes., Monogr. Aquifol. 1 (1901) 423; Meijer in Bot. News Bull. Herb.
For. Dept. Sabah 9 (1967) 90.

I. vacciniifolia Stapf (non Klotzsch ex Reiss) in Trans. Linn. Soc. Ser. 2 (4) (1894) 140.
I. vacciniifolia Stapf (non Klotzsch ex Reiss.) var. camptoneura Stapf lac. cit. Type:
Haviland 1186, Sabah, Mount Kinabalu (holotype K!).

I. ~'acciniifolia Stapf (non Klotzsch ex Reiss.) var. suhenen'is Stapf [oe. cit. Type:
Haviland 11 J4, Sabah, Mount Kinabalu (holotype K!).
I. hm'ilandii Loes. var. camptoneura (Stapf) Loes., Monogr. Aquifol. 1 (1901) 423.
I. hm'ilandii Loes. var. sllhenen'is (Stapf) Loes. loco cit.
I. orestes Ridley var. dulitensis Airy-Shaw in Kew Bull. 9 (1939) 510. Type: Richards
J769, Sarawak, Mount Dulit (holotype K !)*.
Erect shrub or small, multistemmed tree to 12 m. Bark greyish-white. Branches shortly
puberulous, channeled when dried. Leaves alternate, coriaceous, punctate below.
Inf10rescences in axillary racemes. Flowers white. or with pink to purple tinged outer
lobes. Fruits purplish-black or reddish, closely wrinkled when dried.
DISTRIBUTION. Elevation: 914-3434 m. Known also from Sarawak, Brunei and
Kalimantan.
ECOLOGY. Ridges in montane forest.
There is a possibility that there might be two varieties within this species, one represented
by I. orestes var. dulitensis. Further study is necessary and for this treatment all
specimens of I. orestes var. dulitensis are marked with an asterisk.

KINABALU SPECIMENS EXAMINED-Carson's Camp: C. 2700 111, Kokawa &
Holfa 3330 (L); 2438 m, Sato, s,n.* (UKMS). Colombon River: 2438-2743 m, Clemens
33941* (K, L); 2591-2896 m, Clemens 33915* (L). Colombon Basin: 1524111, Clemens
supple. 17.8.1933* (L). East Ridge: SNP 2418* (SNP), SNP 2419* (SNP). Eastern
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Shoulder: 2438 m, Chew et al. RSNB 1067 (K, L), RSNB 1080 (K, L); 2743 m, Chew et
al. RSNB 1106 (K, L); c. 2743 m, Collenette 770* (K); 3200 m, Chew et al. RSNB 770*
(K, L), RSNB 776* (K, U: 3168 m, Chew et al. RSNB 1135* (K, L). Gurulau Spur: 2438
m, Clemens 50950* (K, L), 51205 (K, L); 2438-2743 m, Clemens 50633 (K); 3353 m,
Clemens 50882 (K, L). Kamborangoh Wireless Station: 2099 m, Sinclair et al. 9059 (K,
L). Above Kamhorang:oh: 2134 m, Mikil SAN 56274 (K): 2743-3048 m, Clemens 28913
(K, L); 3048 m, Meijer SAN 29262* (K, L). Kinabalu: Cockburn SAN 82975 (K); 2466
m, Kamaru, .1.11. (UKMS): 2550 m, Kitayama K·613 (UKMS); 3070 m, Kamanl, S.II.~'
(UKMS). Mamut Hill: 1400-1650 m, Kokwt'a & Hotta 5329* (L); 1500-1600 m,
KokmV{/ & Hotta 6050* (L), 6064* (L). Marai Parai: 1490 m, Andrews 874 (K, SAN,
SNP, UKMS); 1524 m, Clemens 32339* (BM); Clemens 33196* (K, L); 1524-1829 m,
Clemens, s.n., 5.4.1933* (L); 3353 111, Clemens 32320 (K, L). Mesilau Cave: 1829 m,
Chew et al. RSNB 4820* (K). Mesilau Front: 2743-3353 m, Chew et al. RSNB 5880*
(K). Mesilau River: 2743 m. CheH' et al. RSNB 5995* (K, L). Mesilau Route: c. 2438 m,
Meijer SAN 38575 (K, L). Mt. Nunkok: 1676 m, Clemens 32645* (K. L). Near Paka
Cave: 2987 111. Smrthies S. 10633 (K. L). Above Paka Cave: 3200 m, Meijer SAN
29299* (K, L): 3200-3400 111. Kokawa & Hot/II 3458'~ (L). Paka Cave: 3108 m.
Cockburn & Aball SAN 83000* (K. L). Trail to Paka Cave: 2840 111, Andrews 894* (K).
Pakka Pakka: 3108 Ill. ?Holttum SFN 27636* (K). Penataran Basin: 1829 m, ClelllellS
34215* (K L). Panar Laban: 3353 Ill. Stone 11385 (L). Weber SAN 54725* (K); 3434
m, Anderson S. 27080* (K. L); Meijer SAN 54279' (K L). Near Panar Laban: 3290 m,
Smith 484* (l). Pinosuk Plateau: 1676 m, Chell el (//. RSNB 1860 (K. L). Pondok Ubah:
2097 Ill. Andrews 823 (K. SAN, SNP). Between Power Station & Carson's Camp:
1800-2600 111, Hotta 3783 (L). Ranau: 2134 111, Mikil SAN 29052 (GH). Penibukan:
1219-1524 m, Clemens, S.n., 4.1.1933* (K, L), s.n., 13.1.1935* (K L), .1.11., 1931-1932*
(BM), Clemens 31405* (K, L). 30911 = 30908* (K L), 31403* (B.\1); 1524111, Clemens
40667* (K, L). Summit Trail: 1980 m, Andrews 876 (K, SNP); 2730 111, Andrews 891 *
(K, SNP); 2438 m, Anderson 3098* (GH); 3150 m, Andrews 899 (K. SAN, SNP).
Summit Trail Behind Carson's Camp: 2530 m, Andrews 879* (K. SAN, SNP, UKMS).
Above Shcila's Plateau: 3400 m, Fuchs & C(lUellell!' 21432" (K. L). Tenolllpok: 1524 m,
Clemens 29475A (K, L), 29475* (K, L). Ulu liwagu: c. 3200 m, ?Holttum SFN 27627
(K). Upper Kinahalu: 2438 111, Clemens 50823 (K): above 1829 Ill, Clemens 28889* (K).
West Route From Park HQ: 914 m, Argentel al. 14()4* (K). Shelter I & II: 1981-2134111,
Sato 1175'" (UKMS).

6. Ilex malaccensis Loes., Monogr. Aquifol. I (1901) 432; Ridley, Fl. Malay. Pen. 1
(1922) 437; Kiew in Tree Fl. Malaya 3 (1978) 8.
Small tree, shrub or epiphytic climber. Branches puberulous. Leaves alternate, semi
coriaceous to coriaceous, markedly punctate below. Inflorescences spicate. Flowers
white, stigma cristate. Fruits dark red.
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DISTRIBUTION. Elevation: 1219-1650 m. Known also from Malay Peninsula, Sumatra,
Sulawesi, Sarawak, Kalimantan, Philippines and New Guinea.
ECOLOGY. Primary forest on hillsides.

KINABALU SPECIMENS EXAMINED-Bambangan River: 1524 m, Chew & Comer
RSNB 4429 (K, L). Bundu Tuhan: Gihot SAN 49424 (K); Saikeh SA:-.I 74142 (K, L).
Kundasang: 1219 m, Mikil SAN 38724 (K. L); 1372 m, SAl\J 42796 (SNP). New Road
Between Mamut Camp & Sg. Berambung (Bambagun): 1400-1650 m, Kokaw([ & Hott([
55 IS CL).

7. Hex oppositifolia Merr. in 1. Am. Arb. 20 (2)(1939) 233. Type: Clemens 31108 (=
30968), Sabah, Mount Kinabalu. Penibukan (holotype A!; i~otypes K! L! NY!).
Shrub or tree to 18 111. Branches puherulolls, rarely glabrous. Leaves opposite. coriaceolls,
sessile; hases cordate to semiamplexicaul. Inflorescences in compound cymes. Flowers
white, pink and white or purplish-pink edged with whitc. Fruits purplish-red.
DISTRIBUTIO'l. Elevation: 1219-1542111. Known also from Bukit Tawai in Sabah.
ECOLOGY. Ncar ridgetops or crests of open montane forest on exposed bog on
ultrabasic-derived soils.

KINABALU SPECIMENS EXAMINED-Marai Parai: Clemens 10976 (GH): 1495 m,
Andrews 873 (K, SAN, SNP, UKM); 1524111, Clemel1s 31895 (L). 32249 (U. 32557 (K,
L); 1560 m, Andrews 866 (K, SAN, SNP, UKM), 867 (K, SNP), 868 (K), 869 (K), 870
CK), 871 (K), 872 (K, SNP). Penihukan Ridge: ClellIens 31108 (= 3(968) (A. K, L NY);
1524 111, Clemens 50318 (K, L); 1219-1524 m, Clemens 31375 (K, L): 1219 m. Clemens
40539 (K, L).

8. Hex revoluta Stapf, Hook. Icon. Plant. Sel'. 4 (\ 8(3) pI. 2263: Stapf. Trans. Linn. Soc.
Ser. 2 (4)(1894) 139: Loesener, Monogr. Aquifol. I (! 901 ) 422: Meijer in Bot. News
Bull. Herb. For. Dept. Sabah 9 (1967) 90. Type: HW'i!wul 1087. Sabah, Mount Kinabalu
(holotype K!).
Stiffly erect shrub to 5 m high. Bark silvery-grey. Branches shortly puberulous, channeled
when dried. Leaves alternate, coriaccous: margin revolute with several small teeth.
Inflorescences in few-flowered cymes or solitary. Flowers white or shell-pink. Fruits
purplish-black, closely wrinkled when dried.
DISTRIBUTION. Elevation: 2438-3505 m. Known only from the Kinahalu area.
ECOLOGY. Opcn montanc forest on ultrabasic-derived soils and overlying granite.
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KINABALU SPECIMENS EXAMINED-Gurulau Spur: 3353 m. Clemens 50806 (K,
L). Marai Parai: 2134 m, Clemens 32313 (L); 3353 m, Clemens 32315 (L). Kinabalu:
Clemens, s.n., ?28.3.1932 (BM); Haviland 1087 (K): 2438-2743 m, Meijer SAN 29253
(K, L); Cockburn SAN 82974 (K, L); 3310 m. iltn{wt: s.n. (UKMS). Paka-Paka Cave:
3048-3505 m, Gibbs 3125 (K). Above Paka Cave: 2845 m. Alldrews 897 (K, SAN. SNP),
898 (K, SAN, SNP); 2896 Ill, Meijer SAN 29268 (K l); 3048 m, Sinclair et at. 9129 (L);
3108 m,Andrews 815 (K, SAN, SNP), 816 (K SAN. SNP). 817 (K, SAN, SNP), 818 (K).
820 (K); 3200 m, Meijer SAN 28559 (K). Upper Kinabalu: Clemens 29887 (K, L). Panar
Laban: 3290 m, Snlith 481 (L); 3434 m. Anderson S. 27084 (K); 3505 m. Weber SAN
54722 (GH), SNP 2341 (K, SNP). Ranau: 3200 m, Sato 2320 (UKMS); 3353 m, Sato 267
(UKMS); Sato et al. 1799 (UKMS). Summit Trail: SNP 1614 (K): 2530 m, Andrews 880
(K, SNP); 2650 m, Andrews 888A (K); 2700 m, Andrews 902 (K); 2700-3200 m,
Kokawa & Hotta 3427 (L); 2845 m. Andrews 896 (K, SAN. SNP. CKMS); 3125 m,
Andrews 900 (K).

9. lIex spicata Blume, Bijdragen (1925) 1149: \1eijer in Bot. News Bull. Herb. For. Dept.
Sabah 9 (1967) 89.
Tree or shrub to I() m high, occasionally epiphytic or climbing. Branches glabrous.
Leaves alternate. coriaceous. punctate beneath. Intlorescences spicate. Flowers white.
Fruits reddish to purplish-black.
DISTRIBUTION. Elevation: 1219-1829
Sarawak, Brunei and Kalimantan.

Ill.

Known also from Sumatra. Java, Sulawesi,

ECOLOGY. In primary montane forest. on sunny ridge tops.

KINABALU SPECIMENS EXAMINED-Bukit Burong Shelter: 1460 m. Andrews
864 (K, SAN. SNP). Bambangan River: 1524 m. Chell & Corner RSNB 4477 (K 10).
Gurulau Spur: 1829 m. Clemens 50400 (K, L). Behind HQ near River: 1524-1676 Ill,
Kanis SAN 50144 (K, SAN). Kamborangoh Road: 1630 m, Andrews 861 (K, SAN. SNP,
UKM), 862 (K. SAN, SNP, UKM). Kiau View Trail: 1590 m, Andrews, 1.11. (K).
Kinabalu: 2134 Ill. Haviland 1201 (K); 1829 m, Saikeli SAN 82752 (K, SAN). Malllut
Hill: 1400-1650111. Kokawa & Hotta 5315 (L). Malllut Ridge: 1500-1800 m, Kokmva &
Houa 5934 (L). Marai Parai: 1524 m, Clemens 32317 ell. Numeruk Ridge: 1829 m,
Clemens 3083 (BM, GH). Penibukan: 1219-1524 m, Clemens, .1'.11., Jan. 1933 (K, L),
30753 (K, L), 30839 (GH, BM), 31273 (K l), 31567(K, L), 32134 (l). Pinosuk Plateau:
1524 m, Chew et ai. RSNB 2176 (K, l). Mile 35, Ranau Road: 1372 m. Gibot SAN
60643 (K, L). Sosopodon: 1372 111, Meijer SAN 42798 (K, L); c. 1463 m. Mikil SAN
38614 (K, L). Tenompok-Kamborangoh Road: 1676 m. Mujin SAN 33766 (K, L).
Tenompok: 1524 m, Clemens 29530 (K, L). Upper Kinabalu: Clemens 28920 (K). 29921
(K, L).
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10. Hex triflora Blume, Bijdragen (1825) 1150. Loesener, Monogr. Aquifol. I (1901)
34-+; Kiew in Tree Fl. Malaya 3 (1978) 9.
Shruh to small tree to 8 m high. Branches shortlY puberulous, channeled when dried.
Leaves alternate. coriaceous, prominently punctate beneath. Inflorescences cymose and
solitary. Flowers white or pale pink. Fruits black, closely wrinkled when dried.
DISTRIBUTION. Elevation: 900-2120 m. Known also from tropical China, Hong Kong,
northern India, Malay Peninsula, Thailand, Lao~. Vietnam. Sumatra, Java, Moluccas,
Sulawesi. Kalimantan and Sarawak.
ECOLOGY. Montane moss forest, in shade or on ridgetops.

KINABALU SPECIMENS EXAMINED-Dallas: 914 m, Clemens 26995 (K). Marai
Parai: c. 900 m, SNP 2738 (Sl\JP). Summit Trail: 198] m, AndrC\vs 824 (K): 2120 m,
Andrews 904 (K, SAN, SNP).

11. Hex zygophylla Merr. in J. Am. Arb. 20. 2 (\ 939) 224; Meijer in Bot. News Bull.
Herh. For. Dept. Sabah 9 (1967) 89. Type: Clemens 51073, Sabah. Mount Kinabalu,
Gurulau lobang (holotype A; isotypes G! K! L! UC).

Shrub, rarely a tree to 10 m high. Branches shortly puberulous. Leaves opposite to
subopposite, coriaceous; petioles 2-7 mm. Inflorescences in compound cymes. Flowers
pink in bud. opening white. Fruits purple, slightly tuherculate when dried.
DISTRIBUTION. Elevation: [524-3353 m. Endemic to Sabah.
ECOLOGY. Open montane forest on llitrahasic-derived soils.

KINABALU SPECIMENS EXAMINED-Carson's Camp: 2530 m. Andrews 881 (K,
SNP). Gurulau lobang: Clemens 51073 (A, G, K, L, UC). Above Kamborangoh Wireless
Station: 2134-2972 m, Boyle et al. 439 (E). 440 (E): 2286 m. Meijer SAN 29260 (K).
SAN 38419 (K, L): 2300-2700 m, KokQ\\'(/ & Hotfa 3319 (L); 2438 m, Sinclair 9098 (E,
L): c. 2438 m, Meijer SAN 21054 (K), SAN 29162 (K). Kinabalu: c. 2438 m. Meijer
SAN 29251 (K, U; KEP 80347 (KEP); 2737 m, Kamanl, s.n. (KEP). Upper Kinabalu:
Clemens 27877 (K, L). Kunurangis: 2438 m, KEP 71688 (KEP, L). Lipsans Trig: 2896 m,
Alldrews 821 (K, SAN. UKMS). Paka Cave: 2438 m, Meijer SAN 22074 (K, L). Above
Paka Cave: 3292 m, Andrews 819 (K). Panar Laban: 2743-3048 m, Sato 1211 (UKM);
3353 m, Stone 11378A (L). Above Panar Laban: 2600-3300 m, HOll 260 (K, L). Ranau:
Sato & Jipanin 1070 (UKMS). Pig Hill: 2000-2300111, Beaman 9835 (K). Summit Trail:
2550 m, Andrews 885 (K, SNP); 2621 m, SNP 1662 (SNP); 2650 m, Andrews 887 (K,
SNP): 2850 m, Oga/a 11233 (U: 2896 m. AI/drews 822 (K, SAN, SNP, UKMS); c: 2896
Ill. ,4ndrnn 825 (K). Tnmboyuknn: 2621 m, SNP 2()1 (SNP).
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Chew et ai. RSNB 846 (K, L), from the Eastern shoulder at 2896 m on Kinabalu, may be
this species. It is represented by insufficient material.

12. Hex sp. aff. wightiana Wall. ex Wight

Tree to 18 m high. Branches dark brown, not peeling. Leaves alternate, semi-chartaceous.
Inflorescences fasciculate. Flowers white. Fruits brownish-red. hispid when young.
DISTRIBUTION. Elevation: 1280-1524 ill. ?Endemic.
ECOLOGY. Primary lower montane forest.
KINABALU SPECIMENS EXAMINED-Sosopodon: 1280 ill, Meijer SAN 42466
(K); Meijer SAN 42476 (K); Gihot SAN 60625 (K, L); c. 1372 ill, Mikif SAN 46711 (K,
L). Tenompok: 1524 m, Clemens 28808 (K, L), 28808A (K. L), 29245 (K, L).

13. Hex sp. 1

Shrub, stift1y erect to 2.5 m high. Branches glabrous, channeled when dried. Leaves
alternate, coriaceous. punctate below. Inflorescence fasciculate or solitary. Flowers white
with pink or deep red on reverse of petals. Fruits dark red-purple, large.
DISTRIBUTION. Elevation: 214-2650 m. Endemic.
ECOLOGY. Open montane forest on ultrabasic-derived soils.
KINABALU SPECIMENS EXAMINED-Marai Parai: 2134 111, Clemens 32313 (L).
Summit Trail: Andrews 890 (K, SAN, SNP): 2550 m. Andrews 884 (K, SNP): 2600 m.
Andrews 886 (K); 2650 m, Andrews. 888 (K), 889 (K. SAN. SNP).

14. Hex sp. 2

Tree to 15 m tall. Branches glabrous. Leaves opposite or slightly alternate, spathulate or
obovate, coriaceous, punctate below. Inflorescences spicate.
DISTRIBUTION. Elevation: 1524 m. ?Endemic.
ECOLOGY. Montane forest.
KINABALU SPECIMEN EXAMINED-Mesilau River: 1524 m, Chew & Corner
RSNB 4885 (K, L).
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of Sabah and Sara wak
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Summary. Two new ~pecics and two nc\\ \ancti~s of Kokl}()Jw. ~lilLl ..,ix nt'\\ spc,. ic', and
one new variety of Microtropis. from Sabah and SaraVvak.. all' dc',nibeJ. /\lIcro[m!){\
horneensis Merr. is reinstated as a distinct species.
- - _..

__ __ .__ ... _
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_

....

In the course of studying the Celastraceac fur the Tree Fillra "I "'ahah anu :-'"l'a\val<
Project. several new taxa have been recogni,ed. Chesc illl:ludt.· twe; IiC" "p"lil~S of
Kokooll{l known from Sahah. apparently rather rare. and t\\O nnv \ dritlie" ill tilL ..,alljl~
genus from Sarawak, which are probably of very localised di"rlbutlon. A.ISO in
Microtropis. five species from Sarawak and two froJ:! Sabah have belll fmlnd [0 be new.
Evidence for the reinstatement of Microtropis horneeillis Merr.. pre\ HHi>l) considered a
synonym of M. platyphrllu Merr., is provided.

Kokoona leucoclada Kochummen sp. nov. specie., rWl1ulis a/his c[ fructihus puslUiis
magnis ohsitis distinctissima. Typus: Amin & FllIllcis SAN 12931)9, Sahllh, Rani/it
(h%typus SAN; isotypi K, L).
(Fig 1)
Medium to large-sized tree to 35 m talL 20 ern diameter. Bark gley, ~mlluth_ illllLT h<lrk
pale hrown. Sapwood ochre. Twigs whitish younge .. t tlaltened WIth !()r,gituhn~,: median
grooves. Leaves leathery, drying to grey brown, elliptic to oblong. ](l:~:?() em 1\ 6.S I()
em; base cuneate. margin faintly wavy, slightly recurved, apex poi!],(',!: IDldrib r,li>,(d
above, keeled below; lateral veins 10-12 pairs, visible on both surface-,. (i1~\lilCt!) iooring
near margin; intercostal veins reticulate. very faint; petiole 1-1.5 cm lung Ill! iill""C;CC!1ces
axillary. to 14 em long. rachis rectangular. greyish. Flower" (im1l1aturei ~('~';lit'. s,iln('l1(ko
by 5 bracteoles. Fruit 16 C111 x 6 cm. with large pustules outside. on a 20-ell! l<\il'~ ·,talk.
Seeds 12 em x 2.5 crn.
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Fig. 1. Kokoona /eucoclada, fruiting branch (from Amin & Francis SAN 129399).

DISTRIBUTION. Endemic to Sabah. Very rare, and known only from two collections,
Amin & Francis SAN 129399 (type) from Ranau <lnd Hepburn, Fox & Meijer SAN
61073 from Sandakan.
ECOLOGY. Lowland forest.
The whitish twigs, which when young are flattened and witt-l longitudinal median
grooves, and the faintly wavy leaf margin, arc distinctIve.

Kokoona littoralis

LUILI.

var.

bakocnsis Koc!zum/llen var. noy.

U

I'm: litlO}(I/e fi)/ill

crasse coriaceis apice rotundatis vel ohtusis venatiolle o/Jscllm ddJ('rl. 7\piiS: Ding !fOil
534, Sarawak, Kuching (h%t)pu.s SAR: isot}puS L!.

Small pole-sized tree to 6 m tall and 2 cm diamekr. Leaves CO(ldCeOUS, oblong wilh
rounded or blunt apices, 5-11 em x 1.5--4 em; lateral and intercostal veins indistincT.
DISTRIBUTION. Locally frequent. known only from Bat-o National Park, Sarawak.
ECOLOGY. Heath forests.

SPECIMENS EXAMINED-BORNEO. SARAWAK: Kuching. Bako National Park.
Ding Hou 534 (holotype SAR, isotype L). Ncar Bkt. Tampi, Bruni:; S 9537 (SAR). S
9539 (SAR). Lintang Path I1ias S. 17893 (A, K, L, SAN, SAR. SING). Top of Tp Sapi,
Brunig S. 9540 (SAR). Mamit S. 34393 (B. K, KEP, L, SAN, SAR). Telok Paku, Chui &
llias S. 17851 (A, BO. K, KEP, L. MEL, SAN. SAR. SING). Telok Pandan He'Lli'. Lee S.
40681 (K, KEP, L, MO, SAN. SAR), Awa & /smawi S. 47055 (K, KEP, L, ,\;10. S;\[\i.
SAR).

The coriaceous leaves. vvith rounded or blunt apice:-. and indistinct venation.
this from K. Lilloralis var. litto ra lis.

(li,tingui~h

Kokoona littoralis Lall'l. var. longifolia KochUlnll1(,1/ var. nov II Va!: lill(lUiIi ii)1ii,\
permagnis (20 em x 6.5 em) in sicco marginibus roSCl,\ tit/ferr. J\pus: Wright & /SII/(/\\'/ S.
32289, Sarawak, Limbang (holotypus SAR; isotypi K SAN).
Small tree to 18 m tall, 17 em diameter. Bark greyish. ~mooth to .;caly. Lea\ eS tbid
leathery, elliptic to lanceolate, 20 cm x 6.5 cm; petiole 2 ern long, channeled above: base
cuneate, margin pinkish, apex pointed; midrib raised above; lateral veins 7-9 paJr~. faint
on both surfaces, intercostal veins laxly reticulme, very faint.
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Fig. 2. Kokoona sabahana. A. Flowering branch. B. Flower. C. Flower with petals and pistil
removed, showing stamens and disc. D. Apical part of pistil. All from Asik SAN 129928.
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DISTRIBUTION. Very rare, known by a single collection, Wright & Ismawi S. 32289,
from Limbang, Sarawak.
ECOLOGY. Lowland forest.
The larger leaves, which dry with a pinkish margin. distinguish this from K. littorulis var.
littoralis.

Kokoona sabahana Kochummen sp. nov. species K. ovatolal1('eolata affinis sed
paniculis brevibus minus ramosis, jloribus majoribus, stigmate papilloso et petiolis
brevioribus distinguenda. T)pus: Asik Mantor SAN J29928, Sabah. Nabawan (holotypus
(Fig. 2)
SAN).
Small tree to 12 m tall, 10 cm diameter. Bark pale grey; inner bark brownish. Sapwood
yellowish. Twigs dark brown to black, swollen at the nodes. Leaves elliptic to oblong,
7-11 cm x 4-6 CIll, drying shiny yellowish brown; base broadly cuneate, margin entire or
slightly wavy, apex pointed or blunt; midrib very faintly visible above; lateral veins 6-7
pairs, looping near margin. visible below, faint above; intercostal veins reticulate. faintly
visible below; petiole 5-7 mm long, channeled above. Inflorescence an axiIJary or
terminal panicle. up to 6 cm long, with a fe\\' branches. Flowers 5-merous; buds
subglobose, 3 Illm across; pedicel 2 mm long. articulated; sepals triangular; petals slightly
obovate with pale margin; disc 5-lobed; stamens inserted within the disc. filaments broad
and flat below, tapering towards the apex, anthers without protruding connecti ves; ovary
immersed in disc, style distinct stigma capitate, with papillae at the top. Fruits unknown.
DISTRIBUTION. Endemic to Borneo. Rare, known only from three collections from
Sabah.
ECOLOGY. Lowland (including swamp) to hill forests to 600 m.
SPECIMENS EXAMINED-BORNEO. SABAH: Labou Forest Reserve, Nabawan.
Asik Mantor. SAN 12992:;; (holotype SAN; isotypes A, 80. K, L, OX, SAR, SI\lG). I
mile north of Sapi Camp, Sandakan, MeUer SAN 4377:;; (SAN). Mt. Wullersdorf. 600 m
altitude, Tatau. Pitt\' Rinideh SAN 61465 (SAN).
The species is related to K. ovatolaneeolata but differs from it by its anthers which do not
have protruding connectives, and its apically papillose stigmas.

Microtropis argentea Koehummen sp. nov. species foWs erasse eoriaeeis subtus in sieeo
grise is marginihus inerassatis reeurvatis supra venatione leviter impressa dis tin eta.
petala plus quam dimidio connata. Typus: Lee S. 399RO. Sorawak, 7th Division, Belaga
(Fig. 3)
(holotypus SAR; isotypi K, KEF, L, SAN).
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Fig. 3. Microtropis argentea, flowering branch (from Lee S. 39980).

Small tree to 5 m tall. Incipient bracts lanceolate, stiff, brown, 5 mm long. Twigs swollen
at nodes, grey, terete. Leaves thickly leathery, drying to pale green above, greyish below,
elliptic, 10.5-12 cm x 5.5 cm; base cuneate; margin prominently recurved, with thick rim;
apex shortly pointed, incurved; midrib prominently raised above; lateral veins 6-7 pairs,
invisible below, faintly sunken above; intercostal veins invisible below, reticulate and
faintly sunken above; petiole 0.7-1 cm long, wrinkled on drying. Inflorescences in
1.5-cm long cymes; peduncles c. 1 cm long; buds globose. 2 mm across. Flowers white,
5-merous; sepals rounded with erose margins, wrinkled outside; petals united to more
than half the length, lobes oblong; stamens at mouth of corolla tube, filaments very short,
anthers globose; ovary conical, apical part ridged with no distinct style or stigma. Fruit
unknown.
DISTRIBUTION. Endemic to Borneo. Very rare, known only from the type specimen
from Belaga, Sarawak.
ECOLOGY. Kerangas forest on plateau at 700 m.
The leaves, which dry grey on the lower side and have recurved margins and impressed
lateral veins on the upper side, and the petals. which are united for more than half the
length, make this species distinctive.

Microtropis fascicularis Kochummen sp. nov. ab omnibus speciebus microtropidis
jZoribus in fasciculis sessilihus distinguenda. Typus: Lee S. 44277, Sarawak, 2nd
Division, Lingga, Gunong Lesong (ho!otypus SAR; is(Jtypi A, K, KEF, L, SAN).
(Fig. 4)
Treelet to 2 m tall. Incipient bracts stiff, brown, lanceolate, 7 mm x 1 mm, with sharp tip.
Twigs dark brown, rounded. Leaves leathery, surface not papillose nor pustulate, elliptic
or oblong, 10.5-20.5 cm x 4-8.5 cm; base cuneate; margin slightly recurved; apex
pointed; midrib raised above; lateral veins 10-12 pairs, looping near margin, very faint on
both surfaces; intercostal veins reticulate, very close, visible on both surfaces; petiole
0.5-2.2 cm long, wrinkled on drying. Flowers in sessile fascicles, 4-merous; sepals
rotund, margin crose, 2 mm x 1.5 mm; petals free, ohlong to obovate, 1.5 mm x 1.2 mm;
stamens free, anthers oblong, 1 mm long; ovary gradually tapered towards apex, striate,
stigma 4-lobed. Fruits green when fresh, drying black, oblong or ellipsoid, 15-18 mm x
4-6 mm, with pointed tip.
DISTRIBUTION. Endemic to Borneo. Rare, known by five collections from Sarawak.
ECOLOGY. Mixed dipterocarp forest including kerangas forest to 500 m, usually by
streams. Flowers collected in December and fruits from March to May.
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Fig. 4. Microtropis fascicularis. A. Flowering leafy branch . B. Flower clusters. C. Fruits.
A and B from Lee S. 44277, C from Martin & Ismawi S. 36677.

SPECIMENS EXAMINED-BORNEO. SARAWAK: 1st Division, Gunung Buri, Yii
S. 44187 (K, KEP, L, SAN, SAR). 1st and 2nd Division boundary. 7th Mile, Gunung
Buri, Martin & lsmClH'i S. 36677 (L, K KEP, MO. SAN, SAR). 1st Division, Datu PE,
Lee S. 41915 (K, KEP. L. MO, SAN, SAR), I st Division. Proposed Matang T\lational
Park. Sg. Sendok, Lee S. 53885 (K, KEP, L. MO. SAN. SAR). 2nd Division. Lingga,
Gunong Lesong. Lee S. 44277 (holotype SAR: isotyl'('S A. K. KEP, L, SAN).
The sessile fascicles of tlowers are distinctive of this 'pecies,

Microtropis grandifolia Kochummen sp. nov. species braeteis ineipientibus magnis
(1.7-3 cm x 1.2-2 em) ovatis I'el ellipticis, Joliis magnis (20-30 cm x 8.5-14.5 em),
petioli,l long is (2.3-6 cm) distil/eta. Typus: Awa & llias S. 47380, Sa raH'ak, 1st Division,
(Fig. 5)
Lundu, Bukit Panjo (holotypus KEP: isotvpi K, SAR).
Small tree to 5 m tall. Twigs brownish, youngest ones flattened. Incipient bracts
conspicuolls. foliaceous, ovate to elliptic, 1.7-3 cm x 1.2-2 cm. Leaves thinly to thickly
leathery, elliptic. drying greenish brown on both surfaces. 20-30 cm x 8.5-14.5 cm: base
broadly cuneate: margin faintly wavy, faintly curled inwards; apex pointed: midrib
f1attened to raised above: lateral veins 10-12 pairs. looping near margin, faintly raised on
both surfaces with short intermediate veins: intercostal veins reticulate, faintly visible
above; petiole 2.3-6 CI11 long, wrinkled on drying. Intlorescences 6-7-cm long paniculate
cymes; peduncle 2-3 cm long; bracteoles triangular, transparent. Flowers 4-merous; outer
two sepals larger than inner 2, rotund; petals slightly united at base: anthers sessile,
jointed at base on a staminal ring. connective slightly prolonged; ovary flask-shaped,
style ridged, stigma 2-4-10bed. Fruit unknown.
DISTRIBUTION. Endemic to Borneo. Very rare, known only by two collections Awa &
/lias S. 47380 from Bukit Panjo. Lundu. and Chai S. 34033 from Lubok Antu. Sarawak.
ECOLOGY. Lowland and hill forests to 600 m. Flowering samples collected in May.
The conspicuous foliaceous incipient bracts on the twigs. large long-stalked leaves, and
4-merous flowers with C1ask-shaped ovaries are diagnostic characters for this species.

Microtropis grandifolia Kochummcn val'. longipetiolata Kochummen var. nov. a var.
Krandif'oliaJoliis erasse coriaceis marginihus valde n'curvatis, petiolis longioribus (6 em)
£'/ stigmate 2-lohato differt. TYJ7us: Chai S. 34033, Sarawak, Laniak-Entimau P.F., Sg.
.lelok near Bukit Sengkajang, LlIbok Antu (fwlotypus SAR; isotvpi K, KEP,L, MO, SAN).
This variety is distinctive by its thickly leathery !e;;\es. strongly incurved margin. c. 6
cm-long petiole and 2-lobed stigma.
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Fig. 5. Microtropis grandifolia. A. Flowering leafy branch. B. Two petals and two stamens.
C. Pistil. All fromAw a & Iiias S. 473 80.

Microtropis keningauensis Koehummen sp. nov. species Joliis uniformiter papillosis
subtus pustulis dispersis obsitis distineta. Typus: Fidilis SAN 118405, Sabah, Keningau
(Fig. 6)
(holotypus SAN; isotypi A, BO, K, KEF. L Ox, PNH. SAR, SING).
Shrub or small tree. Twigs grey brown. Incipient bracts brown, lanceolate, 10 mm x 2
mm, with distinct median ridge. Leaves leathery, drying brownish, uniformly papillose
below with scattered pustules, elliptic, 11.S-23.S em x 4.S-8.S em; base cuneate; margin
not curled inwards; apex pointed; midrib flattened above; lateral veins 9-12 pairs. looping
near margin, distinct below, faintly visible above; intercostal veins reticulate, distinct
below, almost invisible above; petiole 8- I S mm long, drying black. Inflorescences and
flowers unknown. Infructescences almost sessile, to l-cm-stalked. Fruits yellowish green
when fresh, black on drying, oblong, 2-2.3 cm x 0.7--0.8 cm, apex pointed.
DISTRIBUTION. Endemic to Borneo. Very rare, known by two collections only. Fidilis
SAN 118364 (A, BO, K, KEP, L, OX, PNH. SAN, SAR, SING) and Fidilis SAN 11840S
(the type) from Lanas, Keningau in Sabah.
ECOLOGY. Lowland forest by streams and ridge tops. Fruits collected in October.
The distinctive characters of the species are the uniformly papillose lower leaf surface
and the distinct median ridges of the incipient bracts on the twigs.

Microtropis sabahensis Koehummen sp. nov. M. kinabaluensis arete affinis sed petalis
connatis, Jorma ovarii et stigmate prominent; differt. Typus: Banang SAN 51915, Sabah,
(Fig. 7)
Kin{[hatangan, Lamag (lw!otypus KEP: isotypus SAN).
Treelet to 5 m tall. Youngest twigs reddish brown. Incipient bracts greenish, needle-like, 5
mm x I mm. Leaves thinly leathery, elliptic, 13.5 -20.5 cm x 3.5-7 cm; base cuneate;
margin slightly wavy; midrib raised above; lateral veins 8-lO pairs, looping and joining
near margin, faint on both surfaces; intercostal veins reticulate, very faint; petiole 1-1.5
cm long. drying greenish yellow. Inflorescences axillary, 3-4.S cm long, cymose panicles,
peduncle 1-1.S cm long; bracteoles triangular, transparent. Flowers 4-merous; sepals
ovate, transparent, wrinkled outside; petals united half-way, lobes oblong with transparent
margins; stamens seated on the mouth of corolla tube, filaments flat; ovary gradually
tapered towards apex, slightly ridged towards apex, style indistinct, stigma distinct, 4
lobed. Fruits unknown.
DISTRIBUTION. Endemic to Borneo. Very rare, known from the type collection,
Bwwng SAN S191S from Kinabatangan, Sabah.
ECOLOGY. Lowland and seasonal swamp forests. Flowering in June.
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Fig. 6. Microtropis keningauensis, fruiting leafy branch (from Fidilis SAN 118405).

.~,

This species is related to M. kinabaluensis but differs by its connate petals. apically
tapered ovary and prominent stigma.

Microtropis sarawakensis Kochummen sp. nov. species M. sabahensis j()liorllm
characteribus similis sed forma magnitudineque incipientium bracteontm. petalis lihris et
stigmate non lobato differt. Typus: !lias S. 36501, Sarmvak, Gunung MultI National Pork.
near foot of Gunong Api (holotypus KEP; isotypi K, L. MO, SAN, SAR). (Fig. 8)

Small tree to 5 m tall, 8 em diameter. Incipient bracts green. ell iptic to lanceolate. I() mm
x 4 mm. Twigs reddish brown, rounded. youngest ones angular. Leaves thinly leathery.
drying to greenish yellow, elliptic or oblong, 10-17 em x 7.5 cm; base cuneate; margin
wavy and slightly recurved; apex pointed; midrib raised above; latent! veins 7-9 pairs.
very faint on both surfaces; intercostal veins invisible to very faint; petiole 1-1.5 em long.
channeled above, wrinkled and yeIlowish on drying. Inflorescences cymose panicles. 2-5
cm long. peduncle 1-1.5 em long. Flowers 4- or 5-merous; calyx lobes suhorbiclilar.
transparent with few fine veins in the middle; petals free. imbricate. oblong. transparent;
stamens with short filaments which are joined at the bottom by a staminal ring.
connective slightly prolonged; ovary short conical. without distinct style. with wavy
surfaced, unlobed stigma. Fruits (immature) green when fresh, ovoid. 7-10 mm x 4-5
mm. apex with short style and stigma, calyx persistent.
DISTRIBUTION. Endemic to Borneo. Rare. recorded from Sarawak only.
ECOLOGY. Lowland forests by streams. Flowers collected in April and June and fruits
in October.

SPECIMENS EXAMINED-BORNEO. SARAWAK: 4th Division. Ulu Dapoi. Tingar
Marudi, Ilias S. 23079 (A, BO. K, KEP, L. MEL. MOSC. SAN. SAR. SI'\!G). 4th
Division, Ulu Sg. Melinau, Gunung Mulu National Park, Near foot of Gunung Api. Ilias
S. 36501 (holotype KEP, isotypes K, L, MO, SAN, SAR). 5th Division. Ulu Lawas. Sg.
Kenaya near suspension bridge, Chai & Ilias S. 31148 (A, BO. K, L. SAN. SAR. SING).
Related to M. sabahensis. this species is, however, distinct by its conspicuous. elliptic to
lanceolate incipient bracts on the twigs, free petals and unlobed stigma.

Reinstatement of Microtropis borneensis Merr.
In his treatment of the Celastraceae for the Flora Malesiana. Hou (1962) considered M.
bomeensis Merr. a synonym of M. platyphvlla Merr.
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Fig. 7. Microtropis sabahensis. A. Flowering leafy branch. B. Part of inflorescence.
Pistil. All from Banang SAN 51915.
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Fig. 8. Microtropis sarawakensis. A. Flowering leafy branch. B. Pistil. C. Fruits. A and B
from llias S. 36501, C fro m Chai & llias S. 31 148.
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The type of M. platyphylla is Loher 5799 from the Philippines. It has larger leaves (18-22
cm long) with 10-12 pairs of lateral veins which arc distinct on the lower surface, and the
intercostal veins are close together, fine, and distinct. The leaf margin is not
conspicuously recurved in this specimen. The calyx lobes of the flower are orbicular. The
type of M. borneensis is J & M. S. Clemens 31742 from Mount Kinabalu in Sabah,
collected at 3000 m. It has smaller leaves (5-8 cm long) with 5-7 pairs of faint lateral
veins, and the intercostal veins are invisible. In addition, the leaf margin is strongly
recurved. The calyx lobes of the flower are ovate and not orbicular.
Thus, there are considerable differences between these two species, especially in the
texture, margin and venation of the leaves, even though there is inadequate flowering
material representing M. horneensis. M. borneensis Merr. should therefore be considered
distinct from M. platyphylla Merr. Rena George S. 40412 from the Bukit Lambir National
Park in Sarawak (collected in kerangas forest at 600 m altitude) represents a new
distributional record of M. borneensis in Sarawak.
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A new species of Dendrobium
(Orchidaceae : Epidendroideae : Dendrobieae)
from Mount Kinabalu, Sabah
C.L. Chan

P.O. Box 1390R.
88846 Kota Kinabalu.
Sabah, Malaysia

Summary. Dendrohium lamrianum of the section Distichof>hvllum. hitherto known only
from Mount Kinabalu, Sabah, is described.

Only two large-flowered species (of a total of some twenty species) of the genus
Dendrobium Sw. section Distichophyllum have been so far recorded for Borneo. One of
these large-flowered species is D. piranha C.L. Chan & P.l. Cribb. recently descrihed
(Chan et ai. 1994) from the Marai Parai Spur on Mount Kinabalu. A new locality for this
species is Mount Murud in the Kelabit Highlands, Sarawak (specimen Nootehoom &
Chai 02032, 7 April 1994. identified by E.A. Chri"tenson in August. 1994. picture of
specimen at the Kew Herbarium). It is interesting to note that the Sarawak record was
from "gentle slope with open shrubby vegetation on nearly bare sandstone". in contrast to
the Kinabalu record which was made from a site with ultramafic geology.
The other large-flowered species known. D. olivareum 1.1. Smith. is also endemic to
Borneo and in Sabah is found on Mount Kinabalu. Mount Alab on the Sun~uran Road,
and along the Kimanis logging road in the Crocker Range. D. olivaceum was originally
described from Liang Gagang, Kalimantan in 1912.
In the course of studies carried out for the "Orchids of Borneo" project, a third large
flowered Bornean species of Dendrobium section Dislichophyllum has been noted. This is
a new species and is most closely related to D. olivaceum.
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Fig. 1. Dendrobium lamrianum. A. Lip, spread out. B. Lateral sepal. C. Dorsal sepal. D. Petal.

E. Flower, lateral view, with petals and sepals removed. F. Column and lip, longitudinal
section. All from the holotype (Dolois Sumbin & Ansow Gunsalam SNP 5134).

Dendrobium lamrianum c.L. Chan sp. nov. section is Distichophylli D. olivaceo J.J.
Smith affinis sed floribus maioribus lobo medio labelli deflexo carnoso papillosi
verrucoso carinis tribus cristiformibus sursum versis ultra apicem eius extendentibus
atque appendicibus minoribus duabus vel quattuor lateraliter dispositis instructo
distinguitur. Typus: Dolois Sumbin & Ansow Gunsalam SNP 5134, 12 December 1993,
3abah, Mount Kinabalu, montane forest at 1700 m a.s.l., Silau Silau Trail (holotypus
(Figs. 1 & 2)
SAN; isotypi SNp, K-herbarium and spirit material).
Epiphytic herb. Stems to 123.5 cm long, 4- 7 mm thick, entirely covered by persistent
leaf-sheaths except the lower portion of older stems, bearing 12-15 leaves in the apical
half. Leaf-sheaths and surface of leaf blade covered by dark brown hairs when young.
Roots white, 2.5-5 mm thick. Leaves 6.2-15 x 1.1-2 cm, ligulate, articulate, distichous,
apex acutely unequally bilobed. Inflorescence emerging through leaf-sheaths on the upper
part of the stem; peduncle 6 mm long, covered by 3 adpressed sterile bracts, I-flowered;
floral bract 5 mm long, ovate, pale brown. Flowers very large, to 6.4 cm across, very

2cm

Fig. 2. Dendrobium lamrianum. Lip (spread out). From Lamb & Phillipps AL 161183.
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fleshy, non-resupinate, very strongly scented; sepals orange-brown, with dark brown
veins and with a flush of green at the centre and towards the apex, turning dark orange
with age; petals brown, greenish at the centre, lip white with olive-green veins and dark
green keels, apex of midlobe pale green; column creamy white, pale green from the base
to the foot; anther cream. Pedicel with ovary up to 3.2 em long. Dorsal sepal 1.6 x 2.3 em,
porrect, ovate-Ianceolate, acute, slightly upturned at the apex and concave at the base.
Lateral sepals 3.1 x 4.5 em, spreading, obliquely oblong-triangular, acute and concave
near the apex ; mentum 2.5 em long, conical, with the edges thickened near the base.
Petals 2.7 x 0.6 em, spreading, much narrower than sepals, oblong, apex obtuse, slightly
reflexed. Lip 3-lobed, 4.8 x 5.7 em when spread out flat, pubescent at the base; side lobes
erect, obliquely obovate to rounded, minutely erose in front; the two outer erect keels
with the central, much weaker keel turned upwards and extending beyond the apex of the
midlobe; midlobe very fleshy, subquadrate, downturned, excavated in front , papillose
verrucose, with 2-4 small appendages at the sides. Column 1.1 em long, fleshy, laterally
obtuse at apex, with two small teeth on the lower margin, column-foot slightly sigmoid,

Fig. 3. Close-up view of a flower of Dendrobium lamrianum. Photograph of the holotype (Dolois
Sumbin & Ansow Gunsalam SNP 5134).
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2.6 cm long. Anther-cap 6 x 6 mm long, cucullate, minutely papillose. Pollinia 4, in 2
adpressed pairs, subequal.
D. lamrianum has the largest flowers (Fig. 3) among species of the section
Distichophyllum found in Borneo. It flowers from October to December. The flowers are
strongly scented and last for about a week. This large-flowered Dendrobium of
exceptional beauty is named for Datuk Lamri Ali, Director of Sabah Parks.

SPECIMENS EXAMINED-BORNEO. SABAH: Mount Kinabalu, Kiau View Trail,
1800 m a.s.l., 10 November 1983, Lamb & Phillipps AL 161/83 (K-herbarium and spirit
material); Silau Silau Trail, montane forest at 1700 m a.s.l., 12 December 1993, D%is
Sumbin & Ansow Gunsalam SNP 5134 (holotype SA:"-J; isotypes K, SNP-herbarium and
spirit material).
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New species of Burseraceae from Sabah and Sarawak
K.M. Kochummen
Forest Research Institute of Malaysia,
Kepong, 52109 Kuala Lumpur, Malaysia

Summary. Twelve new species of Burseraceae (two in Canarium, five in Haplolobus,
five in Santiria) and a new variety of S. ruhiginosa Bl. are described, from Sabah and
Sarawak.

The family Burseraceae was revised for the Flora Malesiana by Leenhouts (1956). Recent
studies for the Tree Flora of Sabah and Sarawak resulted in the discovery of two new
species of Canarium, five new species of Hap/%blls. and five new species and a new
variety of Sanriria. Keys to the species in these genera will be published in a forthcoming
issue of the Tree Flora of Sabah and Sarawak.

Canarium pseudopimeJa Kochummen, sp. nov. Canario pimela proxima, in folioUs
longe acutis, inflorescentiis terminalihus, ovurio pubescent differt. Typus: Ding Hou 489,
Sarawak, Gunung Raya (holot)pus SAR: isot)pus L).
(Fig. 1)
Small tree to 12 m tall, 16 em diameter. Twigs brown, 3 mm thick, rounded. Stipules
absent. Leaves with 2-3 pairs of leaflets; blade thinly leathery, elliptic to narrowly
obovate, 6-13 x 2.5-5 cm. slightly falcate; base cuneate. margin entire, apex cuspidate
with 1.5-2-cm-long tip; midrib raised above; lateral veins 5-7 pairs, arching and joining
near margin, visible below, faint above; intercostal veins finely reticulate, distinctly
visible below, faint above: petiolules of lateral leaflets 4-5 mm long, petiolules of
terminalleatlet 2-3.5 cm long. Inflorescences (female) in racemes, terminal, glabrous. 23
em long, with 13-l4-cm-long branches in few-flowered racemes, buds obovate. Flowers
about 9 mm long, stalk 5 mm long; calyx funnel-shaped, with obtuse lobes, fleshy; petals
fleshy, irregularly wrinkled on drying; rudimentary stamens 6, connected into a cup
shaped staminal ring; disc undulate, 1 mm high; ovary hairy, faintly ridged, stigma
capitate. Infructescences 13 cm long. Fruits ellipsoid, 3 x 1-1.5 cm, triangular, apex
narrowed to sharp point; calyx almost flat; stalk 1.5 cm long.
DISTRIBUTION. Endemic to Borneo. Rare, known from Sarawak only.
ECOLOGY. Lowland forests.
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Fig. 1. Canarium pseudopimela. A. Flowering leafy branch. B. Flower. C. Flower with part
of calyx removed. D. Flower with petals removed, showing stamens and pistil. E. Pistil. F.
Fruit. All from Hou 489 except F (from llias S. 16613).

SPECIMENS EXAMINED-BORNEO. SARAWAK: Ding Hou 489, Gunong Raya
(holotype SAR, isotype L); Gunong Lambir. !lias S. 16613 (SAR).

Canarium sarawakanum Kochummen, sp. nov. Canario latistipulato ajjinis, in
stipulorum absentia, flore masculo pistilloidio proviso differt. Tvpus: Au S. 24802,
(Fig. 2)
Sarawak, Kapit (holotypus SAR; isotvpi A, BO, K, KEP. L, SAN, SING).
Small tree to 8 m tall, and 10 cm diameter. Young twigs reddish brown hairy. Stipules
absent. Leaves with 1-2 pairs of leaflets; rachis finely reddish brown hairy; blade thinly
leathery, drying to reddish brown, elliptic to narrowly obovate, glabrous above. sparsely
reddish brown hairy below, 8-20 x 3.5-8.5 cm; base cuneate, margin sub-entire to faintly
toothed, apex acuminate with 1-2 cm long tip; midrib raised above; lateral veins 6-8
pairs, distinct below, faintly raised above, curving and joining near margin; intercostal
veins reticulate, visible below, faint above: pctiolules of lateral Ieatlets swollen near the
apex, 1-1.5 cm long, that of terminal leaflet up to 5 cm long. Inflorescences axillary or
terminal, thyrsoid, up to 22 cm long, with few side branches; rachis brownish hairy.
Flowers (only male seen), calyx hairy outside, margins wavy to lobed; petals oblong, 4.5
mm long, hairy outside; stamens 3, joined at the base. filaments up to 2.5 mm long;
rudimentary ovary and style present. Fruits (immature). ellipsoid, 4.5-5.5 x 1.7-2 cm.
DISTRIBUTION. Endemic to Borneo. Uncommon, known from a few collections from
Kapit, Lubok Antu, Gunong Penrissen and Simanggang in Sarawak.
ECOLOGY. Lowland to low submontane forests to 900 m.

SPECIMENS EXAMINED-BORNEO. SARAW.\'K: Gunong Penrissen, !lias Paie S.
16324 (K, L, SAN, SAR, SING); Bukit Raya, Kapit, 3rd Division, Hj Suib S. 22255 (A,
BO, K, L, SAN, SAR, SING); Bukit Raya, Kapit, 3rd Division, Au S. 24802 (holotype
SAR; isotypes A, BO, K, KEP, L, SAN, SING); path to Bukit Sandok, Ulu Sekarang,
Simanggong, !lias Paie S. 44926 (K, KEP, L, SAR); Bukit Ubah Ribu, Ulu Sg. Kaup,
Lubok Antu, 2nd Division, Paul Chai S. 33780 (K, KEP. L, MO, SAN, SAR).

Haplolobus bintuluensis Kochummen, sp. nov. a species altera borneensis joliis
pubescentibus (H. beccarii) in foliolis minoribus sparse pubesccl1tibus, rachide basin
versus non incrassata. injructesccntia axiLlari differt. 7\pus: Sibaf uk. Luang S. 24562,
Sarawak, Nyabau Catchment Area, Bintulu (holotypus SAR; isotypi A, K, L, :SAN. SING).
(Fig. 3)

Treelet to 3 m tall, 5 cm diameter. Young twigs 7 mm thick, greyish. with white lenticels.
Terminal bud oblong, 10 x 3 mm, rusty hairy. Leaves: rachis 23 cm long, slightly swollen
at base, dark brown hairy with 2-3 pairs of leaflets; petiolules of lateral leaflets 8-15 mm
long, dark brown hairy, swollen at both ends, petiolules of terminal leaflet 3.5--4.5 em
long; blade thinly leathery, glabrous above except midrib, dark brown hairy on the midrib
and veins below, 10.5-17 x 5.5-7 cm; base cuneatc, apex with long narrow tip 1-2 cm
long; midrib flattened above; lateral veins 7-9 pairs, distinct below, faint above, curving
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Fig. 2. Canarium sarawakanum. A. Flowering leafy branch. B. Flower. C. Flower with
calyx removed. D. Flower with petals removed, showing 3 stamens and rudimentary pistil.
All from Au S. 24802.
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Fig. 3. Haplolobus bintuluensis, flowering leafy branch (from Sibat S. 24562).

and joining near margin; intercostal veins reticulate, faintly visible below. Inflorescences
and flowers unknown. Tnfructescences 2 cm long. Fruits oblong, reddish when fresh,
yellowish brown on drying, 16-20 x 11-12 mm, with pointed tip.
DISTRIBUTION. Endemic to Borneo. Tn Sarawak very rare, known from the type
collection only, from the Nyabau Catchment area, Bintulu.
ECOLOGY. Lowland forest at about 100 m.

Haplolobus inaequifolius Kochummen. sp. nov. {/ speciebus borneensibus ceteris foWs
glabris in foliolis valde asrmmetriris costa ex medi(! posita, petiolutis in sieco extremitate
nigra differt. Typus: Yii S. 40756, Sa rawak, Sabal Forest Reserve (holotypus KEP; isotypi
K, L, MO, SAN, SAR).
(Fig. 4)

Small tree to IS m tall, 10 cm diameter. Twigs brownish, S mm thick with whitish
lenticels. Terminal bud oblong, 12 mm long, rusty hairy. Leaves glabrous, with 2 pairs of
leaflets; rachis grey, not swollen at base: petiolule~ of latcral leaflets 8-IS mm long, of
tem1inalleaflet 4.S cm long, the ends black on drying: blade greenish brown on drying,
leathery, with I-mm wide circular galls, elliptic to ovate or oblong, 7.S-IS.S x 2.5-6 cm,
strongly asymmetric; base broadly cuneate. apex pointed; midrib 1lattened above, sharply
keeled below; lateral veins 10 pairs, raint on both surfaces; intercostal veins finely
reticulate, visible on both surfaces. Int10rescences (male) glabrous, axillary, 4-8 cm long,
often terminating in vegetative shoot. Flowers: calyx lobes triangular with pointed tip;
petals oblong; stamens 6 with short stout filaments: disc ""ith wavy margin; rudimentary
ovary with 3 distinct stigma. fruits unknown.
DISTRIBUTION. Endemic to Borneo. Very rare, known only by the type specimen from
the Sabal Forest Reserve in Sarawak.
ECOLOGY. Hill forest at about 360 m.

Haplolobus kapitensis Korhlllnmen, sp. nov. ([ specielills bomecllsibus ceteris fo/iis
glabris in ramulis angulosis, JaWs in siceo supra viride-brunneis inlra ferrugineis,
inflorescentiis 15 cm longis differt. Typus: Wright S 23966, Saral1'ak, Bukit Raya, Kapit,
3rd Division (ho{otypus KEP; iSOfypi A, RO, K, L. SAN. SAR, SING).
(Fig. S)

Tall emergent tree to 36 m tall, 80 cm diameter. Twigs greyish white or grey brown, I cm
thick, lenticellate. youngest strongly angled. Leave~ glabrous, with 2-3 pairs of leaflets;
rachis 26 cm long, channeled above near base; petiolules of lateral leaflets I.S-2 cm long,
petiolules of terminal leaflets 4.5 cm long, strongly swollen at both ends; blade thickly
leathery. drying to reddish brown below and greenish brown above. oblong to Ianceolate,
11.5-20 x 4.S-9 cm; base asymmetric, almost rounded to broadly cuneate, apex pointed;
midrib raised above; lateral veins 9-12 pairs, distinctly looping near margin, distinct on
both surfaces; intercostal veins reticulate, more distinct above than below. Inflorescences,
only male known, axillary, up to 21 cm long, on leat1ess vegetative shoot. Flowers: calyx
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Fig. 4. Haplolobus inaequifolius A. Flowering leafy branch. B. Flower. C. Flower with
petals removed. D. 3 outer stamens. E. Outer stamens removed, showing disc. All from Yii S.
40756.
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Fig. 5. Haplolobus kapitensis. A. Flowering leafy branch. B. Flower.
complement. D. Interior aspect of one stamen. All from Wright S. 23966.
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cup-shaped with truncate apex; petals yellow, oblong; stamens 3 or 6, with short
filaments; disc cup-shaped with wavy margin; pistil rudimentary. Fruits unknown.
DISTRIBUTION. Endemic to Borneo. Very rare in Sabah and Sarawak.
ECOLOGY. Lowland and hill forests up to 600 m.

SPECIMENS EXAMINED-BORNEO. SABAH: Proposed Road, Mamut, Kinabalu,
Ranau, MeUer SAN 62657 (SAN); Near Rest House, Ranau, Anggau SAN 22391 (SAN).
SARAWAK: Bukit Raya. Kapit, 3rd Division, Wright S. 23966 (holoty-pe KEP; isotypes
A, BO, K, L, SAN, SAR, SING); Ng. Mengiong. Ulu Balleh, Kapit, 3rd Division,
Othman bin Haron S. 29162 (A, BO. EDIN. K, KEP, L, SAR, SING).

Haplolobus leenhoutsii Koehwnmen, sp. nov. a speeiehus borneensihus ceteris ramulis
erassis 1 em diam., foWs glabris in foliolis maioribus (13-23 em longis, 5-7.5 cm latis),
petio/is valde eaniculatis marginibuol incufwztis differt. Typus: Othman et al. S. 41304,
Sarawak, Mengiong, Ulu Balleh, Kapit, 3rd Division (holotypus SAR; isotypi K, KEF, L,
MO, SAN).
(Fig. 6)
Small tree to 20 m tall, 20 em diameter. Bark brownish green, scaly. Twigs brown, 1 em
thick. Leaves with 3 pairs of leaflets: rachis 23 cm long. petioles channeled with incurled
edges above, with many shallow grooves on the remaining part; petioluJes of lateral and
terminal leaflets 2 cm long, strongly swollen at both ends and with horizontal cracks;
blade drying to greenish brown, glabrous, leathery, lanccolate to elliptic, 14-23 x 4.5-7.5
em, with many circular (3-mm diameter) domatia holes; base rounded or broadly cuneate,
apex pointed; midrib raised above, channeled below; lateral veins 14-l7 pairs, distinct
below, faint above; intercostal veins reticulate, visible on both surfaces. Inilorescences
and flowers unknown. Infructescences axillary, 15.5 cm long, with many branches. Fruits
(immature) red when fresh, black on drying, oblong. 1 cm long. with prominent apical
stigma, surface slightly rugose, with remains of floral parts at base, stalk 1 cm long.
DISTRIBUTION. Endemic to Borneo. Very rare, known only from the type specimen
from Ulu Balleh, Kapit, Sarawak.
ECOLOGY. Hill forest at about 500 m, on ridge.

Haplolobus sarawakanus Kochummen, sp. nov. a speciebus borneensis ceteris foliis
glabris folioUs 3- vel 4-jugatis in sicco pallide-lutescentibus differt. Typus: Othman et al.
S. 41339, Sarawak, Sg. Selubok, Mengiong, Ulu Balleh, Kapit, 3rd Division (holotypus
(Fig. 7)
SAR; isotypi K, KEF, L. MO, 5'AN).
Small tree to 11 m tall, 15 cm diameter. Bark greyish brown, scaly. Twigs 5 mm thick,
pale brown, shallowly grooved, with pale lenticels. Leaves glabrous, with 3-4 pairs of
leaflets; rachis 25 cm long, slightly swollen at base; petiolulcs of lateral leaflets 1 cm
long, 3 cm long in terminal leaflets, the ends swollen and whitish or blackish; blade thinly
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Fig. 6. Haplolobus leenhoutsii, leafy branch with fruits (from Othman et al. S. 41304).
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leathery, drying to yellovvish brown, elliptic or oblong, 12-15 x 3.5-5 cm; base cuneate,
slightly asymmetric, apex pointed; midrib t1attened above; lateral veins 8-9 pairs, distinct
below, faint above, curving and joining near margin; intercostal veins reticulate, very
faint on both surfaces. Int10rescences and t10wers unknown. Infructescences 4 em long.
Fruits (immature) 8 x 5 mm, persistent calyx funnel-shaped.
DISTRIBUTION. Endemic to Borneo. Very rare.
ECOLOGY. Hill forest at about 500 m, on ridge.

SPECIMENS EXAMINED-BORNEO. SABAH: Kretam F.R .. Sandakan, SI81n &
Joseph SAN 97191 (K. KEP, L, SAN, SAR). SARAWAK: Sg. Sclubok, Mengiung, Ulu
Balleh, Kapil. 3rd Division, Othman et al. S. 41339 dlOlotype SAR: isotypes K, KEP, L
MO, SAN); Batu Laga, Abang Mohtar. S. 48050 (K, KEP, L MO, SAN. SAR).

Santiria dacryodifolia KochulIlll1CIl, sp. nov. Samiria apieu/ala af/lnis. in ramuli.\
crassis 7 mm in diatn., petiolulorunz extremitotihus mlde tllmidus, foliolis eoriuceis
marginibus recurm/is differt. Tvpus: Tong & Jugah S. 3294{ Sarawak, Vlu Sg. Maria,
(Fig. R)
Lawas (holot\'pus KEP: iso(rpi K. L, SAN, SAR. SING).
Small tree to 12 m tall, 25 cm diameter. Bole fluted. Bark light brown. flaky. Twigs
brownish, finely Ienticellate, 7 mm thick. Leaves with 2 pairs of leaflets; rachis pustular,
rounded, not swollen at base; blade coriaceous. glabrous, drying to brownish. elliptic to
rhomboid, 8.5--10.5 x 3.5-5.5 C111: hase clllleate, margin curled ilmards, apex pointed:
midrib sunken above; lateral veins 5-7 pairs, faintly visible on both ~urfaces: intercostal
veins reticulate, visible above. invisible below; peliolules of lateral leaflets 1-1.5 cm
long, of terminal leaflet 4.5 cm long. strongly swollen at both ends. Infloreseenles and
flowers unknown. lnrructeseence axillary and terminal. 14 em long. Fruits yellowish to
deep red when fresh, drying to dark brown, obliquely oblong, 78 x 5-6 Illm. surface
slightly rugose, stigma more than 90° excentrie, near the pedicel.
DISTRIBUTION. Endemic. Very rare, known from the type only from Ulu Sg. Maria.
Lawas in Sarawak. Endemic.
ECOLOGY. Ridge top at 1400 m.

Santiria impressinervis KochulIlmen, sp. nov. Santiriu apiculuta propillLjua, in foliolis
crasse coriaeeis venis lateralihus supra impressi.\·, intercostulihus illl'i,\ihilihus difffert.
Tvpus: Nootehoom & Chai 02113. Sarawak, Bario, Pamerario river. Kelahit Hi ghlallds
(lw!otypus Kt-P; isotyplls SAR).
(Fig. 9)
Small tree to IS J1l tall, 12 em diameter. Bark yellowish, smooth. Twigs 4 mrn thick,
brownish, with small lentieels. Leaves with 2-3 pairs of leaflets: rachis slender. slightly
flattened above towards the base; petiolules of lateral leatlets (U~-I ,5 em long, that of
terminal leat1et 2 cm long, strongly swollen at both ends; blade glabrous, eoriaeeous,
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Fig. 7. Haplolobus sarawakanus, leafy branch with fruits (from Othman et al. S. 41339).
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Fig. 8. Santiria dacryodifolia, fruiting leafy branch and a single fruit (from Tong & Jugah S.
32944).

drying to yellowish brown, ovate to lanceolate, 6-9 x 2-4 cm; base broadly cuneate,
slightly asymmetric, apex pointed with 5-l0-mm long tip; midrib faintly sunken above;
lateral veins 7-9 pairs, sunken above, curving and joining near margin; intercostal veins
invisible. Inflorescences and flowers unknown. Infructescences axillary. up to 11 COl
long. Fruits glaucous green when fresh, drying to brownish, smooth, ovoid, 10 x 7 mm,
stigma prominently off-centre, near pedicel.
DISTRIBUTION. Endemic. Very rare, known from the type only from Bario, Pamerario
river at Kalabit Highlands in Sarawak.
ECOLOGY. Old secondary forest at 1000 m.

Santiria kalkmaniana Kochummen, sp. nov. Santi ria laevigata propinqua ut videtur. in
gemmis terrninalibus curvatis long is ferrugineis, fructll stigmate plus quam 90° ecentro
differt. Tvpus: Saikeh SAN 72293, Sabah, Sipitang (holotyplls SAN; isotypi A, K, SAR,
(Fig. 10)
SING).
Medium-sized tree to 30 m taU, 45 cm diameter. Bole with buttresses to 3 m tall. Bark
greyish, smooth, lenticellate: inner bark yellowish. Sapwood pale yellow. Twigs very
stout, 1.5-2 cm thick, grey brown, lenticellate. Terminal bud lanceolate, rusty brown, 6
Col long with curved tip. Leaves with 5 pairs of leaflets. glabrous: rachis S4 cm long,
petioles channeled above: petiolules of lateral leaflets 2-2.5 cm long, slightly swollen at
both ends, petiolules of terminal leaflets 5-8.5 cm long; blade thinly leathery, oblong to
lanceolate, 18-35 x 7-9 cm; base rounded or broadly cuneate, asymmetric, apex pointed;
midrib raised above; lateral veins 16-19 pairs, raised below, faint above; intercostal veins
reticulate, more distinct on the upper surface. Inflorescences (male) axillary, glabrous, in
axillary panicles to 27 em long, axes sharply angled. Flowers glabrous; calyx red, cup
shaped; petals deep scarlet. oblong; stamens 6, inserted on rim of disc: disc annular;
ovary rudimentary. lnfructescenees 6 em long, with short branches. Fruits light yellow
when fresh drying to black, subglobose or hemispherical, 1.7-2 x 1-1.8 em, Battened
above; stigma more than 90° excentric.
DISTRIBUTION. Endemic to Borneo. Rare.
ECOLOGY. Lowland and Hill forests to 450 m.

SPECIMENS EXAMINED-BORNEO. SABAH: Hot Spring, Ranau, Francis &
Stephen SAN 49754 (SAN); Sipitang, Saikeh SAN 72293 (holotype SAN: isotypes A, K,
SAR, SING). SARAWAK: Ulu Sg. Melinau Paku, Baram, Anderson S. 4030 CA, K, L,
SAN. SAR. SING); Bukit Raya, Pelagus, Kapit, Anderson S. 14727 (K, L. SAR, SING);
Sg. Mentawai, Gunong Mulu National Park, 4th Division, Chai S. 39782 (A, K, KEP, L,
MO, SAN, SAR).
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Fig. 9. Santiria impressinervia, leafy branch with fruits (from Nooteboom & Chai 2113) .
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Fig. 10. Santiria kalkmaniana. A. Fruiting leafy branch. B. Flower bud. C. Flower with
petals removed, showing stamens. A from Saikeh SAN 72293, B and C from Anderson S.
4030.

Santiria nigricans Kochummen, sp. nov. Santi ria oblongifolia affinis, haec species
rachide atrobrunnea oleosa, foliolorum basi arcte acuta asymmetrica, nervis lateralibus
inconspicuissimis, fructihus suhglobosis distinguenda. Typus: !lias & Yeo S. 38319,
Sarawak, Lambir Hill National Park, Miri, 4th Division (holotypus KEP; isotypi K, L,
MO, SAN, SAR).
(Fig. 11)

Large-sized tree to 30 m tall, 100 em diameter. Bark brownish, scaly; inner bark reddish
brown. Sapwood whitish. Twigs brown or greyish brown, 3-4 mm thick. Leaves with up
to 3 pairs of leaflets, glabrous: rachis slender, dark brown, surface oily, slightly swollen at
the very base; petiolules of lateral leaflets slender, 1-1.5 em long, of terminal leaflet up to
4 em long, slightly swollen at both ends, drying to dark brown; blade thinly leathery,
drying to grey brown, elliptic to lanceolate, 6.5-11.5 x 2.8-4.7 cm; base cuneate, strongly
asymmetric, apex pointed; midrib raised above; lateral veins 7-11 pairs, very faint on
both surfaces; intercostal veins reticulate, faintly visible on both surfaces. Inflorescences
axillary and terminal, glabrous. Flowers: (male) with green calyx and white petals. Fruits
green ripening deep purple to blackish, drying to pale brownish, subglobose, 11-14 mm
across, surface with shallow reticulate veins; stigma only slightly off-centre.
DISTRIBUTION. Endemic to Sarawak, of scattered distribution.
ECOLOGY. Mixed Dipterocarp forest from lowlands to 1600 m.

SPECIMENS EXAMINED-BORNEO. SARAWAK: Bukit fju, Ulu Arip, Balingan,
3rd Division, Juga ak. Kudi S. 23687 (A, BO. K, KEP, L, MEL, MOSC, SAN. SAR,
SING); Bukit Sejarak, Selampit, 1st Division, Was S. 24939 (A, E, K, L, SAR, SING);
Sabal P.R., 70th Mile Serian Road, 1st Division, Tong et al. S. 34296 (K, KEP, L, MO,
SAN, SAR); Lambir Hills National Park, Miri, 4th Division, !lias & Yeo S. 38319
(holotype KEP; isotypes K, L, MO, SAN, SAR), Lee S. 46599 (SAR); Entrance of Deer
Cave, Mulu National Park, 4th Division, Primack S. 42406 (A, K, KEP, L, SAN, SAR);
Sg. Ebau, Dataran Tinggi Merurong, Sungei Jelaiong. 4th Division, Othman, Yii et al. S.
48804 (K, KEP, L, SAN. SAR).

Salltiria rubiginosa Blume var. latipetiolata Kochummen, var. nov. a varietatibus
ceteris presente cognitis in petiolulis applanatis, foliolorum aCllminae Longo differt.
Typus: Rella George S. 40254, Sarawak. Lamhir National Park. 4th Division (holcmpus
KEP: isotypi E, K, L, MO, SAN, SAR).

Leaflet apex caudate-acuminate, more than I cm long: petiolules flattened, the ends black
on drying.

SPECIMENS EXAMINED-BORNEO. SARAWAK: Lambir National Park, 4th
Division, Rena George S. 40254 (holotype KEP, isotypes E, K, L, MO, SAN, SAR); Sg.
Jangkong, Lambir National Park, 4th Division, Abang Mohtar et al. S. 47190 (K, KEP, L,
MO, SAN, SAR).
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Fig. 11. Santiria nigricans, flowering branch (from Ilias & Yeo S. 38319) and fruit (from Lee
S.46599).

.

'f,

Santiria sarawakana Kochummen, sp. nov. Santiria tomentosa propinqua, sed gemmae
terminales breves et foliola sparse pubescentia omnio distincta. Typus: Tong et al. S.
34287, Sarawak, Sabal F.R., 70th Mile Serian Road, Jst Division (holotypus SAR; isotypi
K, KEP, L, MO, SAN).
Medium-sized tree to 26 m tall, 30 cm diameter. Bark dark brown, flaky. Twigs whitish,
powdery brown hairy. Terminal bud ovate, 5 x 3 mm. Leaves with 3 pairs of leaflets;
rachis hairy as the twigs, rounded; petiolules of lateral leaflets 7-15 mm long, petiolules
of terminal leaflets 1.5-3 cm long, hairy and swollen at both ends; blade leathery,
glabrous above except midrib, densely hairy on midrib and lateral veins below, ovate to
oblong or elliptic, 6-14 x 3-5 cm; base broadly cuneate, asymmetric, margin curled
inwards, apex pointed; midrib raised above; lateral veins 9-12 pairs, curving and joining
near margin, raised below, visible above; intercostal veins scalariform-reticulate, visible
on both surfaces. Inflorescences and flowers unknown. Infructescences axillary, up to
11.5 cm long, axes hairy. Fruits glaucous black when fresh, black on drying, oblong,
11-13 x 7-10 mm; stigma less than 90° excentric.
DISTRIBUTION. Endemic. Very rare, known only from Miri and the Sabal Forest
Reserve in Sarawak.
ECOLOGY. Lowland forest up to 120 m.
SPECIMENS EXAMINED-BORNEO. SARAWAK: 6~ miles Bakam Road, Miri, Au
& Chai S. 24119 (A, BO, FHO, K, KEP, L, MEL, SAN, SAR, SING); Sabal P.R., 70th
Mile Serian Road, 1st Division, Tong et al. S. 34287 (holotype SAR; isotypes K, KEP, L,
MO, SAN).
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